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AM26LS31C 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

D2433, JANUARY 1979—REVISED MAY 1990 

Meets EIA Standard RS-422-A 

Operates From a Single 5-V Supply 

TTL Compatible 

Complementary Outputs 

• High Output Impedance in Power-Off 
Conditions 

• Complementary Output Enable Inputs 
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FUNCTION TABLE (EACH DRIVER) 

INPUT 
A 

ENABLES OUTPUTS 
G G Y 	Z 

H X 

J
I

-1
2
N

  

S
 T

-
J
 N

 

H X 

2
 X L 

X L 

L H 

H = high level 
L = low level 
X = irrelevant 
Z = high impedance (off) 
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T This symbol is in acco dance with ANSI/IEEE Std 91-1984 and !EC 
Publication 617-12. 
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description 

The AM26LS31 C is a quadruple complementary-
output line driver designed to meet the 
requirements of EIA Standard RS-422-A and 
Federal Standard 1020. The 3-state outputs have 
high-current capability for driving balanced lines 
such as twisted-pair or parallel-wire transmission 
lines, and they provide a high-impedance state in 
the power-off condition. The enable function is 
common to all four drivers and offers the choice of 
an active-high or active-low enable input. Low-
power Schottky circuitry reduces power 
consumption without sacrificing speed. 

The AM26LS31C is characterized for operation 
from 0°C to 70°C. 



AM26LS31 C 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

logic diagram (positive logic) 
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All resistor values are nominal. 
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AM26LS31C 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, V00 (see Note 1) 	  7 V 
Input voltage 	  7 V 
Output off-state voltage 	  5.5 V 
Continuous total dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range 	  0 to 70°C 
Storage temperature range 	  — 65 to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 	  260°C 

NOTE 1: All voltage values, except differential output voltage V0D, are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

TA s 25°C DERATING FACTOR TA . 70°C 
PACKAGE 

POWER RATING ABOVE TA = 25°C POWER RATING 

D 950 mW 7.6 mW/'C 608 mW 

J 1025 mW 8.2 mW/°C 656 mW 
N 1150 mW 9.2 mW/° C 736 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vcc 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VII, 0.8 V 

High-level output current, 'OH —20 mA 

Low-level output current, loL 20 mA 

Operating free-air temperature, TA 0 70 °C 

TEXAS 
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AM26LS31 C 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

electrical characteristics over operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage VCC = 4.75 V, 11= - 18 mA -1.5 V 

VOH High-level output voltage VCC = 4.75 V, loH =- 20 mA 2.5 V 

VOL Low-level output voltage VCC = 4.75 V, IOL = 20 mA 0.5 V 

1 0Z Off-state (high-impedance-state) output current VCC = 4.75 V 
Vo = 0.5 V -20 

PA Vo = 2.5 V 20 

II Input current at maximum input voltage VCC = 5.25 V, Vi = 7 V 0.1 mA 

IIH High-level input current VCC = 5.25 V, V1 = 2.7 V 20 pA 

ilL Low-level input current VCC = 5.25 V, V1 = 0.4 V - 0.36 mA 

IOS Short-circuit output currentt VCC = 5.25 V - 30 - 150 mA 

ICC Supply current VCC = 5.25 V, All output disabled 32 80 mA 

t All typical values are at VCC = 5 V and TA = 25 °C. 
t Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 

switching characteristics, Vcc = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tPLH 
Propagation delay time, 

low-to-high-level output 

CL = 30 pF, See Figure 1, S1 and S2 open 

14 20 ns 

"1- 

Propagation delay time, 

high-to-low-level output 
14 20 ns 

Output-to-output skew 1 6 ns 

tpZH Output enable time to high level CL = 30 pF, RL = 75 0, See Figure 1 25 40 ns 

tpZL Output enable time to low level CL = 30 pF, RL =180 0, See Figure 1 37 45 ns 

tpHZ Output disable time from high level 
CL - 10 pF, See Figure 1, Si and S2 closed 

21 30 ns 

tpL2 Output disable time from low level 23 35 ns 

TEXAS 
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ENABLE AND DISABLE TIMES 

VOLTAGE WAVEFORMS 

Test Point VCC 

S1 From Output 

Under Test 

CL 
(See Note E) 

150 

AM26LS31C 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

PARAMETER MEASUREMENT INFORMATION 

—v-- 

 

Input A 

(See Note B) 

Output V 

\1.3 V 

3V 

0 V 

VOH 

VOL 

VOH 

VOL 

1 
1 

1 4— 

 1 

1.3V 

tPLH —01 4 	tPHL 0.1 

/ 1.5 V 
I 

I 
I 

Skew-140i 

I 

Skew—h4—► i 

tPLH 	
,I 14— 	—•-■ i 

tPHL 14 0, 
1 

Output Z 1.5 V 

PROPAGATION DELAY TIMES AND SKEW 

Enable G 

(See Note C) 1.5 V 
— 	— 

3V 

0 V 

—1.5 V 

VOL 

VOH 
-1.5 V 

-7.7V 
Enable G 

tPZL tpu 

V —4.5 

► 1 
S1 Closed 

S2 Closed Waveform 1 

(See Note D) 

Waveform 2 
(See Note D) 

S1 Closed 

S2 Open 
1.5 V 

1-1—  
T--  0.5 V 

tPZH 

S2 

 S2 Closed 

tPHZ 0.5 V 

1.5 V 
0v 

i 
S1 Closed 

S2 Closed 

TEST CIRCUIT 

NOTES: A. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Z o  — 50 0, t r  s 15 ns, and ti s 6 ns. 
B. When measuring propagation delay times and skew, switches S1 and S2 are open. 
C. Each enable is tested separately. 
D. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. Waveform 2 

is for an output with internal conditions such that the output is high except when disabled by the output control. 

E. CL includes probe and jig capacitance. 

Figure 1. Switching Times 
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AM26LS31 C 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

TYPICAL CHARACTERISTICS 

4 

0 

0 

OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

I 	I 
VCC = 5 .25  V 

VCC = 5  V 

VCC = 4 .75  V  
e 

Load = 470 0 
- to Ground 

See Note 2 

TA = 25°C 

1 JA, 

O 1 	 2 
	

3 
V1 - Enable G Input Voltage - V 

Figure 2 

OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

I I 	I 
VCC = 5 . 25  V Load = 470 0 to VCC 

T A = 25°C 
VCC = 5  V See Note 3 
VCC = 4 .75  V 

O 2 
	

3 

VI - Enable G Input Voltage - V 

Figure 4  

OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

TA = 70°C 

TA = 0°C 

TA = 25°C 	 

VCC 
Load 

See Note 
to Ground 

= 5  V 
= 470 0 

2 

O 1 	 2 
	

3 
Vi - Enable G Input Voltage - V 

Figure 3 

OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

Ws ,- - 
I 	• 

5 V 
470 Q to VCC 

3 	 . 
See Note 

TA =70°C 

TA = 25°C 

TA = 0° C 

0 	 2 

VI - Enable G Input Voltage - V 

Figure 5 
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NOTES: 2. The A input is connected to VCC during the testing of the Y outputs and to ground during testing of the Z outputs. 
3. The A input is connected to ground during the testing of the Y ouputs and to VCC during the testing of the Z outputs. 
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TA = 25°C 
See Note 3 0.9 
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AM26LS31 C 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

TYPICAL CHARACTERISTICS 

HIGH-LEVEL OUTPUT VOLTAGE 	 HIGH-LEVEL OUTPUT VOLTAGE 
vs 	 vs 

FREE-AIR TEMPERATURE 	 HIGH-LEVEL OUTPUT CURRENT 
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Figure 6 

LOW-LEVEL OUTPUT VOLTAGE 
VS 

FREE-AIR TEMPERATURE  
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IOH - High-Level Output Current - mA 

Figure 7 

LOW-LEVEL OUTPUT VOLTAGE 
VS 

LOW-LEVEL OUTPUT CURRENT 

VCC = V 
See Note 2 

1 0H = -20 mA 

10H = - 40 mA 
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TA = 25 C 
See Note 2 

        

             

Figure 8 Figure 9 

NOTES: 2. The A input is connected to VCC during the testing of the Y outputs and to ground during testing of the Z outputs. 
3. The A input is connected to ground during the testing of the Y outputs and to VCC during the testing of the Z outputs. 
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ANI26LS31C 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

TYPICAL CHARACTERISTICS 

V OUTPUT VOLTAGE 	 V OUTPUT VOLTAGE 
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No Load 
TA = 25°C 

4 = 5.25 V — Vcc 

VCC = 5 V 

VCC  = 4.75  V 
3 
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1 	 2 
V1 - Data Input Voltage - V 

Figure 10  

No Load 
TA = 25°C 

TA = 70°C 

Te = 0°C 

TA = 25 ° C - 

1 	 2 
VI - Data Input Voltage - V 

Figure 11 
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

D2434, OCTOBER 1980—REVISED SEPTEMBER 1986 

• AM26LS32A Meets EIA Standards 
RS-422-A and RS-423-A 

• AM26LS32A Has 7-V Common-Mode 
Range With ± 200-mV Sensitivity 

• AM26LS33A Has ± 15-V Common-Mode 
Range With ± 500 mV Sensitivity 

• Input Hysteresis . . . 50 mV Typical 

• Operates From a Single 5-V Supply 

• Low-Power Schottky Circuitry 

• 3-State Outputs 

• Complementary Output Enable Inputs 

• Input Impedance . . . 12 I<S2 Min 

• Designed to Be Interchangeable With 
Advanced Micro Devices AM26LS32C and 
AM26LS33C 

description 

The AM26LS32A and AM26LS33A are 

quadruple line receivers for balanced and 

unbalanced digital data transmission. The enable 

function is common to all four receivers and 
offers a choice of active-high or active-low input. 

Three-state outputs permit connection directly 
to a bus-organized system. Fail-safe design 

ensures that if the inputs are open, the outputs 
will always be high. 

AM26LS32AC. AM26LS33AC . . D, J, OR N PACKAGE 
AM26LS32AM. AM26LS33AM ... J PACKAGE 

(TOP VIEW) 

VCC 
48 
4A 
4Y 
G 

3Y 
3A 
3B 

AM26LS32AM, AM26LS33AM . . . FK PACKAGE 

(TOP VIEW) 

< m U U m 
Z > 

1-1 L_I LJ L_P 
3 	2 	1 	20 19 

1Y 4 18 4A 
G 5 17 4Y 

NC 6 16 NC 
2Y 7 15 G 

2A 8 14 3Y 
9 10 11 12 13 

r-i 

CO 0 C.) 03  < 
NZZCOM 

0 

NC — No internal connection 

18 
1A 
1Y 

G 
2Y 
2A 
2B 

GND 

Compared to the AM26LS32C and the AM26LS33C, the AM26LS32A and AM26LS33A incorporate an 
additional stage of amplification to improve sensitivity. The input impedance has been increased resulting 

in less loading of the bus line. The additional stage has increased propagation delay; however, this will 

not affect interchangeability in most applications. 

The AM26LS32AC and AM26LS33AC are characterized for operation from 0°C to 70°C. The 
AM26LS32AM and the AM26LS33AM are characterized for operation over the full military temperature 

range of — 55°C to 125°C. 

FUNCTION TABLE (EACH RECEIVER) 

DIFFERENTIAL 

INPUT 

ENABLES 

G 	G  
OUTPUT 

H 	X H 
VID = VTH X 	L H 

H 	X ? 
VTL S VID '= VTH X 	L 

H 	X L 
VID S VTL X 	L L 

X L 	H Z 

H = high level, L = low level, X = irrelevant 

Z = high impedance (off), 7 = indeterminate 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

TEXAS 
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14) 

EN — 112) 

ST D (2) 
3)  

(11 

110) 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

(6) 

17) 

19)  

114) 

111)  
3Y 

4Y 
(13) 

(15)  

I This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

logic symbolt 
	

logic diagram (positive logic) 

schematics of inputs and outputs 

   

EQUIVALENT OF EACH 

DIFFERENTIAL INPUT 

EQUIVALENT OF EACH ENABLE INPUT TYPICAL OF ALL OUTPUTS 
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

AM26LS32AC 

AM26LS33AC 

AM26LS32AM 

AM26LS33AM 
UNIT 

Supply voltage, VCC (see Note 1) 7 7 V 

• voltage, any differential input ± 25 ±25 V 

'ential input voltage (see Note 2) ±25 ±25 V 

Continuous total power dissipation See Dissipation Rating Table 

Operating free-air temperature range 0 to 70 — 55 to 125 °C 

Storage temperature range —65 to 150 —65 to 150 °C 

Lead temperature 1,6 mm (1/16 inch) 

from case for 10 seconds 
D or N package 260 ° C 

Case temperature for 60 seconds FK package  • °C 

Lead temperature 1,6 mm (1/16 inch) 

from case for 60 seconds 
J package 300 300 ° C 

NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal. 

2. Differential voltage values are at the noninverting (A) input terminals with respect to the inverting (B) input terminals. 

DISSIPATION RATING TABLE 

TA 	25 ° C DERATING FACTOR TA = 70 °C TA = 125 °C 
PACKAGE 

POWER RATING ABOVE TA = 25°C POWER RATING POWER RATING 

D 950 mW 7.6 mW/°C 608 mW 

FK 1375 mW 11 0 mW/°C 880 mW 275 mW 

J IC-SUFFIX) 1025 mW 8.2 mW/°C 656 mW 

J (M-SUFFIX) 1375 mW 11.0 mW/ °C 880 mW 275 mW 

N 1150 mW 9.2 mW/ ° C 736 mW 

recommended operating conditions 

AM26LS32AC 

AM26LS33AC 

AM26LS32AM 

AM:2.•. • 	AM UNIT 

MIN 	NOM 	MAX MIN 	'.• 0.' 	MAX 

Supply voltage, VCC 4.75 	5 	5.25 4.5 	5 	5.5 V 

High-level input voltage, Vii-i 2 2 V 

Low-level input voltage, VII_ 0.8 0.8 V 

Common-mode input voltage, Vic 
AM26LS32AC, AM26LS32AM ± 7 ± 7 

V 
AM26LS33AC, AM26LS33AM ±15 ± 15 

High-level output current, 'OH —440 —440 8A 

Low-level output current, loi .  8 8 mA 

Operating free-air temperature, TA 0 	 70 — 55 	 125 ° C 

TEXAS lir# 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 76265 2-13 



AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

electrical characteristics over recommended ranges of VCC• VIC ,  and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt 	MAX UNIT 

VTH 
 Differential input 

high-threshold voltage 
V0 = VOHmin, 	loH = — 440 FA 

AM26LS32A 
— 

0.2 
V 

" • 	• 0.5 

VTL 
Differential input

low-threshold voltage 
Vo = 0.45 V, 	10L = 8 mA 

. 	. . —0.2$ 

V AM26LS33A —0.5* 

Vhys  Hysteresis, VT y. — VT_§ 50 mV 

VIK Enable input clamp voltage VCC = ..". 	11 = —18 mA —1.5 V 

VOH High-level output voltage VCC = .- 	VD= 1 V. 

Via = 0.8 V, 	loH = —440 k,A 

'32AC, '33AC 2.7 
V 

'32AM, '33AM 2.5 

VOL Low-level output voltage 
VCC = MIN, 	Vio = — 1 V, 

WO) = 0.8 V 

1 0L = 4 mA 0.4 
V 

1 0L = 8 mA 0.45 

02 
Off-state (high-impedance-state) 

output current 
Voc = MAX 

V0 = 2.4 V 20 
id■ 

V0 = 0.4 V — 20 

11 Line input current 
Vi = 15 V, 	Other input at —10 V to 15 V 1.2 

mA 
Vi = — 15 V, 	Other input at —15 V to 10 V — 1.7 

111EN) Enable input current VI = 5.5 V 100 IA 

11H High-level enable current V1 = 2.7 V 20 AA 

IIL Low-level enable current V1 = 0.4 V —0.36 mA 

ri Input resistance VIC = —15 V to 15 V, One input to AC ground 12 15 k0 

IOS Short-circuit output currents VCC = MAX — 15 —85 mA 

ICC Supply current VCC = MAX, 	All outputs disabled 52 	70 mA 

tAll typical values are at VCC = 5 V, TA = 25°C, and VIC = 0. 

The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for threshold 
levels only. 

Illysteresis is the difference between the positive-going input threshold voltage, VT +, and the negative-going input threshold voltage, 
VT_. See Figures 10 and 11. 

*Not more than one output should be shorted to ground at a time, and duration of the short circuit should not exceed one second. 

switching characteristics, VCC = 5 V, TA = 25 °C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output 
CL = 15 pF, See Figure 1 

20 35 ns 

tpHL Propagation delay time, high-to-low-level output 22 35 ns 

tpzH Output enable time to high level 
CL = 15 pF, See Figure 1 

17 22 ns 

tPZL Output enable time to low level 20 25 ns 

tPHZ Output disable time from high level 
CL = 5 pF, See Figure 1 

21 30 1 ns 

tpLz Output disable time from low level 30 40 ns 

2-14 
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VCC 
TEST 
POINT 

FROM OUTPUT 
UNDER TEST 

CL 

)See Note Al 

L = 2 kf2 

S1 

(See Note B) 

S2 

1.3 V 1.3 V 	 1.3 V 1.3 V 

ENABLE 

10% 
	11.3 V 1 3 V 

10% 

(See Note C) 

90% 90% 

ENABLE 	
90% 	90% 

G 	
I1.3 V 

0 V 	
10%1  

I I  I 

90% I 	90% 

90% 	90% 
—3 V 

3V 

1.3 V 

(See Note C) 
3V 

0V 
10% 

AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

INPUT 

	 — +2.5 V 

0V 	0V\_ 

I 	 1\--- 2.5V 

tPLH —14-110 	 14--/'/—t_i_  tPHL 

\ 

VOH 

1.3 V 	1.3 V 

 

S1 and S2 closed 	 OL 

OUTPUT 

VOLTAGE WAVEFORMS FOR tpui• tPHL 

TEST CIRCUIT 

—1 0—<5ns 
	—01 1F<< 5 ns 

	
14— _c 5 ns 	—Poi )4-5_ 5 ns 

ENABLE 

	

 10% 	10%  

	

tp2H-14-11 	
0.5 V a 0 V 

S1 open 	
—VOH 

S2 closed /1 • 3 V 	 =1.4 V 

tPHZ -14-01 S1 closed 
S2 closed 

VOLTAGE WAVEFORMS FOR tpHZ, tPZH 

NOTES: A. CL includes probe and jig capacitance. 
B. All diodes are 1 N3064 or equivalent. 
C. Enable G is tested with G high; G is tested with G low.  

ENABLE 	 10% 	10% 

0 	 I S1 closed —° V  
141---101— tPZL 

S2 closed 

OUTPUT 
d 

1.3 V 

Si closed 	

tPLZ —14--M 

_4_ 
= 1.4 V 

S2 open 	 j VOL 
0.5 V 

VOLTAGE WAVEFORMS FOR tpL2. tpZL 

G 

OUTPUT 

FIGURE 1 
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE OUTPUT VOLTAGE 

vs VS 

ENABLE G VOLTAGE ENABLE G VOLTAGE 

0 	0 5 	1 	1.5 	2 
	

25 
	

3 

Enable G Voltage—V 

FIGURE 6  

VCC = 5 V 

V10 •. 0.2 V 
Load 8 k0 to ground 

TA = 0°C _ 

O 0.5 	1 	1.5 	2 	2 5 

Enable G Voltage—V 

FIGURE 7 

TA = 70°C TA = 25°C 

3 

OUTPUT VOLTAGE 

vs 

ENABLE G VOLTAGE 

VID — —0.2 V 
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ENABLE G VOLTAGE 
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VCC = 5.5 V 

VCC = 5V 
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VCC = 5 V 
Vg3 = —0.2V 
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Enable G Voltage—V 

FIGURE 9 
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AM26LS32AC, AM26LS33AC, AM26LS32AM, AM26LS33AM 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

TYPICAL CHARACTERISTICS 

AM26LS32A 
	

AM26LS33A 
OUTPUT VOLTAGE 
	

OUTPUT VOLTAGE 
vs 	 vs 

DIFFERENTIAL INPUT VOLTAGE 
	

DIFFERENTIAL INPUT VOLTAGE 

VID-Differential Input Voltage-mV 
	

VID-Differential Input Voltage-mV 

FIGURE 10 
	

FIGURE 11 

INPUT CURRENT 

vs 

INPUT VOLTAGE 

FIGURE 12 
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I 	 	• 	 
RT1 

•	 

V. AM26LS33AC AM26LS32AC 

DATA 
OUT 

DATA 
OUT 

AM26LS32AM, AM26LS33AM, AM26LS32AC, AM26LS33AC 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

APPLICATION INFORMATION 

AM26LS31C 	 V. AM26LS32AC 

DATA 
IN 

DATA 
OUT 

• RT equals the characteristic impedance of the line. 

FIGURE 13. CIRCUIT WITH MULTIPLE RECEIVERS 
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POST OFFICE BOX 856303 • DALLAS, TEXAS 75265 2-19 

4 





16 
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VCC 

4B 
4R 
4D 
S 

3D 
3R 
3B 

AM26S10C, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 

D2298, JANUARY 1977—REVISED MAY 1990 

• Schottky Circuitry for High Speed, Typical 

Propagation Delay Time . . . 12 ns 

AM26S10C, AM26S11C ... D, J, OR N PACKAGE 

(TOP VIEW) 

    

• Drivers Feature Open-Collector Outputs for 	 GND 
Party-Line (Data Bus) Operation 	 1 B 

• Driver Outputs Can Sink 100 mA at 0.8 V 	
1 R 

Maximum 	
1 D 
2D 

• P-N-P Inputs for Minimal Input Loading 	 2R 

• Designed to Be Interchangeable With 	
2B 

Advanced Micro Devices AM26S10 and 	
GND 

 
AM26S11 

description 

The AM26S10 and AM26S11 are quadruple bus transceivers utilizing Schottky-diode-clamped transistors 

for high speed. The drivers feature open-collector outputs capable of sinking 100 mA at 0.8 V maximum. 
The driver and strobe inputs use p-n-p transistors to reduce the input loading. 

The driver of the AM26S10 is inverting; the driver of the AM26S11 is noninverting. Each device has two 
ground connections for improved ground current-handling capability. For proper operation, the ground pins 
should be tied together. 

The AM26S10C and AM26S11C are characterized for operation over the temperature range of 0 °C to 

70 °C. 

AM26S10 

FUNCTION TABLE 

(TRANSMITTING) 

INPUTS OUTPUTS 

S 	D B R 

L 	H L H 

L 	L H L 

AM26S11 

FUNCTION TABLE 

(TRANSMITTING) 

INPUTS OUTPUTS 

S D B R 

L H H L 

L L L H 

AM26S10 AND AM26S11 

FUNCTION TABLE 

(RECEIVING) 

INPUTS OUTPUT 

S B D R 

H H X L 

H L X H 

H = high level, L= low level, X = irrelevant 

PRODUCTION PA' documents contain information 
current as of • • Ilion date. Products conform to 
specifications „A tile terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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logic symboist 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagrams (positive logic) 

AM26S10 AM26S11 

10 

1R 

2D 

2R 

3D 

3R 

4D 

4R 

S 

10 
1R 13) 

2D 15) 

2R 

3D 

3R 

4D 

4R 

AM26S11 AM26S10 

s 112) 

14) 1D  

1R 13) 

2D 15) 

2R 
(6) 

3D (11) 

36
110) 

4D
113) 

46
(14)  

1B 

26 

3B 

4B 

AM26S10C, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 

INSTRUM ENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75285 2-22 

TEXAS 10  



P1 

COMMON 

CIRCUITRY 

TO TWO 

OTHER 

RECEIVERS 

AM26S10C, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 

schematic (each transceiver) 

/ 2 kU 

NOM 

AM26S11 

r I 
I 

I- -1 7 
110 
NOM 

vcc 

S4 
L _J 

I I 	I 

► 1 	 
AM26S10 

• •  

GND 

S 	• • 

2.7 RD 

NOM 

•- 
TO THREE 

	••• OTHER 

DRIVERS 
TO ONE 

OTHER 

RECEIVER 

L  	
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AM26S10C, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage range, VCC (see Note 1) 	  —0.5 V to 7 V 
Driver or strobe input voltage range 	  —0.5 V to 5.5 V 
Bus voltage range, driver output off 	  —0.5 V to 5.25 V 

Driver or strobe input current range 	  —30 mA to 5 mA 
Driver output current 	  200 mA 
Receiver output current 	  30 mA 
Continuous total power dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 	  260°C 

NOTE 1: All voltage values are with respect to network ground terminals connected together. 

DISSIPATION RATING TABLE 

PACKAGE 
TA 	25°C DERATING FACTOR TA 	70°C 

POWER RATING ABOVE TA 	25°C 	PC1•.1 i RATING 

D 950 mW 7.6 mW/ ° C • 	•• mW 

J 1025 mW 8 2 mW/°C 656 mw 

N 1150 mW 9 2 mW/°C 736 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH 
D or S 2 

V 
B 2.25 

Low-level input voltage, VII_ 
D or S 0.8 

V 
B 1.75 

Receiver high-level output current, I0H —1 mA 

Low-level output current, ID_ 
Driver 100 

mA 
Receiver 20 

Operating free-air temperature, TA 0 70 °C 

POST OFFICE BOX 665303 • DALLAS, TEXAS 75265 2-24 
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AM26S10C, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN 	TYPt 	MAX UNIT  

Vg < 	Input clamp voltage 
D 

S 

or 
VCC = 4.75 V, 	II = -18 mA -1.2 V 

VON 	High-level output voltage R VCC = 4.75 V, VIH= 2 V, 	VIL = 0.8 V, 

10H = -1 mA 
2.7 	3.4 V 

VOL 	Low-level output voltage 

R 
VCC = 4.75 V, 

VIH = 2 V. 

VIL = 0.8 V 

IOL = 20 mA 0.5 

V B 

IOL= 40 mA 0.33 	0.5 

IOL = 70 mA 0.42 	0.7 

IOL =100 mA 0.51 	0.8 

lo(off) 	Off-state output current B 
VIH = 2 V, 

V 	= 0.8 V IL  

VCC = 5.25 V, Vo = 0.8 V -50 

AA VCC = 5.25 V. Vo = 4.5 V 100 

VCC = 0, 	Vo = 4.5 V 100 

111-I 	High-level input current 
D 

VCC = 5.25 V. Vi = 2.7 V 
30 

IAA 
s 20 

Input current at Maximum 
II 

input voltage 

D or 

S 
VCC = 5.25 V, V1 = 5.5 V 100 pA 

Ig_ 	Low-level input current 
D 

VCC = 5.25 V. V1 = 0.4 V 
-0.54 

mA 
S -0.36 

IOS 	Short-circuit output currentt A VCC = 5.25 V -18 	 -60 mA 

ICC 	Supply current 
VCC = 5.25 V, 	Strobe at 0 V, 	No load, 

All driver outputs low 

45 	70 
mA 

80 

tAll typical values are at TA = 25 °C and VCC = 5 V. 
tNot more than one output should be shorted to ground at a time, and duration of the short circuit should not exceed one second. 

switching characteristics, VCC = 5 V TA = 25°C 

PARAMETER FROM TO 
TEST 

CONDITIONS 

AM26510 AM26S11 
UNIT 

MIN TYP MAX MIN TYP MAX 

tpLi4 Propagation delay time, low-to-high-level output 
D 8 

See Figure 1 

10 15 12 19 
ns 

tpHL Propagation delay time, high-to-low-level output 10 15 12 19 

tpt ji Propagation delay time, low-to-high-level output 
S B 

14 18 15 20 
ns 

tPHL Propagation delay time, high-to-low-level output 13 18 14 20 

tpi ji Propagation delay time, low-to-high-level output 
B R 

10 15 10 15 
ns 

tPHL Propagation delay time, high-to-low-level output 10 15 10 15 

tTLH Transition time, low-to-high-level output 
8 

4 10 4 10 
ns 

tTHL Transition time, high-to-low-level output 2 4 2 4 

Texas 
INS1 RUMENTS 

Ito 
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PULSE 

GENERATOR 

(See Note A) 

vcc 

AM26S11  

AM26S10 
— — — — — 

I 7 
 DRIVER 

(See Note CI • 

50 pF 

(See Note Ell 

15 pF 

(See Note BI 
PULSE 

GENERATOR 

(See Note A) 

50 f2 

RECEIVER 

AM26S10C, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

AM26S11 

                

	' 3 V 

1.5 V 

	 0 V 

DRIVER 

INPUT 

               

               

                

     

AM26S10 

tPLH 
-01 

D to B 

         

            

3V 

— — — — — 1.5 V 

0 V 

STROBE 

INPUT 

           

           

      

14_ tpHL 

D to B 

    

      

Hol 14_ tPLH 
S to B 

—11.1 tPH L 
S to B 

  

         

VOH 

— 	— 1.5 V BUS 

        

      

▪ tPLH 	
VOL 

14_ BtPtoliLs  
- B to R 14- 1

tPLH  
t oR 

	  II   VOH 

1.5 V 

VOL 

    

14-  i;Pt'o -R 

RECEIVER 

OUTPUT 

     

      

      

VOLTAGE WAVEFORMS 

  

NOTES: A. The pulse generators have the following characteristics: Z o  = 50 f2, t r  = 10 t 5 ns. 
B. Includes probe and jig capacitance. 
C. All diodes are 1N916 or equivalent. 

FIGURE 1 
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100 ft 

100 0 

100 0 
	NNA. 	 

R 

R 

R 

DDDD 	S R  

AM26S10/ 

AM26S11 

EBBB 

STROBE 	 STROBE 

	

DRIVER 	 DRIVER 

	

RECEIVER INPUTS 	RECEIVER INPUTS 	RECEIVER 

	

OUTPUTS /---/\,•\ 	OUTPUTS P-1\--.\ 	OUTPUTS 

A--\ 	 d\--\ 	 d\''''1 

STROBE 

DRIVER 

INPUTS 

DDDD 	S R  

B 

AM26S10/ 

AM26S11 

B B B 

R 

R 

R 

5V 

100 
	NAA 	 

100 

100 0 

100 0 

100 0 
	NAN 	 

5V 

DDDD 	S R  

AM26S10/ R 

AM26S11 

EBBBR 

AM26S10C, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 

APPLICATION INFORMATION 

100-0 TRANSMISSION LINE 

FIGURE 2. PARTY-LINE SYSTEM 
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LE M-0>40— 

(2) DO 

♦ 0 0— (151 —
Q0 

C1 

10 

ECL/TTL 

EN 
V 

(14) —
Q1 

D1
13)  

410-0 0—  C1 

10 

ECL/TT L 

EN 

(13) —
Q2 D2 (4) 

5-0 • — C1 

1D 

ECL/TTL 

EN 

1121 —
03 D3 151 

♦ 0 •• C1 

10 

ECL/TTL 

EN 
V 

(11) —
Q4 (6) 

—0 C1 

10 d ECL/TTL 

EN 
V 

D4 

logic diagram 

11°) a> OE 

logic symbol t 

FUNCTION TABLE 

(EACH LATCH/TRANSLATOR) 

OE LE D 15 

H X X 

0
 

N
2
 -
 0

 

L L L 

L L H 

L H X 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

OE 
110) 

Et. (7) 

DO 
(2) 

D1 
D2 14) 

D3 
(51 

D4 (6)  

(15) _
QO 

1141 —
Q1 

1131 —
Q2 

(12) 53  

(11) 134 

DP8480 
10K ECL-TO-TTL LEVEL TRANSLATOR WITH LATCH 

D3058, NOVEMBER 1987—REVISED DECEMBER 1988 

• ECL Control Inputs 

	

	
D OR N PACKAGE 

(TOP VIEW) 
• 3-State Outputs 

• 10K ECL Input Compatible 	
VEE 

DO 

• Package Options Include Plastic "Small 	 D1 

Outline" Package and Standard Plastic 	 D2 

300-mil DIPs 	 D3 

D4 
• Direct Replacement for National LE 

Semiconductor DP8480 
GND 

description 

This circuit translates ECL input levels to TTL output levels and provides an inverting transparent latch. 
The 3-state outputs are designed to drive highly capacitive loads. All inputs operate at ECL levels. 

If Latch Enable (LE) is low, the latches are transparent and the Q outputs follow the complement of the 

D inputs. If LE is high, the outputs are latched. If output enable (OE) is high, the outputs are in the 

high-impedance state, as they are during power up and power down. 

The DP8480 is characterized for operation from 0°C to 75°C. 

16 

15 

14 

13 

12 

11 

10 

VCC 

Q1 

Q2 

Q3 

54 

OE 

GND 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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DP8480 
10K ECL-TO-TTL LEVEL TRANSLATOR WITH LATCH 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC    7 V 
Supply voltage, VEE    -8 V 

Input voltage, V) 	  0 V to VEE 
Output voltage, Vo 	  5.5 V 
Continuous total dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range 	  0°C to 75°C 
Storage temperature range   -65°C to 150°C 
Lead temperature 1,6 mm 11/16 inch) from case for 10 seconds 	  260°C 

DISSIPATION RATING TABLE 

PACKAGE 
TA •25°C DERATING FACTOR TA - 75°C 

POWER RATING ABOVE TA - 25°C POWER RATING 

D 950 mW 7 6 mW/°C 570 mW 

N 1150 mW 9.2 mW/°C 690 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.5 5 5.5 V 

Supply voltage, VEE -4.68 -5.20 -5.72 V 

High-level input voltage, VIH 

(see Note 1) 

TA = 0°C -1145 -840 

mV TA = 25°C -1105 -810 

TA = 75°C -1045 - 

Low-level input voltage, VIL 

(see Note 1) 

TA = 0°C -1.!'•  ) -1870 

mV TA = 25°C - 1 Agn -1475 

TA = 75°C - ' - - -1450 

Pulse duration, LE low, tw  (see Figure 1) ., ns 

Setup time, data before LET, t su  (see Figure 1) 3 ns 

Hold time, data after LEt, th (see Figure 1) 3 ns 

Operating free-air temperature, TA 0 75 °C 

NOTE 1: The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet 
for logic levels only. 

electrical characteristics over recommended ranges of supply voltages and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VOH High-level output voltage 10H = -10 mA VCC-2 V 
VOL Low-level output voltage IOL = 12 mA 0.2 0.5 V 

1 11-I High level input current VIH = VIH max 75 350 IAA 

!IL Low-level input current VIL = VIL min 50 85 pA 

► OHS High-state short-circuit output current VOHS = 0, See Note 2 -70 -150 mA 

1OLS Low-state short-circuit output current VOLS = 2.5 V, See Note 2 70 150 mA 

1 0Z High-impedance state output current Vo = 0 to 5 V ±1 ± 50 AA 

ICC Supply current from VCC ' 	= VII_ 16 35 mA 

1 EE Supply current from VEE • 	• 	) 	• 	' 	= 	VIL -30 -50 mA 

tTypical values are at VCC = 5 V, VEE = -5.2 V, TA = 25°C. 
NOTE 2: During testing of !pHs or 1 0Ls, only one output should be tested at a time and the current should be limited to a maximum 

of ±120 mA. 

4 TEXAS 
INSTRUMENTS 
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DP8480 
101( ECL•TO-TTL LEVEL TRANSLATOR WITH LATCH 

switching characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

tpui Propagation delay time, low-to-high-level output from t input 

CL = 50 pF, 

See Figure 1 

4 10 15 ns 

tpHL Propagation delay time, high-to-low-level output from LE input 4 11 15 ns 

tpui Propagation delay time, low-to-high-level output from D input 3.5 10 15 ns 

tpHL Propagation delay time, high-to-low-level output from D input 3.5 11 15 ns 

ten  Output enable time from N input 6 12 25 ns 

teie  Output disable time from N input 4.5 8 22 ns 

ITypical values are at VCC = 5 V, VEE = —5.2 V, TA = 25°C, and with all channels switched simultaneously. 

TEXAS 
INSTRUMENTS 
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DP8480 
10K ECL-TO-TTL LEVEL TRANSLATOR WITH LATCH 

PARAMETER MEASUREMENT INFORMATION 

7V 

OUTPUT LOAD CIRCUIT 

NOTE A: CL includes probe and jig capacitance. 

1.4 	of  tw  

        

-0.8 V 

LE 

 

50% 

    

1.10 V 

OE —•s

-( — -- — -- -1.10 V 
50% • 

1.47 V 	 I  	1.47 V 

14—  ten —fol 

(71 	
VOL + 0 . 3  V  7r 	 0 V 

S1 OPEN 

OE 
	

50% 
	II 	 

111-04—tdis 
	  I 	 3.5V 
VOH- 0.3 V 	 S1 CLOSED 

    

VOH S1 CLOSED 

O 
 

Si OPEN 

  

  

VO L 

    

NOTE B: ECL input rise times and fall time are 2 ns ±0.2 ns from 20% to 80%. 

FIGURE 1. SWITCHING CHARACTERISTICS 
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TTL/ECL 
C1 

10 

The DP8481 is characterized for operation from 0°C to 75°C. 

logic diagram (positive logic) 

OE 17) 	 

LE 
(10)  

12) do  
1410-0 C 

(3)  di 
141 (712 	 DO 

115) I TTL/ECL I 	 1D  

D1 (1 41 

logic symbolt 

OE (7) 

 LE 
(10) 

DO 115) 

D1 114)  

D2 

D3 (12) 

D4 1111 

D4 

16) —
Q4 

12) —
Q0 

13) —
Q1 

1D  .-1D° (4)  C1 

L/  	

02 

Q3 

111-0 
113) I  TTL/ECL I 

D2 	 

TTL/ECL (12) I 	1 	 
D3 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 

and IEC Publication 617-12. 

FUNCTION TABLE 

(EACH LATCH/TRANSLATOR) 

OE LE D Q 

H L H 

0
 

J
 I
 0

 -I 

H L L 

H H X 

L X X 11111 TTL/ECL 	
—C1 

C1  
C 1 

113 

  

DP8481 
TTL-TO-ECL (10K) LEVEL TRANSLATOR WITH LATCH 

D3059. NOVEMBER 1987—REVISED AUGUST 1989 

   

• ECL Control Inputs 

• 10K ECL Compatible 
VEE 

• Propagation Delay . . . 4 ns Typ 
QO 

• Package Options Include Plastic "Small 	 r11 

Outline" Package and Standard Plastic 	 Q2 

300-mil DIPs 	 Q3 

Q4 
• Direct Replacement for National 

OE 
Semiconductor DP8481 

GND 

description 

This circuit translates TTL input levels to ECL output levels and provides a 5-bit transparent latch. The 
outputs are gated by Output Enable (OE) and can be wire-OR connected. The Latch Enable (LE) and OE 

inputs are ECL. 

If Latch Enable (LE) is low, the latches are transparent and the Q outputs follow the complement of the 
D inputs. If LE is high, the outputs are latched. If Output Enable (OE) is low, the outputs are forced to the 

low level. 

11 ftOfu '" )cuments contain information 
•■ • • • Is of 	• 	•• on date. Products conform to 

	

pu: 	terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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D OR N PACKAGE 

(TOP VIEW) 

16 

15 

14 

13 

12 
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VCC 
DO 

D1 

D2 

D3 

D4 

LE 

GND 



DP8481 
TTL-TO-ECL (10K) LEVEL TRANSLATOR WITH LATCH 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC 	  7 V 
Supply voltage, VEE 	  —8 V 
Input voltage, VI: OE or LE input 	  0 V to VEE 

D inputs 	  —1 V to 5.5 V 
Output current, 10 	  —50 mA 

Continuous total dissipation 	  See Dissipation Rating Table 

Operating temperature range, TA 	  0°C to 75°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm 11/16 inch) from case for 10 seconds 	  260 °C 

DISSIPATION RATING TABLE 

PACKAGE 
	TA 25°C 	DEBATING FACTOR 	TA = 75°C 

PO':. • RATING 	ABOVE TA 25°C 	PO:. I RATING 

	

mW 	 7.6 mW/°C 	 mW 

N 
	

1150 mW 
	

9.2 mW/°C 
	

690 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.5 5 V 

Supply voltage, VEE -4.68 -5.20 -L,., V 

High-level input voltage, VIH (TTL-level D inputs) 2 V 

Low-level input voltage, VIL (TTL-level D inputs) • 	:. V 

High-level input voltage, Vh-i 

(ECL-level OE and LE inputs) 

(see Note 1) 

TA = 0°C -1145 - Z.•;... 

mV TA = 25°C -1105 -gin 

TA = 75°C _In4m - 	. 

Low-level input voltage, VIL 

(ECL-level OE and LE Inputs) 

(see Note 1) 

TA = 0°C - - 

mV TA = 25°C - " -1475 

TA = 75°C -1450 

Pulse duration, LE low, t w  (see Figure 1) 5 ns 

Setup time t si, 
Data before LEt (see Figure 1) 5 

ns 
Data before OEt (see Note 2) (see Figure 1) 5.5 

Hold time, data after LEt, th (see Figure 1) 1 ns 

Operating free-air temperature, TA 0 75 °C 

NOTES: 1. The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet 

for logic levels only. 
2. This setup time applies when operating in the transparent mode (7 is low) and it is necessary that valid data be available 

at the output immediately after the outputs are enabled. 

TEXAS 
INSTRUMENTS 
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DP8481 
TTL-TO-ECL (10K) LEVEL TRANSLATOR WITH LATCH 

electrical characteristics over recommended ranges of supply voltages and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt 	MAX UNIT 

VIK Input clamp voltage DO D4 II = 	12 mA -0.8 	-1.2 V 

IIH 
High-level input 

current 

DO D4 Vi = 2.5 V 1 	40 
ILA  

OE, LE Vi = -0.8 V ?nn 

'IL 
Low-level input 

current 

DO-D4 Vi = 0.5 V -50 	- . 
AA, 

OE,LE Vi = -1.8 V ...,, 

VOH 
High-level output voltage 

(see Notes 1 and 3) 

VEE = -5.2 V TA = 0°C -840 

mV VEE = -5.2 V, TA = 25°C -810 

VEE = -5.2 V TA = 75°C -900 -720 

VOHC 

Critical high-level 

output voltage 

(see Notes 1 and 3) 

VEE = -5.2 V TA = 0°C -1020 

mV VEE = -5.2 V, TA = 25°C -980 

VEE = -5.2 V, TA = 75°C 

VOL 
Low-level output voltage 

(see Notes 1 and 31 

VEE = -5.2 V, TA = 0°C 

mV VEE = -5.2 V, TA = 25°C - - 	• 

VEE = -5.2 V TA = 75°C - 'i oou -1625 

VOLC 
Critical low-level output 

voltage (see Notes 1 and 3) 

VEE = -5.2 V, TA = 0°C -1645 

mV VEE = -5.2 V, TA = 25°C -1630 

VEE = -5.2 V, TA = 75°C -1605 

ICC Supply current from VCC VCC = 5 . 5  V 20 mA 

IEE Supply current from VEE VEE = -5 . 7  V -90 mA 

NOTES: 1. The algebraic convention, in which the least positive (most negative) value is designated one minimum, is used in this data 

sheet for logic levels only. 
3. VOH and VOL are tested using the "outer-limit" values VIH max and VIL min. The "critical" values VOHC and VOLC  are 

tested using the "inner-limit" values VIH min and VIL max. The latter values ensure the noise margins of 155 mV high and 

125 mV low associated with 10K ECL. 

switching characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

tpLH Propagation delay time, low-to-high level output from LE input 

RL = 50 fl to -2 V, 

See Figure 1 

1.5 4 6 ns 

tPHL Propagation delay time, high-to-low-level output from LE input 1.5 4 6 ns 

tpLH Propagation delay time, low-to-high-level output from D input 2.5 4 7.5 ns 

tpHL Propagation delay time, high-to-low-level output from D input 2.5 4 7.5 ns 

ten Output enable time from OE input 1 3 4 ns 

tdi s  Output disable time from OE input 1 3 4 ns 

tTypical values are at VCC = 5 V, VEE = -5.2 V, TA = 25°C. 

Ito 
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1.5 D 1.5 V 

t pH L 

50% 

VIL 

3V 
1.5 V 

	 —0 V 
14---111—tPHL 

I 	— — V0H 

VOL 

/50% 

DP8481 
TTL-TO-ECL (10K) LEVEL TRANSLATOR WITH LATCH 

PARAMETER MEASUREMENT INFORMATION 

OE 	 /50% 

1111-14—t su 

D 	1.5 V I 

 

— VIH  

\ 50 % 

VI L 

 

I 	0V 

VOH 
50% 

VOL 

VIH 
LE 

14—ten-1111 

I  50% 

14— tw 

NOTE A: ECL input rise and fall times at OE and LE are 2 ns ±0.2 ns from 20% to 80%. TTL input rise and fall times at D inputs are 
3 ns maximum measured between 10% and 90%. 

FIGURE 1. SWITCHING TIME WAVEFORMS 
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PACE AGE 
SMALL OUTLINE 

(D) 

PLASTIC DIP 

(N) 

TA 

0°C to 70°C LT1030CD LT1030CN 

OUT1 

IN2 	 OUT2 

IN3 	 8 OUT3 
12 	 1 

1N4 	 OUT4 

STROBE 

ON/OFF 4  

IN1 

LT1030 
QUAD LOW-POWER LINE DRIVER 

D3297, APRIL 1989 — REVISED JULY 1989 

• Low Supply Voltage ... ± 5 V to 15 V 

• Supply Current ... 500 p.A Typ 

• Zero Supply Current When Shut Down 

• Outputs Can Be Driven ± 30 V 

• Output Open When Off (3-State) 

• 10-mA Output Drive 

• Output of Several Devices Can Be Paralleled 

• Meets ANSI/EIA-232-D-1986 Specifications 
(Revision of EIA Std RS-232-C) 

• Designed to Be Interchangeable With Linear 
Technology LT1030 

description 

The LT1030 is an EIA-232 line driver that 
operates over a ±5-V to ±15-V supply voltage 
range on low supply current. The device can be 
shut down to zero supply current. Current-limiting 
fully protects the outputs from externally applied 
voltages of ±30 V. Since the output swings to 
within 200 mV of the positive supply and to within 
1 V of the negative supply, supply voltage 
requirements are minimized. 

A major advantage of the LT1030 is the high-
impedance output state when the device is off or 
powered down. This feature allows several 
different drivers on the same bus. 

The device can be used as an EIA-232 driver, 
micropower interface, or level translator, among 
others. 

The LT1030 is characterized for operation from 
0°C to 70°C. 

pin descriptions 

LT1030 	D OR N PACKAGE 

(TOP VIEW) 

VCC +  
STROBE 

IN4 

OUT4 

NC 

IN3 

OUT3 

NC — No internal connection 

AVAILABLE OPTIONS 

The D package is available taped and reeled. Add 
the suffix Ft to the device type (i.e., LT1030CDR). 

logic symbols 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

VCC — 
IN1 

OUT1 

ON/OFF 

IN2 

OUT2 

GND 

PIN 
NAME _ NO 

DESCRIPTION 

. 7 Ground pin. 

IN1, IN2, 

IN3, IN4 

2, 5, 

9, 12 

Logic inputs. Operate properly on TTL or CMOS levels. Output valid from Vi = Vcc_ + 2 V to 15 V. Connect to 

5 V when not used. 

ON/OFF 4 
Shuts down entire circuit. Cannot be left open. For "normally on" operation, connect between 5 V and 10 V. If VD_ 

is at or near 0.8 V, significant settling time may be required. 

OUT1, OUT2, 

OUT3, OUT 4 

3, 6, 

8, 11 
Line driver outputs. 

13 
Forces all outputs low. Drive with 3 V. Strobe terminal input impedance is approximately 2 I<S2 to GND. Leave open 

when not used. 
STROBE 

VCC+ 14 Positive supply. 

VCC_ 1 Negative supply. 

PRODUCTION' " icuments contain information 
current as of p 	• to date. Products conform to 
specifications 	•— terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily Include testing of all parameters. 
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13 

ON/OFF 

STROBE 

logic diagram 

IN1 

IN2 	
5 

IN3 
9  

IN4 

LE) 
12  

ID 
11  

OUT4 

OUT1 

OUT2 

OUT3 

LT1030 
QUAD LOW-POWER LINE DRIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage range, VCC +  (see Note 1) 	  0 V to 15 V 
Supply voltage range, VCC_ 	  0 V to —15 V 
Input voltage range, logic inputs 	  VCC_ to 25 V 
Input voltage range, ON/OFF pin 	  0 V to 12 V 
Output voltage range (any output) 	  VCC+ — 30 V to VCC_ + 30 V 
Duration of output short-circuit at (or below) 25°C (to ±30 V, see Note 2) 	  unlimited 
Continuous total dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range, TA 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 	  260°C 

NOTES: 1. All voltage values, except differential voltages, are with respect to the GND terminal. 
2. The output may be shorted to either supply. Temperature and/or supply voltages must be limited to ensure that the maximum 

dissipation rating is not exceeded. 

DISSIPATION RATING TABLE 

TA 5 25°C DEBATING FACTOR TA = 70°C 
PACKAGE 

POWER RATING ABOVE TA = 25°C POWER RATING 

D 950 mW 7 6 mWiC 608 mW 

N 1150 mW 92 mW/ - C 736 mW 

recommended operating conditions 

MIN 	TYP MAX UNIT 

Supply voltage, Vcc., 5 15 V 

Supply voltage, . —5 —15 V 

High-level input . 	• 	•• ,, VIH 	'. 3) 2 15 V 

Low-level input 	....,,,,,. VIL ‘...—.. %..4... 3) 0.8 V 

Operating free-air temperature, TA 0 70 °C 

NOTE 3: These VIH and Vit ..  specifications apply only for inputs IN1-IN4. For operating levels for ON/OFF, see Figure 2. 

TEXAS AP 
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LT1030 
QUAD LOW-POWER LINE DRIVER 

electrical characteristics over operating free-air temperature range, VCC± = ± 5 V to ± 15 V (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VOM+ 
Maximum positive peak 

output voltage swing 	1' 
lo = -2 mA, TA = 25°C VCC+ - 0 . 3  

VCC +  - 0.1 
V 

Vom_ 
Maximum negative peak 

output voltage swing 
10 = 2 mA, TA = 25°C VCC- + 0 . 9  

VCC_ + 1.4 
V 

11H High-level input current V1 	2 V, TA = 25°C 2 20 pA 

1IL Low-level input current V1 	0.8 V, TA = 25°C 10 20 pA 

II ON/OFF terminal current 
V1= 0 -0.1 -10 

I-1A VI = 5 V 30 65 

10 Output current TA = 25°C 5 12 mA 

102 Off-state output current Vo = ±30 V, TA = 25°C ±2 ±100 pA 

ICC Supply current (all outputs low) V1 	at 2.4 V, 10 = 0 500 1000 pA 

1CC(off) Off-state supply current 
ON/OFF at 0.4 V 10 

pA at 0.1 V 10 150 

operating characteristics, Vcc = ±5 V to ± 15 V, TA = 25°C 

PARAMETER 
	

TEST C 	..11 

SR 	Driver slew rate 	 RL = 3 k0, 	CL - L.; pF 

tAll typical values are at VCC± = ±12 V, TA = 25°C. 

	

TYPt 	MAX 

	

15 	30 

2-39 
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GND 
0 10 	20 	30 	40 	50 	60 

TA - Free-Air Temperature - °C 

FIGURE 1 FIGURE 2 

VCC+ 

VCC+ - 0 .2 

 m & - 0.4 

> VCC- + 1 . 4  
5 

0 
VCC- 

VCC- + 1  
a. 

VCC- 0.8 

E 
10 VCC_ + 0 . 6  

	

I VCC- * 0 .4 	 

> vcc- + 0 . 2  

VCC 	- 
0 

OUTPUT LOW 

VCC± = ±12 V 

TA = 25°C 

±1 	±2 	±3 	±4 	±5 

10 - Output Current - mA 

/NJ 

OUTPUT HIGH 

70 

1.8 

VCC± = ±12 V 

RL=3 k0  

MIN ON VOLTAGE 

MAX OFF VOLTAGE — 
10 < 200 pA 

MAX OFF VOLTAGE 
lo < 20 RA 0.2 

1.6 

O
N

/O
F
F

 T
e

rm
in

a
l V

o
lta

g
e  

-  
V 1.4 

1.2 

0.8 

0.6 

0.4 

10 = 1 mA 
4,1  VCC+ - 0.2 

VCC+ - 0.4 

VCC- + 1.4 

co 

VCC- 1 .2 

 VCC- + 1  

g VCC- 0.8 

15 0 	25 	5 	75 	10 	12.5 

On/Off Terminal Voltage - V 

Vcc+ 

- TA = 25°C 

= ±12 V 

I 

VCC+ 	140 

A 

VCC_ + 0 .6  

10 = 5 mA 

10 	20 	30 	40 	50 	60 	70 

TA - Free-Air Temperature - °C 

120 

100 

C 

T. 80 

0 

2 60 

E 

4'. 40 

LL 

20 
0 

0 

-20 

10 = -1 mA - 

VCC± = ± 12 V 

10= -5 mA 

LT1030 
QUAD LOW-POWER LINE DRIVER 

TYPICAL CHARACTERISTICS 

MAXIMUM PEAK OUTPUT VOLTAGE SWING 
vs 

OUTPUT CURRENT 

ON/OFF TERMINAL VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

MAXIMUM PEAK OUTPUT VOLTAGE SWING 
VS 

FREE-AIR TEMPERATURE 

ON/OFF TERMINAL CURRENT 
VS 

ON/OFF TERMINAL VOLTAGE 

FIGURE 3 FIGURE 4 
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LT1030 
QUAD LOW-POWER LINE DRIVER 

TYPICAL CHARACTERISTICS 

OUTPUT CURRENT LIMIT 	 OFF-STATE OUTPUT CURRENT 
VS 	 VS 

FREE-AIR TEMPERATURE 	 FREE-AIR TEMPERATURE 
30 

VCC± = ±12 V :Voo± = ±12 V 

V0= -25V 

SINKING 
C.) 
0 

— 0.1 
0 

0 
O 

0 SOURCING 

-0.01 	  
0 
	

10 
	

20 	30 	40 	50 	60 	70 	 25 30 35 40 45 50 55 60 65 70 

   

TA — Free-Air Temperature — °C 

       

TA - Free-Air Temperature - °C 

  

       

FIGURE 5 

           

FIGURE 6 
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LT1030 
QUAD LOW-POWER LINE DRIVER 

TYPICAL CHARACTERISTICS 

Vcc+ = ±12 V 

SUPPLY CURRENT 	 SLEW RATE 
VS 	 VS 

FREE-AIR TEMPERATURE 	 FREE-AIR TEMPERATURE 
17 

16 

ALL OUTPUTS LOW 

ALL OUTPUTS HIGH 

VCC± = ±12 V 

RL = 3 ki-2 

CL = 51 pF 

FALLING 

RISING 

	

13 	  
10 	20 	30 	40 	50 	60 	70 	 0 	10 	20 	30 	40 	50 	60 	70 

TA - Free-Alr Temperature - °C 	 TA - Free-Air Temperature - °C 

FIGURE 9 	 FIGURE 10 

TYPICAL APPLICATION DATA 

forward biasing the substrate 

As with other bipolar integrated circuits, forward biasing the substrate diode can cause problems. The LT1030 
will draw high current from VCC +  to ground if the VCC_ terminal is open-circuited or pulled above ground. 
If this is possible, connecting a diode from VCC_ to ground will prevent the high-current state. Any low-cost 
diode can be used (see Figure 11). 

LT1030 

1 	14 

7 	8 

FIGURE 11. CONNECTING A DIODE 
FROM VCC_ TO GROUND 

1N4001 
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(21 
VS + 

(6) 
Vs - 

(14) 
T1OUT 

 

T2OUT 

1131 
R1IN 

181 R2IN 

171 

MAX232 
DUAL EIA-232 DRIVERIRECEIVER 

D3120, FEBRUARY 1989- REVISED JUNE 1989 

• Operates with Single 5-V Power Supply 

• LinBiCMOS' Process Technology 

• Designed to be Interchangeable with Maxim 
MAX232 

• Applications 
- EIA-232 Interface 
- Battery-Powered Systems 
- Terminals 
- Modems 
- Computers 

description 

The MAX232 is a dual driver/receiver that 
includes a capacitive voltage generator to supply 

EIA-232 voltage levels from a single 5-V supply. 
Each receiver converts EIA-232 inputs to 5-V 

TTL/CMOS levels. These receivers have a typical 
threshold of 1.3 V and a typical hysteresis 

of 0.5 V, and can accept ±30-V inputs. Each 

driver converts TTL/CMOS input levels into 
EIA-232 levels. The driver, receiver, and voltage-

generator functions are available as cells in the 

Texas Instruments LinASICTM library. 

D OR N PACKAGE 

(TOP VIEW) 

VCC 
GND 
T1 OUT 
R1IN 

R1OUT 
T1 IN 
T2IN 
R2OUT 

logic symbol'.  

vcc 
1161 

VCC 
c1+ 

2Vcc - 1.5 V 
Cl - 

C2+ 
- 2Vcc +1.5 V 

C2 

I> 

I> 

_CI 

0V 	_IT 

115) 

GND 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

C1+ 
• Two Drivers and Two Receivers 	 Vs 

• ± 30-V Input Levels 	 C I 

C2 
• Low Supply Current . . . 8 mA Typ 	 C2 - 

• Meets ANSI/EIA-232-D-1986 Specifications 	 VS - 

(Revision of EIA Standard RS-232-C) 	 T2OUT 
R2IN 

16 

15 

4 

13 

12 

11 

10 

9 

c1+ 
11) 	x 

Cl - 
131 x 

C2+ 14) 
X 

151 
C2- 

T1IN (11)  

110) 
T2IN 

R1OUT 1121 

R2OUT 
191 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Input supply voltage, VCC (see Note 1) 	  -0.3 V to 6 V 

Positive output supply voltage, Vs + 	  VCC -0.3 V to 15 V 
Negative output supply voltage, VS - 	  0.3 V to -15 V 
Input voltage range: Driver 	  -0.3 V to VCC + 0.3 V 

Receiver 	  ± 30 V 

Output voltage range: T1OUT, T2OUT 	  VS_ - 0.3 V to Vs + + 0.3 V 
R1OUT, R2OUT 	  -0.3 V to VCC + 0.3 V 

Short-circuit duration: VS + 	  30 s 

Vs 	  30 s 
T1OUT, T2OUT 	  unlimited 

Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  -65°C to 150°C 

Lead temperature 1,6 mm 11/16 inch) from case for 10 seconds 	  260°C  

NOTE 1: All voltage values are with respect to network ground terminal. 

LinASIC and LinBiCMOS are trademarks of Texas Instruments Incorporated. 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Tar=5 Instruments 
standard warranty. Production 	• sing does not 
necessarily include testing of 	„nameters. 
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MAX232 
DUAL EIA•232 DRIVERIRECEIVER 

recommended operating conditions 

MIN NOM MAN. UNIT 

Supply voltage, VCC 4.5 5 ..,.., V 

High-level input voltage, VIN (T1IN, T2IN) 2 V 

Low-level input voltage, VII, (T1 IN, T2IN) 0.8 V 

Receiver input voltage, R1IN, R2IN ±30 V 

Operating free -air temperature, TA 0 70 °C 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
range (unless otherwise noted) 

PARAMATER TEST CONDITIONS vin TYPt MA • I 38 I 

V VOH High-level output voltage 
T1 OUT, T2OUT RL = 3 kfl to GND 0 7 

R1OUT, R2OUT loH = —1 mA 3.5 

VOL Low-level output voltaget 
T1 OUT, - . RL = 3 kf2 to GND —7 —5 

V 
R10UT, 	.' 10L = 3.2 mA 0.4 

VT +  
Receiver positive-going input 

threshold voltage 
R1IN, R2IN VCC = 5 V, TA = 25°C 1.7 2.4 V 

VT—  

Receiver negative-going input 

threshold voltage 
R1IN, R2IN VCC = 5 V. TA = 25°C 0.8 1.2 V 

Vhys  Input hysteresis R1IN, R2IN VCC = 5  V 0.2 0.5 1 kit 

ri Receiver input resistance ". 	32IN VCC = 5 V, TA = 25°C 3 5 7 kit 

ro Output resistance ' 	., T2OUT VS+ = VS_ = 0, Vo = ±2 V 300 fl 

105 Short-circuit output current T1OUT, T2OUT VCC = 5.5 V, Vo = 0 ±10 mA 

lis Short-circuit input current T1 IN, T2IN VI = 0 . ILA 

ICC Supply current VCC = 5.5 V, All outputs open, 

TA = 25°C 
8 10 mA 

t All typical values are at VCC = 5 V, TA = 25°C. 
tThe algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic 

voltage levels only. 
6 Not more than one output should be shorted at a time. 

switching characteristics, VCC = 5 V, TA = 25°C 

PARAML I ER I I. CT (..*.r,n Kr" MIN 	TYP MAX UNIT 

tPLHIR) 
Receiv.1 p,,., 	Cation delay time, 

low-to-high-level output 
See Figure 2 500 ns 

tPHL(R) 
Receiver propagation delay time, 

high-to-low-level output 
See Figure 2 500 ns 

SR Driver slew rate RL = 3 kf2 to 7 kit See Figure 3 30 Vitts 

SRItr) 
Driver transition region 

slew rate 
See Figure 4 3 V/p.s 

Trms 401  
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C1+ 
VCC 

Cl 
2Vec —1.5 V 

2Vcc +1.5 V C2+ 

C2 

D 

D 

IT 

0V 

1  _L_ 
1µF 

12) 	— 
x 	 ►  +8.5 V 

161 
1111. —8.5 V 

1 AF 

1141 
EIA-232 OUTPUT 

171 
EIA 232 OUTPUT 

(13) 
4 	 EIA-232 INPUT 

181 
• EIA 232 INPUT 

FROM 
CMOS OR 

TTL 
	

( 10) 

112) 
• 

TO CMOS 
OR TTL, (9) 

MAX232 
DUAL EIA-232 DRIVERIRECEIVER 

TYPICAL APPLICATION DATA 

+5 V 

1161 

115) 

GND 

FIGURE 1. TYPICAL OPERATING CIRCUIT 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

- -10 ns —110l 0- 	__1„i 14-,10 ns 

II 	 II 
i 
i  90% 	90°N 	 3 V 

 dr 
INPUT 	 4105  ti:Hi 50% 5° %1 10%  

0 V 
4-500 ns —01 

FI 
tPHL —44-0 	

4-11— ,PL 
 
I 

OUTPUT 

WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Z out = 50 0, Duty Cycle _50%. 

B. CL includes probe and jig capacitance. 
C. All diodes are 1N3064 or equivalent. 

FIGURE 2. RECEIVER TEST CIRCUIT AND WAVEFORMS FOR tpHL AND tpul MEASUREMENT 

TEXAS 
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VOH 

1.5 V 	1.5 V 
VOL 



1  CL - 10 pF 

T (SEE NOTE 81 

T1OUT 

OR 

T2OUT 
EIA-232 

OUTPUT 

TEST CIRCUIT 

PULSE 
GENERATOR 
(SEE NOTE Al 

EIA-232 
OUTPUT 

MAX232 
DUAL EIA-232 DRIVERIRECEIVER 

PARAMETER MEASUREMENT INFORMATION 

T1IN 

OR 
PULSE 	 T2IN 

GENERATOR 

ISEE NOTE AI 

10 ns-01 14- 	-41 14- 10 ns 

I 	I 	 I 	I 
3 V 

INPUT 	 I 
10% 1 5" 90% 

90% 	I 
5" 1 . 10% 

0 V 
0---5 p5 	III 

 tPHL-f 	
01 	tPLH 

4-11.1  
1 	 I 

90% 	 90% 	VON 
OUTPUT I 

i  _10% 	10% 	, 

 

I I 	 VOL I 	I 
-01 14- fTLFI VEHL --III4 14- 

SR 
0.8 (VON - VOL1 or 0.8 (VOL  - VOHI 

tTLH 	 tTHL 

WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Z out = 50 II, Duty Cycle s50%. 
B. CL includes probe and jig capacitance. 

FIGURE 3. DRIVER TEST CIRCUIT AND WAVEFORMS FOR tpHL AND tpLH MEASUREMENT (5-Rs INPUT) 

TEST CIRCUIT 

.10 ns -1/01 14- 	HO 4— -10 ns 

I 	  ' 
90 	90% 

I 
INPUT 710%  

	

I 1 4 6 V 	1.5 1V\_, 10%  

t4- 20 pS -1111 

—14 tTHL --11 4— 	 4-- tTLH 

3V 

	

I  I 	 , 7-1 3 V 
	  VON 

1  
OUTPUT 

-3 V ,y 
3 V  	 VOL 

6V 
SR 

tTHL or tTLH 

WAVEFORMS 

NOTE A: The pulse generator has the following characteristics: ZOUT = 50 0, Duty Cycle 5_50% 

FIGURE 4. TEST CIRCUIT AND WAVEFORMS FOR tTHL AND tTLH  MEASUREMENT (20-ps INPUT) 

Ito 
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D, J, OR N PACKAGE 

(TOP VIEW) 

1B 

1A 

1Y 

EN 

2Y 

2A 

2B 

GND 

VCC 

4B 

4A 

4Y 

VCC — 
3Y 

3A 

3B 

FUNCTION TABLE 

DIFFERENTIAL INPUTS 

A-8 

ENABLE 

EN 

OUTPUT 

Y 

VD L- 25 mV 

—25 mV < VID < 25 mV 

VID < 25 mV 

X 

J
 

N
 

H = high level, L = low level, ? = indeterminate, 

Z = impedance loft) 

MC3450 MC3452 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

lib r 11014 DATA documents contain information 
t.....a: .a of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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1A 

18 

2A 

2B 

3A 

3B 

4A 

4B 

1A 

18 

2A 

2B 

3A 

3B 

MC3450, MC3452 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

D3006, FEBRUARY 1986—REVISED OCTOBER 1986 

• Four Independent Receivers with Common 
Enable Input 

• High Input Sensitivity . . . 25 mV Max 

• High Input Impedance 

• MC3450 has Three-State Outputs 

• MC3452 has Open-Collector Outputs 

• Glitch-Free Power-Up/Power-Down 

Operation 

description 

The MC3450 and MC3452 are quadruple 
differential line receivers designed for use in 

balanced and unbalanced digital data 

transmission. The MC3450 and MC3452 are the 
same except that the MC3450 has three-state 
ouputs whereas the MC3452 has open-collector 

outputs, which permit the wire-AND function 
with similar output devices. Three-state and 

open-collector outputs permit connection 

directly to a bus-organized system. 

The MC3450 and MC3452 are designed for 
optimum performance when used with either the 
MC3453 quadruple differential line driver or 

SN75109A, SN75110A, and SN75112 dual 

differential drivers. 

The MC3450 and MC3452 are characterized for 

operation from 0 °C to 70°C. 

logic symbolst 



MC3450, MC3452 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

logic diagram (positive logic) 

schematics of inputs and outputs 

EQUIVALENT OF 

A OR B INPUT 

VCC+ 

EQUIVALENT OF 

ENABLE INPUT 

TYPICAL OF MC3450 

OUTPUT 
TYPICAL 

OUTPUT 

OF MC3452 

OUTPUT 

GND 

j 
INPUT- 

'"■., 

1 k4 

NOM 

VCC+ 

INPUT 

- 

3 k4 

ier 
VCC 

140140 St 

NOM 

OUTPUT 

GND 

a 
200 0 

NOM 
VCC

GND VC C _ 
77 

TEXAS 
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MC3450, MC3452 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc ± (see Note 1) 	  7 V 
Supply voltage, VCC_ 	  —7 V 
Differential input voltage (see Note 2) 	  ±6 V 
Common-mode input voltage (see Note 3) 	  ±5 V 
Enable input voltage 	  5.5 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 4): 

D package 	  950 mW 
J package 	  1025 mW 
N package 	  11 50  mW 

Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  — 65 °C to 150 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 	  260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300°C 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. Common-mode input voltage is the average of the voltages at the A and B inputs. 

4. For operation above 25°C free-air temperature, derate the D package to 608 mW at 70°C at the rate of 7.6 mW/ °C, the 

J package to 656 mW at 70 ° C at the rate of 8.2 mW/ ° C, and the N package to 736 mW at 70°C at the rate of 9.2 mW/°C. 

In the J package, MC3450 and MC3452 chips are glass mounted. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vcc + 4.75 5 5.25 V 

Supply voltage, Vcc _ —4.75 —5 —5.25 V 

High-level enable input voltage, ViFi 2 V 

Low-level enable input voltage, Vii_ 0.8 V 

Low-level output current, 101_ — 16 mA 

Differential input voltage, Vic, (see Note 5) —5t 5 V 

Common-mode input voltage, Vic (see Note 51 _ 3 t 3 V 

Input voltage range, any differential input to ground —5t 3 V 

Operating free-air temperature, TA 0 70 °C 

I.  The algebraic convention, in which the less positive (more negative) limit is designated minimum, is used in this data sheet for common-

mode input voltage. 

NOTE 5: The recommended combinations of input voltages fall within the shaded area of Figure 1. 

RECOMMENDED COMBINATIONS OF INPUT VOLTAGES 

3 

2 

5 	1 
2 

2 2 

-4 -3 -2 -1 	0 
	

2 

Input B to Ground Voltage—V 

FIGURE 1 
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MC3450, MC3452 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

electrical characteristics over recommended operating free-air temperature range, VCC ± = ± 5.25 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS 
M. 	•4•.. 

UNIT 
MIN I T P: MAX MIN 	I TP• 

— 
MAX 

1 1H 
High-level 

input current 

A inputs VID = —2 V 30 75 30 75 
AA 

 B inputs VID = —2 V 30 75 30 75 

m VIH = 2.4 V 40 40 irA 

VIH = 5.25 V 1 1 mA 

IR_ 
Low-level 

input current 

A inputs VID = 2 V —10 —10 
µA 

B inputs VD = 2 V —10 —10 
.E. 171  

VIL = 0.4 V —1.6 —1.6 mA 

VOH 
High-level ou put 

voltage 

VCC± = ±4.75 V, VID = 25 mV, 

EN at 0.8 V, 	loH = —400 ttA, 

VIC = —3 V to 3 V 

2.4 V 

1 0H 
 High-level output 

current 
VCC± = t 4.75 V, VOH = 5.25 V 250 AA 

VOL 
Low-level output 

voltage 

VCC± = ±4.75 V. VID = —25 mV, 

EN at 2 V, 	 1 0L = 16 mA, 

VIC = —3 V to 3 V 

0.5 0.5 V 

102 
High-impedance-state 

output current 

yo = 2.4 V 40 
µA 

Vo = 0.4 V —40 

105 
Short-circuit 

output currer0 

VID = 25 mV, 	Vo = 0, 

EN at 0.8 V 
—18 —70 mA 

CCH+ 
Supply current from 

VCC +• outputs high 
60 60 mA 

1CCH— 
Supply current from 

VCC —• outputs high 
—30 —30 mA 

t All typical values are at VCC + = 5 V, VCC _ — —5 V, TA = 25°C. 
t Not more one output should be shorted at a time. 

switching characteristics, VCC + = ± 5 V, TA = 25 °C 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS 

MC3450 
UNIT 

MIN 	TYPI 	MAX 
— 

MIN 	i T P . 	MAX 

tPLH A and B Y 
CL = 50 pF, See Figure 2 17 	25 

ns 
CL = 15 pF, See Figure 2 19 	25 

tPHL A and B Y 
CL = 50 pF, See Figure 2 17 	25 

ns 
CL = 15 pF, See Figure 2 19 	25 

tpZH EN 1' 
CL = 50 pF, See Figure 2 

21 
EIS 

tPZL EN Y 27 

tPHZ EN Y 
CL = 15 pF, See Figure 3 

18 
ns 

tpLZ EN Y 29 

tPLH EN Y CL = 15 pF, See Figure 4 25 nu 

tpHL EN y CL = 15 pF, See Figure 4 25 EIS 

t All typical values are at Vcc + = 5 V, VCC_ = —5 V, TA = 25°C. 
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MC3450, MC3452 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

OUTPUT 5 V 	 5 V 

390 0 I 

FOR 

MC34 52 

FOR 
MC3450 

(SEE NOTE CI 

TEST CIRCUIT 

— 200 mV 

	

INPUT 
	

100 mV 	 T00 mV 

I 	 I 0v 

tPL H —44-41 	tPH L 

	  I — 	— V0Fr 

	

OUTPUT 
	

1 5 V 	 1 5 V 

VOL 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%, t r  < 6 ns, 

tf 	6 ns. 

B. CL Includes probe and jig capacitance. 

C. All diodes are 1N916 or equivalent. 
VOLTAGE WAVEFORMS 

FIGURE 2. PROPAGATION DELAY TIMES 

TEXAS 
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GENERATOR 

(SEE NOTE A) 

tPHZ 
 tPLZ 

OUTPUT 

OUTPUT 	 1.5 V 	 OUTPUT 	 1.5 V 

ENABLE 

ENABLE 

0 V 

tpHZ 	
14— 

tPZH 41-0 

\ 5 V ENABLE 	\\1 .5 V 

	  0V 

/1.5V 

VOH — 0.5 V 

VOH 

3V 

0 V 

3 V 

=1 5 V 

VON 

OUTPUT 

ENABLE 

1 PZL —44-11 

tpLz -14-01 

VOL + 0 5  V 

VOL 

3 V 

0 V 

5 V 

VOL 

3V 

0 V 

=1.5 V 

MC3450, MC3452 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

TEST CIRCUIT 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%, tr  s 6 ns, 

t.f 	6 ns. 

B. CL includes probe and jig capacitance. 

C. All diodes are 1N916 or equivalent 

FIGURE 3. MC3450 ENABLE AND DISABLE TIMES 

TEXAS A°  
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5V 

TEST CIRCUIT 

3V 

ENABLE 

I 	 I 	 0 V 
I 	 I 

	

tPLH —14-11.4 	tPHL-4—►4 

	

I 	 I 

	

I 	  —I 	 VOH 

OUTPUT 

OUTPUT 
	

1 5 V 	 1 5 V 

VOL 

MC3450, MC3452 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 	1 MHz, duty cycle = 50%, t r  5 6 ns, 

tf 5 6 ns. 

B. CL includes probe and jig capacitance. 

FIGURE 4. MC3452 PROPAGATION DELAY TIMES FROM ENABLE 
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VCC + 
4A 

4Y 

4Z 

3Z 

3Y 

3A 

VCC - 

16 

15 

14 

13 

12 

11 

10 

9 

FUNCTION TABLE 

LOGIC 

INPUT 

ENABLE 

INPUT 

OUTPUT 

CURRENT 

Z 	Y 

H 

I
 
I
_
 - ,  

- ,  

ON 	OFF 

L OFF 	ON 

H OFF 	OFF 

L OFF 	OFF 

L = low logic level 

H = high logic level 

logic symbol t 

16) 
ENABLE EN 

121 
1Y 

1Z 

2Y 

2Z 

3Y 

3Z 

4Y 

4Z 

1A 
11/  

2A 
171  

110) 
3A 

• (4)  

112)  

(111 

13)  

15) 

(141 

113)  4A 
1151  

This symbol is in accord nce with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

MC3453 
QUADRUPLE LINE DRIVER WITH COMMON ENABLE 

D3000, FEBRUARY 1986—REVISED JULY 1990 

• Similar to a Dual Version of SN75110A Line 
	

D, J, OR N 

Driver 
	 DUAL-IN-LINE PACKAGE 

(TOP VIEW) 
• Improved Stability Over Supply Voltage and 

Temperature Ranges 	 1A 
1Y 

Constant-Current Outputs 	 1Z 

• High Output Impedance 	 2Z 

2Y 
• High Common -Mode Output Voltage Range 

ENABLE 
(-3 V to 10 V) 	 2A 

• Glitch-Free Power-Up/Power-Down 	 GND 

Operation 

• TTL Input Compatibility 

• Common Enable Circuit 

• Designed to be Interchangeable with 

Motorola MC3453 

description 

The MC3453 features four line drivers with a 

common enable input. When the enable input is 
high, a constant output current is switched 

between each pair of output terminals in 
response to the logic level at that channel's 

input. When the enable is low, all channel 

outputs are nonconductive (transistors biased to 
cutoff). This minimizes loading in party-line 

systems where a large number of drivers share 
the same line. 

The driver outputs have a common-mode voltage 
range of — 3 volts to 10 volts, allowing common-
mode voltages on the line without affecting 

driver performance. 

All outputs should be maintained within the 

recommended common-mode output voltage 
range to ensure that the channels do not interact 

with each other. To minimize power dissipation, 

all unused outputs should be grounded. 

All inputs are diode clamped and are designed 
to satisfy TTL-system requirements. The inputs 
are tested at 2 volts for high-logic-level input 
conditions and 0.8 volt for low-logic-level input 

conditions. These tests guarantee 400 millivolts 

of noise margin when interfaced with Series 

54/74 TTL. 

The MC3453 is characterized for operation from 

0°C to 70°C. 

I 1 1 0N 	locuments contain information 
... of . h :ion date. Products conform to 

ti.e terms of Texas Instruments 
warranty. Production processing does not 

necessarily include testing of all parameters. 
TEXAS 
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> (5)  
2Y 

(4)  
2Z 

MC3453 
QUADRUPLE LINE DRIVER WITH COMMON ENABLE 

logic diagram (positive logic) 

ENABLE 
 (6)  

11) 
1A 	 

(7) 
2A 	 

(10) 
3A 	 

4A 
(15)  

schematics of inputs and outputs 

$3 	

114)  
4Y 

(13)  
4Z 
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, 
(11) 

112) 
3Z > 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

vcc+ 

INPUT 

VCC - 

GND 

OUTPUT 

OUTPUT 

VCC - 



MC3453 
QUADRUPLE LINE DRIVER WITH COMMON ENABLE 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC+ (see Note 1) 	  7 V 

	

Supply voltage, VCC   -7 V 

Input voltage (any input) 	  5.5 V 

Output voltage range (any output) 	  -5 V to 12 V 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

D package 	  950 mW 

J package 	  1025 mW 

N package 	  1150 mW 

Operating free-air temperature range 	  0°C to 70°C 

Storage temperature range 	  -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, N package 	  260°C 

Lead temperature 1,6 mm 11/16 inch) from case for 60 seconds: J package 	  300 °C 

NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, derate the D package to 608 mW at 70°C at the rate of 7.6 mW/ °C, derate 

the J package to 656 mW at 70 °C at the rate of 8.2 mW/°C, and the N package to 736 mW at 70 °C at the rate of 9.2 

mW/°C. In the J package the MC3453 is glass mounted. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC+ 4.75 5 5.25 V 

Supply voltage, VCC_ -4.75 -5 -5.25 V 

High-level input voltage, VIH 2 5.5 V 

Low-level input voltage, Vg_ 0 0.8 V 

Common-mode output voltage range 
VOCR+ V 

 
0 10 

VOCR- 0 -3 V 

Operating free-air temperature, TA 0 70 °C 

electrical characteristics over recommended operating free-air temperature range, VCC+ = 5.25 V, 
VCC - = - 5.25 V (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPI MAX UNIT 

VII( Input clamp voltage II = -12 mA -0.9 -1.5 V 

10(on) On-state output current 
= 5.25 V. 	VCC- VCC+ 	 = -5.25 V 11 15 

mA 
VCC+ = 4.75 V, 	Vcc _ = - 4.75 V 6.5 11 

I0Ioff) Off-state output current VCC+ = 4.75 V, 	Vco_ = -4.75 V, Vo = 10 V 100 /.,,A 

'IN High-level input current 
Vi = 2.4 V 40 AA 

Vi = 5.25 V 1 mA 

'IL Low-level input current Vi = 0.4 V -1.6 mA 

ICC + Supply current from VCC +  A inputs at 0.4 V 
Enable at 2 V 33 50 

mA 
Enable at 0.4 V 33 50 

ICC- Supply current from Vcc_ A inputs at 0.4 V 
Enable at 2 V -68 -90 

mA 
Enable at 0.4 V -31 -40 

typical values are at VCC +  = 5 V, Voc _ = -5 V, and TA = 25°C. 

TEXAS 
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A INPUT 

14_ tw2_01 

3 V 

ENABLE 

tPLH 

OUTPUT 

on 

	  off 

OUTPUT Z 

tPHL-4-04 

50% 	50% 

14—I4— tPLH 

50% 

D V 

14-101—  tPHL 

I\I  50% 	

off 

50% 

on 

14—  tw1-101 

MC3453 
QUADRUPLE LINE DRIVER WITH COMMON ENABLE 

switching characteristics, Vcc + = 5 V, Vcc— = — 5 V, RL = 50 S2, CL = 40 pF, TA = 25°C 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST 

CONDITIONS 
MIN 	TYP 	MAX UNIT 

tpLH 	Propagation delay time, low-to-high-level output A se or Z 

See Figure 1 

9 	15 ns 

tpryL 	Propagation delay time, high-to-low-level output A Y or Z 7 	15 ns 

tpLH 	Propagation delay time, low-to-high-level output Enable Y or Z 14 	25 ns 

tpHL 	Propagation delay time, high-to-low-level output Enable Y or Z 15 	25 ns 

PARAMETER MEASUREMENT INFORMATION 

A INPUT 

PULSE 
GENERATOR 

:r1 
50 

PULSE 
GENERATOR 

#2 
50  

RL — 50 II 

RL — 50 fl 

T CL 

	 OUTPUT Y 

40 pF 

	  OUTPUT Z 

CL — 40 pF 

ENABLE 

TEST CIRCUIT 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generators have the following characteristics: Zo = 50 ft, t r  = tf = 10 ± 5 ns, 	= 200 ns, PRR 	1 MHz, 
tw2 = 1 	PRR 5  500 kHz. 

B. CL includes probe and jig capacitance. 

FIGURE 1. PROPAGATION DELAY TIMES 

TEXAS 
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D, J OR N PACKAGE 

(TOP VIEW) 

1B 
1A 
1Y 

1,2EN 
2Y 
2A 
2B 

GND 

VCC 
48 
4A 
4Y 
3,4EN 
3Y 
3A 
3B 

FUNCTION TABLE (EACH RECEIVER) 

DIFFERENTIAL INPUTS OUTPUT 
ENABLE 

A-B Y 

VID .?.. 0.2V H H 

— 0.2 V < VID < 0.2 V H ? 

VID 	—0.2 V H L 

Irrelevant L Z 

H = high level, L = low level, 2 = high-impedance 

(off), 7  = indeterminate 

logic diagram (positive logic) 

MC3486 
QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT 

D2434, JUNE 1980—REVISED SEPTEMBER 1986 

• Meets EIA Standards RS-422-A and 
RS423-A and Federal Standards 1020 and 
1030 

• 3-State, TTL-Compatible Outputs 

• Fast Transition Times 

• Operates from Single 5-V Supply 

• Designed to be Interchangeable with 
Motorola MC3486 

description 

The MC3486 is a monolithic quadruple 

differential line receiver designed to meet the 

specifications of EIA Standards RS-422-A and 

RS-423-A and Federal Standards 1020 and 

1030. The MC3486 offers four independent 
differential-input line receivers that have TTL-
compatible outputs. The outputs utilize 3-state 

circuitry to provide a high-impedance state at 
any output when the appropriate output enable 

is at a low logic level. 

The MC3486 is designed for optimum 
performance when used with the MC3487 
quadruple differential line driver. It is supplied in 

a 16-pin package and operates from a single 5-V 

supply. 

The MC3486 is characterized for operation from 
0 °C to 70 °C. 

logic symbol t 

1.2EN 141 	EN 

(21 

It) 	r, 
	 57 

(6) 

171 	h...„ 

3,4EN 112) 	LEIN 

3 , (10) 

38 (91 	 

4A 1141 	 
48 (15) 

	

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

1A 

1B 

2A 

2B 

(31  1Y 

(5)  2Y 

(13) 4Y 

PRODUCTION PA". moments contain information 
current as of 	••.on data. Products conform to 
specifications 	terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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MC3486 
QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 
EXCEPT OUTPUT ENABLE 

VCC 

EQUIVALENT OF OUTPUT ENABLE TYPICAL OF ALL OUTPUTS 

16 8 1,12 

NOM 
INPUT 

960 !1 

NOV 

85 	 VCC It 
NOM VCC 

OUTPUT 

8.3 162 

NOM 

4.9 k4 
NOM Lio 

960 

NOV 

ENABLE 

.. 
O OUTPUT 

pa  
.  

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  8 V 
Input voltage, A or B inputs 	  ± 15 V 
Differential input voltage (see Note 2) 	  ±25 V 
Enable input voltage 	  8 V 
Low-level output current 	  50 mA 
Continuous total power dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 	  260 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300 °C 

NOTES: 1. All voltage values, except differential-input voltage, are with respect to network ground terminal. 

2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

DISSIPATION RATING TABLE 

PACKAGE 
	TA 25 ° C 	DERATING FACTOR 	TA — 70°C 

POWER RATING ABOVE TA — 25°C POWER RATING 

	

950 mW 
	

7.6 mW/°C 
	

608 mW 

	

1025 mW 
	

8.2 mW/ ° C 
	

656 mW 

N 
	

1150 mW 
	

9.2 mW/°C 
	

736 mW 

recommended operating conditions 

MIN NOM MAX UNIT 
Supply voltage, VCC 4.75 5 5.25 V 

non-mode input voltage, Vic 
_ 

t 7 V 

'ential input voltage, VID t6 V 
High-level enable input voltage, VIH 2 V 
Low-level enable input voltage, VD ., 0.8 V 
Operating free-air temperature, TA 0 70 °C 

TEXAS 
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IViC3486 
QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT 

electrical characteristics over recommended ranges of common-mode input voltage, supply voltage, 
and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 	 MAX UNIT 

VTH 	Differential-input high-threshold voltage Vo = 2.7 V, 	10 = —0.4 mA 0.2 V 

VTL 	Differential-input low-threshold voltage Vo = 0.5 V, 	10 = 8 mA — 0.2 t V 

VIK 	Enable-input clamp voltage II = — 10 mA — 1.5 V 

VOH 	High-level output voltage 
V10 = 0.4 V, 	10 = —0.4 mA, 

See Note 3 and Figure 1 
2.7 V 

VOL 	Low-level output voltage 
VID = —0.4 V, 	10 = 8 mA, 

See Note 3 and Figure 1 
0.5 V 

102 	High-impedance-state output current 
VIL = 0.8 V, 	VIE) = —3 V, Vo = 2.7 V 40 

IA 
VII_ = 0.8 V, 	VII) = 3 V, 	Vo = 0.5 V —40 

lig 	Differential-input bias current 
VCC = 0 V or 5.25 V, 

Other inputs at 0 V 

V1 = —10 V —3.25 

mA 
V1 = —3 V —1.5 

V1 = 3 V 1.5 

Vi = 10 V 3.25 

11H 	High-level enable input current 
V1 = 5.25 V 100 

IA 
VI = 2.7 V 20 

I1L 	Low-level enable input current V1 = 0.5 V —100 pA 

IOS 	Short-circuit output current V10 = 3  V, 	V0 = 0, 	See Note 4 —15 	 —100 mA 

ICC 	Supply current VIL = 0 85 mA 

tThe algebraic convention, in which the least positive (most negative) limit is designated as minimum, is used in this data sheet for threshold 

voltages only. 

NOTES: 3. Refer to EIA Standards RS-422-A and RS-423-A for exact conditions. 

4. Only one output at a time should be shorted. 

switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tPHL Propagation delay time, high-to-low-level output 
CL = 15 pF, See Figure 2 

28 35 ns 

tpLH Propagation delay time, low-to-high-level output 27 30 ns 

tpzH Output enable time to high level 

CL = 15 pF, See Figure 3 

13 30 ns 

tPZL Output enable time to low level 20 30 ns 

tpHz Output disable time from high level 26 35 ns 

tpLz Output disable time from low level 27 35 ns 
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{ 

IOL 
1+1 

VOL 

VOH 

GENERATOR 
(See Note AI 

OUTPUT 
51 fl 

CL = 15 pF 

(See Note BI 

1.5 V 

2V 

TEST CIRCUIT 

MC3486 
QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 1. Vow VOL 

INPUT 

1.5 V 

3 V 

1.5 V 

I 	 I 	0V 

—44 f PLH rel-- 	—API tPHL141--  

	

  	-Voli 
I 

1.3 V 	 1.3 V 

VOLTAGE WAVEFORMS 

VOL 

FIGURE 2. PROPAGATION DELAY TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%, t r 	6 ns, 
tf 	6 ns. 

B. CL includes probe and stray capacitance. 
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GENERATOR 
(See Note A) 

SW1 

OUTPUT 
SW2 

TEST CIRCUIT 

CL — 15 pF 
(See Note RI 

3 V 

SW1 TO 1.5 V 
SW2 CLOSED 

SW3 CLOSED 

OUTPUT 
0 

1.3 V 

3V 

SW1 TO —1.5 V 
SW2 CLOSED 

SW3 CLOSED 

OUTPUT 

3 V 

INPUT 

tPZH 3 V 

tPZL —111.1 14—  

4.5 V 

—1-0 V 

— — —1.5 V 

SW1 TO —1.5 V 
SW2 CLOSED 
SW3 OPEN 

— — 1.5 V 

VO L 

OUTPUT 

INPUT 

3 V 

SW1 TO 1.5 V 	INPUT 

—1 . 5  V SW2 OPEN 
SW3 CLOSED 

0 V 

IPZH —*I 141— 

MC3486 
QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT 

PARAMETER MEASUREMENT INFORMATION 

tPZL 

VOLTAGE WAVEFORMS 

FIGURE 3. ENABLE AND DISABLE TIMES 

NOTES: A . The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%, t r 	6 ns, 

6 ns. 

B. CL includes probe and stray capacitance. 

C. All diodes are 1N916 or equivalent. 
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D, J, OR N PACKAGE 

(TOP VIEW) 

1A 

1Y 

1Z 

1,2EN 

2Z 

2Y 

2A 

GND 

VCC 

4A 

4Y 

4Z 

3,4EN 

3Z 

3Y 

3A 

logic symbol 

1,2EN 

1A 

2A 

3,4EN 

3A 

4A 

t 

141  

(2) 	tY 

E 

(11  
0 (31 	1Z 

(7) 
(6) 2Y 

(5) 	2Z 

(12) 
 

(10) 	3y  

(91  111) 	
3Z 

(151  

114) 4y  

(13) 	4Z 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

logic diagram (positive logic) 

1Y 

1Z 

2Y 

2Z 

MC3487 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

WITH 3-STATE OUTPUTS 
D2578, MAY 1980—REVISED SEPTEMBER 1986 

• Meets EIA Standard RS-422-A and Federal 

Standard 1020 

• 3-State, TTL-Compatible Outputs 

• Fast Transition Times 

• High-Impedance Inputs 

• Single 5-V Supply 

• Power-Up and Power-Down Protection 

• Designed to Be Interchangeable with 

Motorola MC3487 

description 

The MC3487 offers four independent differential line drivers designed to meet the specifications of EIA 
Standard RS-422-A and Federal Standard 1020. Each driver has a TTL-compatible input buffered to reduce 

current and minimize loading. 

The driver outputs utilize 3-state circuitry to provide high-impedance states at any pair of differential outputs 
when the appropriate output enable is at a low logic level. Internal circuitry is provided to ensure a high-

impedance state at the differential outputs during power-up and power-down transition times, provided 

the output enable is low. The outputs are capable of source or sink currents of 48 mA. 

The MC3487 is designed for optimum performance when used with the MC3486 quadruple line receiver. 

It is supplied in a 16-pin dual-in-line package and operates from a single 5-V supply. 

The MC3487 is characterized for operation from 0 °C to 70 °C. 

Plum( () IIATA documents contain information 
_ r uhlication date. Products conform to 

,...).—tions per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

TEXAS 
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N1C3487 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 

FUNCTION TABLE (EACH DRIVER) 

INPUT 
OUTPUT 

ENABLE 

OUTPUTS 

Y 	 Z 

H 

L 

X 

2
 
2
 -...  

H 

L 

High-Impedance 

L 

H 

High-Impedance 

H = TTL high level 	X = irrelevant 
L = TTL low level 

schematics of inputs and outputs 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  8 V 

Input voltage 	  5.5 V 

Continuous total power dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Lead temperature 1,6 mm 11/16 inch) from case for 60 seconds: J package 	  300°C 

Lead temperature 1,6 mm 11/16 inch) from case for 10 seconds: D and N packages 	 260°C 

NOTE 1: All voltage values, except differential output voltage, V00, are with respect to the network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE 
TA 5 25 ° C DERATING FACTOR TA — 70°C 

POWER RATING ABOVE TA — 25°C POWER RATING 

D 950 mW 7.6 mW/°C 608 mW 

J 1025 mW 8 2 mW/°C 656 mW 

N 1150 mW 9.2 mW/°C 736 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vcc 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, Vg_ 0.8 V 

Operating free-air temperature, TA 0 70 ° C 

TEXAS 
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MC3487 
OUDRUPLE DIFFERENTIAL LINE DRIVER 

WITH 3-STATE OUTPUTS 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN MAX UNIT 

VIK Input clamp voltage Ii = —18 mA — 1.5 V 

VOH High-level output voltage VIL = 0.8 V, VIH = 2 V, 1 0H = —20 mA 2.5 V 

VOL Low-level output voltage VIL = 0.8 V, VIH = 2 V, loL = 48 mA 0.5 V 

I VOD1 Differential output voltage RL = 100 0, See Figure 1 2 V 

AIVODI 
Change in magnitude of 

differential output voltage t 
RL = 100 0, See Figure 1 ±0.4 V 

VOC Common-mode output voltage RL = 100 0, See Figure 1 3 V 

Al VOC I 
Change in magnitude of 

common-mode output voltage t 
RL = 100 0, See Figure 1 ±0.4 V 

10 Output current with power off VCC = 0 
Vo 	6 V 100 

AA 
V0 = — 0.25 V —100 

1 0Z 
High-impedance-state 

output current 

Output enables 

at 0.8 V 

Vo = 2.7 V 100 

Vo = 0.5 V 	. — 100 

li 
Input current at maximum 

input voltage 
V1 = 5.5 V 100 pA 

IIH High-level input current Vi = 2.7 V 50 AA 

IlL Low-level input current Vi = 0.5 V —400 pA 

105 Short-circuit output curren0 V1 = 2 V —40 —140 mA 

icc Supply current (all drivers) 
Outputs disabled 105 

mA 
Outputs enabled, No load 85 

I A I VOD and 3IVOCI are the changes in magnitude of Voo and VOC, respectively, that occur when the input is changed from a high 

level to a low level. 

t In EIA Standard RS-422-A, VOC, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos• 

Only one output at a time should be shorted and duration of the short-circuit should not exceed one second. 

switching characteristics over recommended range of operating free-air temperature, VCC = 5 V 

PARAMETER TEST CONDITION MIN 	 MAX UNIT 

tPLH Propagation delay time, low-to-high-level output 

CL = 15 pF, See Figure 2 

20 ns 

tpHL Propagation delay time, high-to-low-level output 20 ns 

- 	.•. 6 ns 

tTD • 	ential-output transition time CL = 15 pF, See Figure 3 20 ns 

tpzH Output enable time to high level 

CL = 50 pF, See Figure 4 

30 ns 

tpZL Output enable time to low level 30 ns 

tpHz Output disable time from high level 25 ns 

tPLZ Output disable time from low level 30 ns 

PARAMETER MEASUREMENT INFORMATION 

50 St 

50 St 	VOC  

FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 
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TEST CIRCUIT VOLTAGE WAVEFORM 

PARAMETER MEASUREMENT INFORMATION 

11.5 V INPUT 

Ise•tPLH'..1 

V OUTPUT 
1.5 V 1. V 

I 	I 

I Skew 4441 	I Skew toi 

lo— IPLH -01 

Z OUTPUT 

- 3 V 

VOL 

VOH 

1.5 V\- 

	 0V 
1,..1—tpHL 

Vold 

VOL 

GENERATOR 
(See Note Al 

OUTPUT 
GENERATOR 
(See Note A) 

CL = 15 pF 

(See Note B) 

R L -- 
100 II 

5V 

SVV1ci 200 

0 or 3V 

C = 50 pF 
(See Note B) 

50 11 

OUTPUT 

SW3 

(See Note Cl 

/8W2 

	 3V 

71.5 V 

°rPZL 'Ol  14-  

I 	
1.5 V SW1 closed 

SW2 open 

VOL 
tPZH 

VOH 
/1.5 V SW1 open 

SW2 closed 

VOLTAGE WAVEFORMS 

OUTPUT 
ENABLE 1.5 V 

INPUT 
tPHZ-61 

1 
OUTPUT 	

0.5 
V 

tpLz 

OUTPUT 

3V 

0V 

VOH 
SW1 closed 
SW2 closed 
, 1.5 V 

,R V 
I dosed 

V.. dosed 

C OL 

OUTPUT 

ENABLE 
INPUT 

OUTPUT 

OUTPUT 

MC3487 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 

FIGURE 2. PROPAGATION DELAY TIMES 

3V 
INPUT / 

\-- 0 V 

tTD — ► 1 1.1— —I" .4—  'TO 
I 	I 	 i 	I 
/ 90% 4 \1._  

OUTPUT 	I 	 1 
10% 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

FIGURE 3. DIFFERENTIAL-OUTPUT TRANSITION TIMES 

TEST CIRCUIT 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: t r  < 5 ns, tf < 5 ns, PRR 5 1 MHz, duty 
cycle = 50%, Z. = 50 0. 

B. CL includes probe and stray capacitance. 
C. All diodes are 1N916 or 1N3064. 
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MC3550, MC3552 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

D3171, FEBRUARY 1989 

• Four Independent Receivers with Common 
Enable Input 

• High Input Sensitivity . . . 25 mV Max 

• High Input Impedance 

• MC3550 has Three-State Outputs 

• MC3552 has Open-Collector Outputs 

• Glitch-Free Power-Up/Power-Down 
Operation 

• Military-Temperature-Range Versions of 
MC3450 and MC3452 

description 

The MC3550 and MC3552 are quadruple 
differential line receivers designed for use in 

balanced and unbalanced digital data 

transmission. The two devices are the same 
except that the MC3550 has three-state outputs 

whereas the MC3552 has open-collector 

outputs, which permit the wire-AND function 
with similar output devices. Three-state and 

open-collector outputs permit direct connection 
to a bus-organized system. 

The MC3550 and MC3552 are designed for 

optimum performance when used with either the 
MC3553 quadruple differential line driver or 

SN55109A, SN55110A, and SN55112 dual 

differential drivers. 

The MC3550 and MC3552 are characterized for 

operation over the full military temperature range 
of — 55°C to 125°C. 

J PACKAGE 

(TOP VIEW) 

FK PACKAGE 

(TOP VIEW) 

•ct m 	wZ > 
L., 	L., 1._/ 
3 2 1 20 19 

1Y 4 	 19 4A 

EN 5 	 17 4Y 

NC 6 	 16 NC 

2Y 7 	 15 VCC — 

2A 8 	 14 3y 

9 10 11 12 13 
(—I I-1  

CO 0 U CO < 
N Z Z CO 

NC—No internal connection 

FUNCTION TABLE 

DIFFERENTIAL INPUTS 

A-B 

ENABLE 

EN 

OUTPUT 

Y 

VID a 25 mV 

—25 mV < VID < 25 mV 

VID = 25  mV 
X 

J
 
J
 -I  
I
 

_
J
 N

 

H = high level, L = low level 1 = indeterminate, 
Z = impedance (off) 

1B 

1A 

1Y 

EN 

2Y 

2A 

2B 

GND 

VCC + 
4B 

4A 

4Y 

VCC — 
3Y 

3A 

3B 

PRODUCTION DATA documents • • • 	•• hies 
current as of publication date. I•l• ..• • 	• 	m to 
specifications per the terms 	' •r 	•• l• •ents 
standard warranty. Production 	 not 
necessarily include testing of all parameters. 
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1A 
(3)  1Y 

1B J 

2A 161 
2Y 

2B 
(10) 

3A 1111 
3Y 

3B 

4A (13) 4y  

48 

1A 	 13) 

1 

2A 

2B 

3A 	 (111 

3B 

4A 	 (131 

48 

1Y 

2Y 

3Y 

4Y 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

EN 	(4)  

• 	 

1A 	(2)  

1B 	
(1) 

(6 
2A 	

) 
 

2B 	
171 

3A 110) 

(91 
3B 

	

4A (14) 	 
48 115) 

13) 

(5) 

1Y 

2Y 

3Y 

4Y 

MC3550, MC3552 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

logic symbolst 

MC3550 

 

MC3552 
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MC3550, MC3552 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

schematics of inputs and outputs 

EQUIVALENT OF 
A OR B INPUT 

EQUIVALENT OF 
ENABLE INPUT 

TYPICAL OF MC3550 
OUTPUT 

TYPICAL 

_ — 

OUTPUT 
OF MC3552 

OUTPUT 

GND 

VCC+ j 

INPUT— 

1 	li ❑ 

NOM 

VCC+ 

INPUT 

3k4 
NOM 

il 
VCC 

140 0 
NOM 

OUTPUT 

GND 

gip 

111 "--„, 

200 12 
NOM 

Ili  

VCC - 

GND VCC_ 

A 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC+  (see Note 1) 	  7 V 

Supply voltage, VCC — 	  —7 V 

Differential input voltage (see Note 2) 	  ±6 V 

Common-mode input voltage (see Note 3) 	  ± 5 V 

Enable input voltage 	  5.5 V 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 4) 	 1375 mW 

Operating free-air temperature range 	  —55°C to 125°C 

Storage temperature range 	  —65°C to 150°C 

Case temperature for 60 seconds: FK package 	  260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300 °C 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. Common-mode input voltage is the average of the voltages at the A and B inputs. 

4. For operation above 25°C free-air temperature, derate to 275 mW at 125°C at the rate of 11.0 mW/°C. 
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MC3550, MC3552 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage ,  VCC + 
TA a 25°C 4.5 5 5.5 

V 
TA < 25°C 4.75 5 5.5 

Supply voltage, Vcc _ 
TA a 25°C —4.5 — 5 —5.5 

V 
TA < 25°C —4.75 —5 —5.5 

High-level enable input voltage, VIH 2 V 

Low-level enable input voltage, Vii_ 0.8 V 

Low-level output current, 1,31_ —16 mA 

Differential input voltage, VD (see Note 51 —5 1  5 V 

Common-mode input voltage, Vic (see Note 51 —3 1  3 V 

Input voltage range, any differential input to ground —5 1  3 V 

Operating free-air temperature, TA —55 125 °C 

The algebraic convention, in which the less positive (more negative) limit is designated minimum, is used in this data sheet for common-
mode input voltage. 

NOTE 5: The recommended combinations of input voltages fall within the shaded area of Figure 1. 

RECOMMENDED COMBINATIONS OF INPUT VOLTAGES 

—5 —4 —3 —2 —1 0 	2 3 
Input B to Ground Voltage—V 

FIGURE 1 
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MC3550, MC3552 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

electrical characteristics over recommended operating free-air temperature range, VCC± = MAX 
(unless otherwise noted) 

PARAMETER TEST CONDITIONSt 
MC3550 MC3552 

UNIT 
MIN TYPt MAX MM 	TYP 5  MAX 

IIH 
High-level 

input current 

A inputs VID = -2 V 30 75 30 75 
gA 

B inputs VID = -2 V 30 75 30 75 

—
EN VIH = 2.4 V 40 40 gA 

VIH = VCc +MAX 1 1 mA 

IlL 
Low-level 

input current 

A inputs VID = 2 V -10 -10 
gA 

B inputs VID = 2 V -10 -10 
—
EN VIL = 0.4 V -1.6 -1.6 mA 

VOH 
High-level output 

voltage 

VCC± = MIN, 	VID = 25 mV, 

EN at 0.8 V, 	1 01-1 	= 	–400 itA, 

VIC = 	– 3 V to 3 V 

2.4 V 

IOH 
High-level output 

current 
VCC± = MIN, 	VOH = VCC +MAX 250 gA 

VOL 
Low-level output 

voltage 

VCC± = MIN, 	VID = -25 mV, 

EN at 0 8 V, 	IOL = 16 mA, 

VIC = = 3 V to 3 V 

0.5 0.5 V 

IOZ 
High - impedance -state 

output current 

Vo = 2.4 V 40 
AA 

Vo = 0.4 V -40 

OS 
Short-circuit 

output currents 

VD = 25 mV, 	Vo = 0, 

EN at 0.8 V 
-18 -70 mA 

ICCH+ 
Supply current from 

VCC+. outputs high A inputs at GND, 	B inputs at 3 V, 

EN at 3 V 

60 60 
mA  

ICCH- 
Supply current from 

VCC — outputs high 
-30 -30 mA 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

t All typical values are at VCC+ = 5 V, Vcc _ = -5 V, TA = 25°C. 

5 Not more than one output should be shorted at a time. 

switching characteristics, VCC± = ±5 V, TA = 25°C 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS 

.:1, 	-. 50 M. 	-... 2 
UNIT 

MIN 	I , Pi 	MAX MIN 	I 1 i' 4 	MAX 

tPLH A and B Y 
CL = 50 pF, See Figure 2 17 	25 

ns 
CL = 15 pF, See Figure 2 19 	25 

tPHL A and B Y 
CL = 50 pF, See Figure 2 17 	25 

ns 
CL = 15 pF, See Figure 2 19 	25 

IPZH EN Y 
CL = 50 pF, See Figure 2 

21 
ns 

tpZL EN Y 27 
 

tpHZ EN Y 
CL = 15 pF, See Figure 3 

18 
ns 

tPLZ EN Y 29 

tPLH EN Y CL = 15 pF, See Figure 4 25  ns 

tpHL EN Y CL = 15 pF, See Figure 4 25 ns 

¶All typical values are at VCC+ = 5 V, Vcc _ = -5 V, TA = 25°C. 
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MC3550, MC3552 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

OUTPUT 5 V 5 V 

FOR 

MC3452 

FOR 

MC3450 

(SEE NOTE CI 

TEST CIRCUIT 

— 200 mV 

	

INPUT 
	

100 mV 	 100 mV 

0 V 

'PHL —4-44 

VOH 

	

OUTPUT 
	

1 5 V 	 1 5 V 

VOL 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, t r 	6 ns, 
tf 	6 ns. 

B. CL includes probe and jig capacitance. 
C. All diodes are 1N916 or equivalent. 

VOLTAGE WAVEFORMS 

FIGURE 2. PROPAGATION DELAY TIMES 

TEXAS 
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A 	B 	S1 	S2 

tpZH 100 mV GND Open Closed 

tPZL GND 100 mV IncPri nnPn 

d 1 PHZ 1 00 mV GND 

tPLZ GND 100 mV 

OUTPUT 

S1 

VON 

0 V 

tPHZ 	14—  
	—1 	 

0.5 V OUTPUT OUTPUT VON — 

1.5 V 

VOL + 0.5 V 

VOL 

VOLTAGE WAVEFORMS 

\ 5 V 

I 

 —14—Of 

1 5 V 

VOL 

3 V 

	  0 V 

1 PLZ —14+1 
..1.5 V 

	 3V 

\ .5 V 

	  0V 

—14-0 tPZH  

	  VON 

1.5 V 

	  0V 

3 V 

ENABLE /1 .5 V ENABLE 

3V 

0 V 

5 V 

ENABLE 

OUTPUT 

ENABLE 

OUTPUT 

MC3550, MC3552 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

TEST CIRCUIT 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%, t r 	6 ns, 

tf 	6 ns. 
B. CL includes probe and jig capacitance. 
C. All diodes are 1N916 or equivalent 

FIGURE 3. MC3550 ENABLE AND DISABLE TIMES 

TEXAS 
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POST OFFICE BOX 855303 • DALLAS. TEXAS 75265 2-75 

4 



MC3550, MC3552 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

5V 

OUTPUT 

TEST CIRCUIT 

3V 

ENABLE 

I 0 V 

tPLH -14-01 	tp H L 

VOH 

OUTPUT 
	

1 5 V 	 1 5 V 

VOL 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, duty cycle s 50%, t r  s 6 ns, 
tf s 6 ns. 

B. CL includes probe and jig capacitance. 

FIGURE 4. MC3552 PROPAGATION DELAY TIMES FROM ENABLE 

INSTRUMENTS 
TEXAS 
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1Z 

2Z 

NC 
2Y 

ENABLE 

1--1 u u L-11 LI 
3 2 1 20 19 

4 	 18 

5 	 17 

6 	 16 

7 	 15 

8 	 14 

9 10 11 12 13 
n f1 1-1  

4Y 
4Z 
NC 
3Z 
3Y 

< Cl 0 I < 
rN Z Z U  (0 

0 

NC—No internal connection 

FUNCTION TABLE 

LOGIC 

INPUT 

ENABLE 

INPUT 

OUTPUT 

CURRENT 

Z 	Y 

ON 	OFF 

OFF 	ON 

I
 OFF 	OFF 

OFF 	OFF 

L = low logic level 

H = high logic level 

MC3553 
QUADRUPLE LINE DRIVER WITH COMMON ENABLE 

D3170, OCTOBER 1988 

• Similar to a Dual Version of SN55110A Line 	 J PACKAGE 

Driver 	 (TOP VIEW) 

• Improved Stability Over Supply Voltage and 

Temperature Ranges 

• Constant-Current Outputs 

• High Output Impedance 

• High Common-Mode Output Voltage Range 

1-3 V to 10 VI 

• Glitch-Free Power-Up/Power-Down 

Operation 

• TTL Input Compatibility 

• Common Enable Circuit 

1A 

1Y 

1Z 

2Z 

2Y 

ENABLE 

2A 

GND 

VCC+ 
4A 
4Y 

4Z 

3Z 

3Y 

3A 

VCC - 

 

FK PACKAGE 

(TOP VIEW) 

)- < 	< 
•— z > 

 

• Military-Temperature-Range Version of 

MC3453 

description 

The MC3553 features four line drivers with a 

common enable input. When the enable input is 

high, a constant output current is switched 
between each pair of output terminals in 

response to the logic level at that channel's 
input. When the enable is low, all channel 

outputs are nonconductive (transistors biased to 
cutoff). This feature minimizes loading in party-
line systems where a large number of drivers 

share the same line. 

The driver outputs have a common-mode voltage 

range of - 3 V to 10 V, allowing common-mode 
voltages on the line without affecting driver 

performance. 

All outputs should be maintained within the 
recommended common-mode output voltage 

range to ensure that the channels do not interact 
with each other. To minimize power dissipation, 

all unused outputs should be grounded. 

All inputs are diode clamped and are designed 
to satisfy TTL-system requirements. The inputs 
are tested at 2 V for high-logic-level input 
conditions and 0.8 V for low-logic-level input 
conditions. These tests guarantee 400 mV of 

noise margin when interfaced with Series 54 

TTL. 

The MC3553 is characterized for operation over 
the full military temperature range of - 55 °C to 

125 ° C. 

r ."Il 	 moments contain information 
I • •• .• 	 .on date. Products conform to 
s;..,..! Lotions ru tl._ terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

VCC + 

INPUT 

VCC - 

GND 

OUTPUT 

OUTPUT 

VCC - 

MC3553 
QUADRUPLE LINE DRIVER WITH COMMON ENABLE 

logic symbol t 

16) 
ENABLE 

logic diagram 

ENABLE 

1A 

2A 

3A 

4A 

161 

(positive logic) 

12) 
1Y 

1Z 

2Y 

2Z 

3Z 

4Y 

EN 

(1)  
11 I (2)  1Y 

(3) 1Z 
131 1A 

(7)  
17) 

IS)  

(5)  

2Y 

14)  
2A 

1101  

2Z 
111) 	3y  

14)  

110) 

3A 

(15)  

1121 	
3Z 

111) (14) 	
4Y 

4A 

tThis symbol is in accordance 
IEC Publication 617-12. 

(13)  1121 4Z 

Std 91-1984 and 

(151 

with ANSI/IEEE 
1141 

	 4Z 
1131 

schematics of inputs and outputs 

TEXAS 
INSTRUMENTS 

2-78 POST OFFICE BOX 656303 • DALLAS, TEXAS 75265 



MC3553 
QUADRUPLE LINE DRIVER WITH COMMON ENABLE 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC+  (see Note 1) 	  7 V 

Supply voltage, VCC   —7 V 

Input voltage (any input) 	  5.5 V 

Output voltage range (any output) 	  —5 V to 12 V 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) 	 1375 mW 

Operating free-air temperature range 	  —55°C to 125°C 

Storage temperature range 	  —65°C to 150°C 

Case temperature for 60 seconds: FK package 	  260 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300 °C 

NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, derate to 275 mW at 125°C at the rate of 11.0 mW/°C. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC+ 
TA 	25°C 4.5 5 5.5 

V 
TA < 25°C 4.75 5 5.5 

Supply voltage, VCC_ 
TA ?... 25°C —4.5 —5 —5.5 

V 
TA < 25°C —4.75 —5 —5.5 

High-level input voltage, VIH 2 5.5 V 

Low-level input voltage, VII_ 0 0.8 V 

Common-mode output voltage range 
VOCR+ 0 10 V 

V VOCR— 0 —3 

Operating free-air temperature, TA —55 125 °C 

electrical characteristics over recommended operating free-air temperature range, VCC+ = MAX, 
VCC — = — MAX (unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TYPt MAX UNIT 

VII( Input clamp voltage II = —12 mA —0.9 —1.5 V 

'Mon) On-state output current VCC+ = M • ' , 	VCC_ = MAX 11 15 
mA 

VCC+ = .. 	VCC— = MIN 6.5 11 

10(offl Off-state output current VCC+ = MIN, 	VCC_ = MIN, 	V0 = 10 V 100 gA 

IIH High-level input current 
Vi = 2.4 V 40 AA 

mA Vi = VCC+ MAX 1 

IlL Low-level input current Vi = 0.4 V — 1.6 mA 

ICC+ Supply current from VCC+ A inputs at 0.4 V 
Enable at 2 V 33 50 

mA 
Enable at 0.4 V 33 50 

ICC— Supply current from VCC_ A inputs at 0.4 V 
Enable at 2 V —68 —90 

mA 
Enable at 0.4 V —31 —40 

tFOr conditions shown as MIN or MAX, use the appropriate value specified under Recommended Ope ating Conditions. 
t All typical values are at VCC+ = 5 V, VCC_ = —5 V, and TA = 25°C. 
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50 

ENABLE 50% 50% 

0 V 

oft 

OUTPUT Y 

T50 C 

= 

TEST CIRCUIT 

Rt. 	50 St 

	  OUTPUT Y 

CL 40 pF 

ENABLE 	  OUTPUT 2 

CL - 40 pF 

3 V 

A INPUT 

0V 

14_ tv,,2_101 

3 V 

4—  

A INPUT 

PULSE 
GENERATOR 

2 

RL - 50 9 PULSE 

GENERATOR 

	  off 

50% 	50% 

	 1 	 on 

1 PHL-14-14 	14_41-_ tpLH  

OUTPUT Z 

MC3553 
QUADRUPLE LINE DRIVER WITH COMMON ENABLE 

switching characteristics, VCC + = 5 V,  VCC — = — 5 V, RI = 50 0, C1 = 40 pF, TA = 25°C 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST 

CONDITIONS 
MIN 	TYP 	MAX UNIT 

tpLH 	Propagation delay time, low-to-high-level output A Y or Z 

See Figure 1 

9 	15 ns 

tpHL 	Propagation delay time, high-to-low-level output A Y or Z 7 	15 ns 

tpLH 	Propagation delay time, low-to-high-level output Enable Y or Z 14 	25 ns 

tpHL 	Propagation delay time, high-to-low-level output Enable Y or Z 15 	25 ns 

PARAMETER MEASUREMENT INFORMATION 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generators have the following characteristics: Zo = 50 0, t r  = tf = 10 ±5 ns, tw i s 200 ns, PRR < 1 MHz, 
tw2 s 1 Fs, PRR 5. 500 kHz. 

B. CL includes probe and jig capacitance. 

FIGURE 1. PROPAGATION DELAY TIMES 

TEXAS 
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logic symbol t 

DE 115) 

RE 11) 

1D 

1R 

2D 

2R 

3D 

3R 

4R 

VCC 
DE 

4R 

4B 

4D 

3R 

38 

3D 

RE 

1R 

1B 

1D 

2R 

2B 

2D 

GND 

2B 

3B 

4B 

[ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

logic diagram (positive logic) 

RE 
111 

DE 115)  

1D 

2D 

3D 

4 

N8T26 
QUADRUPLE BUS TRANSCEIVER 

WITH 3•STATE OUTPUTS 
D2462, MAY 1978—REVISED SEF " 	1986 

• P-N-P Inputs for Minimal Input Loading 

(200 AA Maximum) 

• High-Speed Schottky Circuitry 

• 3-State Outputs for Driver and Receiver 

• Party-Line (Data-Bus) Operation 

• Single 5-V Supply 

• Designed to Be Interchangeable with 
Signetics N8T26, also Called 8T26 

description 

The N8T26 is a quadruple transceiver utilizing 
Schottky-diode-clamped transistors. Both the 
driver and receiver have 3-state outputs. With 
p-n-p inputs, the input loading is reduced to a 

maximum input current of 200 HA. This device 

is capable of high switching rates into high-
capacitance loads and are suitable for driving 
long bus lines. 

The N8T26 is characterized for operation from 

0°C to 70°C. 

FUNCTION TABLE (DRIVER) 

INPUT OUTPUT 

DE D B 

I-I L H 

Id H L 

L X Z 

FUNCTION TABLE (RECEIVER) 

INPUT OUTPUT 

RE B R 

L L H 

L I-I L 

H X Z 

H = high level 

L = low level 

X = irrelevant 

Z = high impedance 

D, J, OR N PACKAGE 

(TOP VIEW) 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

Tr xAs 
INS1 RUM ENT'S 
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TYPICAL OF ALL OUTPUTS 

VCC 

OUTPUT 

Drivers: R eq  = 35 52 NOM 
Receivers: R eq  = 70 f2 NOM 

EQUIVALENT OF EACH INPUT 

VCC 

INPUT 

N8T26 
QUADRUPLE BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

schematics of inputs and outputs 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 

Input voltage 	  5.5 V 

Continuous total power dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 	 260°C 

NOTE 1: Voltage values are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

TA — 25 ° C DERATING FACTOR TA — 70 ° C 
PACKAGE 

POWER RATING ABOVE TA — 25 ° C POWER RATING 

10 950 mW 7.6 mW/°C 608 mW 

J 1025 mW 8.2 mW/°C 656 mW 

N 1150 mW 9.2 mW/ ° C 736 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIN B, D, DE, RE 2 V 
Low-level input voltage, Vg_ B, D, DE, RE 0.85 V 

High-level output current, 10H 
Driver, B —10 

mA 
Receiver, R —2 

Low-level output current, lipi .  
Driver, 8 40 

mA 
Receiver, R 16 

Operating free-air temperature, TA 0 70 °C 

TEXAS 
INSTRUMENTS 
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N BT2 6 
QUADRUPLE BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature and supply voltage range 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPE MAX UNIT 

VII< Input clamp voltage B,D,DE,RE II = —5 mA —1 V 

VOH High-level output voltage 
B VIH = 2 V, VI = 0.85 V, loH = —10 mA 2.6 3.1 

V 
R VIL '=" 0 . 85  V ICIH —2 mA 2.6 3.1  

VOL Low-level output voltage 
B VIH = 2 V, IOL = 40 mA 0.5 

V 
R VIH = 2 V, VII_ = 0.85 V, loL = 16 mA 0.5 

1 0Z 
Off-state (high-impedance 

state) output current 

B,R DE at 0.85 V RE at 2 V, 	Vo = 2.6 V 100 
AA 

R RE at 2 V, Vo = 0.5 V —100 

IIH High-level input current D,DE,RE Vi = 5.25 V 25 pA 

1IL Low-level input current B,D,DE,RE Vi = 0.4 V —200 pA 

los Short-circuit output currentt B VCC = 5.25 V 
—50 —150 

mA 
—30 —75 

ICC Supply current VCC = 5.25 V, No load 87 mA 

tAll typical values are at TA = 25°C and VCC = 5 V. 
tOnly one output should be shorted to ground at a time, and duration of the short circuit should not exceed one second. 

switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER FROM TO TEST CONDITIONS MIN 	TYP 	MAX UNIT 

tpLH 	Propagation delay time, low-to-high-level output B  
R 

CL = 30 pF, 

See Figure 1 

8 	18 
ns 

tpHL 	Propagation delay time, high-to-low-level output 7 	10 

tpLH 	Propagation delay time, low-to-high-level output D  
B 

CL = 300 pF, 

See Figure 2 

14 	20 
ns 

tpHL 	Propagation delay time, high-to-low-level output 12 	20 

tpLz 	Output disable time from low level 
RE R 

CL = 30 pF, 

See I 	. 	3 

9 	17 
ns 

tpzL 	Output enable time to low level 15 	30 

tpLz 	Output disable time from low level 
DE B 

CL = 	)F, 

See Figure 4 

20 	43 
ns 

tpzi. 	Output enable time to low level 20 	38 

TEXAS 
INSTRUMENTS 
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v cc 2.6 V 

92 

CL = 30 pF 
(See Note C) 

TEST CIRCUIT 

—101 	G5 ns 

INPUT 90% 
I 	1.5 V 

10% I 

/41---St ,PHL 

–41  
90% 
1.5 V 	I 

10% 

tPLH 4e-11 

14_. s5 ns 
r- 	 2.6V 

VOH 

0V 

1.5 V 	 1.5 V 

VOL 

OUTPUT 

N8T26 
QUADRUPLE BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

VOLTAGE WAVEFORMS 

FIGURE 1. PROPAGATION DELAY TIMES FROM BUS TO RECEIVER OUTPUT 

2.6 V 

DE 

RE  

PULSE 
GENERATOR 
(See Note A) 

Vcc 

CIRCUIT 
UNDER 

TEST 
(See Note BI 

GND 

I 

2.6 V 

TEST 	 30 
POINT 

(See Note D) 

R (all) 
— OPEN 

• 	• 
260 
	

CL = 300 pF 

(See Note C) 

TEST CIRCUIT 

2.6 V 

0V 

VOH 

VOL 
VOLTAGE WAVEFORMS 

FIGURE 2. PROPAGATION DELAY TIMES FROM DRIVER INPUT TO BUS 

NOTES: A. The pulse generator in Figures 1 and 2 has the following characteristics: PRR s 10 MHz, duty cycle = 50%, Z. --.: 50 ft. 
B. All inputs and outputs not shown are open. 
C. CL includes probe and jig capacitance. 
D. All diodes are 1N916 or 1N3064. 
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TEST CIRCUIT 

444- 45 ns 	 14 ►1— 55 ns 
2.6 V 

I90% 	90% 	I 

1.5 V 	15 v I  
1 	10% 

1.5 V 

10% 

VOLTAGE WAVEFORMS 

FIGURE 3. RECEIVER ENABLE AND DISABLE TIMES 

V C C 
	

5V 

TEST CIRCUIT 

If 1 <5 ns 

	  L 	 2.6 V 
90% 	90% 	I 

10%, 	I 	 I I  10% 

4-14-  tPLZ 

10% 

INPUT 

OUTPUT 

10% I 

14_ tpLZ 	 tp2L 

INPUT 

OUTPUT 

N8T26 
QUADRUPLE BUS TRANSCEIVER 

WITH 3•STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 
2.6 V 	 VCC 	 5 V 

VOLTAGE WAVEFORMS 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 

NOTES: A. The pulse generator in Figures 3 and 4 has the following characteristics: PRR < 5 MHz, duty cycle = 50%, Z o 	50 U. 

B. All inputs and outputs not shown are open. 

C. CL includes probe and jig capacitance. 

D. All diodes are 1N916 or 1N3064. 

TEXAS 
INSTRUMENTS 

4 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 2-85 





LI u L-J 

3 	2 	1 	20 19 

N_ 4 18 2A 

NC 5 17 L.  NC 
1Y 6 16 [ 2B 
NC 7 15[ NC 
1G 8 14 NC 

9 10 11 	12 13 

cn U C7 >- 
Z Z cs1 	csI 
O  

NC—No internal connection 

• High Speed 	  ! 

• Standard Supply Voltage 

• Dual Channels 

• High Common-Mode Rejection Ratio 

• High Input Impedance 

• High Input Sensitivity 

• Differential Input Common-Mode Range of 

±3 V 

• Strobe Inputs for Receiver Selection 

• Gate Inputs for Logic Versatility 

• TTL Drive Capability 

• High DC Noise Margin 

• '107A and '107B Have Totem-Pole Outputs 

• '108A and '108B Have Open-Collector 

Outputs 

• "B" Versions Have Diode-Protected Input 

for Power-Off Condition 

description 

These circuits are TTL-compatible high-speed 
line receivers. Each is a monolithic dual circuit 
featuring two independent channels. They are 

designed for general use as well as such specific 

applications as data comparators and balanced, 

unbalanced, and party-line transmission 
systems. These devices are unilaterally 
interchangeable with and are replacements for 
the SN55107, SN55108, SN75107, and 

SN75108, but offer diode-clamped strobe inputs 

to simplify circuit design. 

SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 

DUAL LINE RECEIVERS 
D2304, JANUARY 1977—REVISED MAY 1990 

SN55107A, SN55107B, SN55108A 
SN55108B ...J PACKAGE 

SN75107A, SN75107B, SN75108A 
SN75108B 	D, J, OR N PACKAGE 

ITOP VIEW) 

	

1A I 1 	14 ■ VCC + 

	

1B 12 	131 VCC — 

	

NC 0 3 	12 1 2A 

	

1Y 1 4 	11 1 2B 

	

1G II 6 	101 NC 

	

S 1 6 	9 1 2Y 

	

GND 1 7 	8 1 2G 

SN55107A, SN55107B, SN55108A, 

	

SN551088 	FK PACKAGE 

(TOP VIEW) 

+ I 

	

co •xt 	U 
Z > > 

The essential difference between the "A" and "B" versions can be seen in the schematics. Input-protection 
diodes are in series with the collectors of the differential-input transistors of the "B" versions. These diodes 

are useful in certain "party-line" systems that may have multiple VCC  + power supplies and may be operated 

with some of the VCC  + supplies turned off. In such a system, if a supply is turned off and allowed to 

go to ground, the equivalent input circuit connected to that supply would be as follows: 

INPUT —1111-1111-1110-11—i 
	

INPUT --1111/1-111-4111-111101-110-3_ 

"A" VERSION 	 "B" VERSION 

This would be a problem in specific systems that might possibly have the transmission lines biased to 

some potential greater than 1.4 V. 

The SN55107A, SN55107B, SN55108A, and SN55108B are characterized for operation over the full 

military temperature range of — 55°C to 125°C, The SN75107A, SN75107B, SN75108A, and SN75108B 
are characterized for operation from 0 °C to 70 °C. 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN55107 

SN75107 

SN55108 

SN75108 

1A (1) 

 1B 

1G 

2A 

28 

2G 

SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 

logic symbols t 

f These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 

logic diagram (positive logic) 

FUNCTION TABLE 

DIFFERENTIAL 

INPUTS 

A-B 

STROBES OUTPUT 

Y.  G 	S 

VID a 25 mV X 	X H 

—25 mV < Vio < 25 mV 

X 	L H 

L 	X H 

H 	H Indeterminate 

VID 	—25 mV 

X 	L H 

L 	X H 

H 	H I. 

H = high level, L = low level X = irrelevant 
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SN55107A, SN551076, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 

DUAL LINE RECEIVERS 

schematic (each receiver) 

(141 
VCC 

I1. 12) 

INPUTS 

B  (2, 11) 

(13) 
VCC- 

 '■ 

20 9:: 

800 8 

I COMMON lit 
14, 9) OUTPUT 

V 

GND 

15. 8) STROBE 

G 

161 STROBE 

TO OTHER RECEIVER 

Pin numbers shown are for D, J, and N packages. 

t R = 1 	for '107A and '107B, 750 9 for '108A and '10813. 

NOTES: 1. Resistor values shown are nominal. 
2. Components shown with dashed lines in the output circuitry are applicable to the '107A and '107E3 only. Diodes in series 

with the collectors of the differential input transistors are short circuited on '107A and '108A. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC + (see Note 3) 	  7 V 

	

Supply voltage, Vcc   —7 V 

Differential input voltage (see Note 4) 	  ±6 V 

Common-mode input voltage (see Note 5) 	  +5 V 

Strobe input voltage 	  5.5 V 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 6): 

D package 	  950 mW 

FK or J package: Series 55 	  1375 mW 

J package: Series 75 	  1025 mW 

N package 	  1150 mW 

Operating free-air temperature range: Series 55 	  —55°C to 125°C 

Series 75 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Case temperature for 60 seconds: FK package 	  260 °C 

Lead temperature 1,6 mm 11/16 inch) from case for 60 seconds: J package 	  300°C 

Lead temperature 1,6 mm 11/16 inch) from case for 10 seconds: D or N package 	  260°C 

NOTES: 3. All voltage values, except differential voltages, are with respect to network ground terminal. 

4. Differential voltage values are at the noninverting (A) terminal with respect to the inverting (B) terminal. 

5. Common-mode input voltage is the average of the voltages at the A and B inputs. 

6. For operation above 25°C free-air temperature, derate linearly at the following rates: 7.6 mW/°C for the D package, 11.0 mW/°C 

for the FK and J packages with series 55 chips, 8.2 mW/ °C for the J package with series 75 chips, and 9.2 mW/ °C for the 

N package. 
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SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 

recommended operating conditions (see Note 7) 

SN55107A, SN55107B 

SN55108A, SN55108B 

SN75107A, SN75107B 

SN75108A, SN75108B UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vcc + 4.5 5 5.5 4.75 5 5.25 V 

Supply voltage, Vcc _ -4.5 -5 -5.5 -4.75 -5 -5.25 V 

High-level input voltage between differential inputs, 

VIDH (see Note 8) 
0.025 5 0.025 5 V 

Low-level input voltage between differential inputs, 

VIOL (see Note 8) 
_5t -0.025 -5t -0.025 V 

Common-mode input voltage, Vic (see Notes 8 and 9) -3t 3 ....3t 3 V 
Input voltage, any differential input to ground (see Note 8) -5t 3 _5t 3 V 
High-level input voltage at strobe inputs, VIH(5) 2 5.5 2 5.5 V 

Low-level input voltage at strobe inputs, Vius) 0 0.8 0 0.8 V 

Low-level output current, 10L -16 -16 mA 

Operating free-air temperature, TA -55 125 0 70 °C 

t The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet for input 
voltage levels only. 

NOTES: 7. When using only one channel of the line receiver, the strobe G of the unused channel should be grounded and at least one 

of the differential inputs of the unused receiver should be terminated at some voltage between -3 V and 3 V. 
8. The recommended combinations of input voltages fall within the shaded area of the figure shown. 
9. The common-mode voltage may be as low as -4 V provided that the more positive of the two inputs is not more negative 

than -3 V. 

RECOMMENDED COMBINATIONS 
OF INPUT VOLTAGES 

3 

I 	2 

rn 
1 

0 

-1 
0 

(-9 	2 
0 

-3 

-4 

_F. 	5  

5 4 3 2 1 0 1 2 3 

Input B to Ground Voltage—V 
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SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 

DUAL LINE RECEIVERS 

electrical characteristics over recommended free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS .'" 
, n7A, 

'Ai. 

'107B '108A, '1088 
UNIT 

TYPt MAX MIN TYPt MAX 

High-level 
11H 

input current 

A 
VCC+ = MAX 

VID = 5  V 30 75 30 75 
FA 

B VID = —5  V 30 75 30 75 

Low-level 
1 1L 	input current 

A 
VCC± = MAX 

V1D = —5  V —10 —10 
FA 

B VID = 5  V —10 —10 

High-level input current 
1 1H 	into 1G or 2G 

VCC ±  = MAX, 	VIHISI = 2.4 V 40 40 ILA 

VCC± = MAX, 	VIHISI = MAX Vcc + 1 1 mA 

Low-level input current 

III' 	into 1G or 2G 
VCC± = MAX, 	VILISI = 0.4 V —1.6 —1.6 mA 

High-level input 
11H 	current into S 

VCC± = MAX, 	VIHIs) = 2.4 V 80 80 AA 

VCC± = MAX, VIHISI = MAX VCC± 2 2 mA 

Low-level input 
1 1L 

current into S 
VCC± = MAX, 	Vius) = 0.4 V —3.2 —3.2 mA 

High-level 
VOH 

  output voltage 

VCC± = MIN, 	VILISI = 0.8 - R V , 	- V IDH = 25 mV, 

1 0H = —400 p.A, Vic = —3 V to 3 V 
2.4 V 

Low-level 
VOL output voltage 

VCC± = MIN, 	ViHis) = 2 V, 	Vol_ = —25 mV, 

IOL = 16 mA, 	Vic = —3 V to 3 V 
0.4 0.4 V 

High-level 
1 0H 	output current 

VCC± = MIN, 	VOH = MAX VCC+ 250 AA 

Short-circuit 
IOS output current 

VCC± = MAX —18 —70 mA 

Supply current from 
1 CCH+ vcc+ , outputs high 

VCC± 	MAX, TA = 25°C 18 30 18 30 mA 

Supply current from 
1 CCH— VCC—, ouputs high 

VCC± = MAX, TA = 25°C —8.4 —15 —8.4 —15 mA 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

t All typical values are at Vcc = 5 V, Vcc _ = —5 V, TA = 25°C. 
Not more than one output should be shorted at a time. 

switching characteristics, VCC ± = ± 5 V, TA = 25°C (see Figure 1) 

PARAMETER TEST CONDITIONS 
• in7A, '107B '108A, '1086 

UNIT 
'.•.r. 	TYP MAX MIN 	TYP MAX 

tPLH(D) 
Propagation delay time, low-to-high-level 

output, from differential inputs A and B 

RL = 390 0, CL = 50 pF 17 25 
ns  

RL = 390 R, CL = 15 pF 19 25 

tPHL1D) 
Propagation delay time, high-to-low-level 

output, from differential inputs A and 8 

RL = 390 (I, CL = 50 pF 17 25 
ns  

RL = 390 0, CL = 15 pF 19 25 

tPLH(S) 
Propagation delay time, low-to-high-level 

output, from strobe input G or S 

RL = 390 0, CL = 50 pF 10 15 
ns  

RL = 	• 	a, CL = 15 pF 13 20 

tPHL1S) 
Propagation delay time, high-to-low-level 

output, from strobe input G or S 

RL = 	• 	.7, CL = 50 pF 8 15 
ns  

RL = 390 0, CL = 15 pF 13 20 
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1A1  a 

1 Y 007rt °  
i 	

I  
• 1 	 1B1 

—0--• I 50 S) 	I 

	

Vref 	I 

I 	100 ro *V 	I 
= 	2Al 

O 

2B I 

L 

I21( 

390 I) 
Vec 

390 9 
• Y.0, 

STROBE 

INPUT 
(See Note B) 

DIFFERENTIAL 

INPUT 

PARAMETER MEASUREMENT INFORMATION 

_L 	 vcc_ 

OUTPUT 
'107A,'1078 

Zl 
50 pF 
(See Note C) 

• OUTPUT 
'108A. '108B 

CL 	 

15 pF 

(See Note C) 

PULSE 
GENERATOR 

(See Note A) 

PULSE 
GENERATOR 
(See Note AI 

6-14-14-14-• 
(See Note DI 

	

1 	 3 V 17-- 

1.5 V 	 1.5 V 

/  

I 
14— 	 —1■1 	k— tPHLISI 
I 	  —4" 

 
VOH I 	 I 

1.5 V 	 1 5 V 

VOL 

0 V 

STROBE 
INPUT 

G or S 

1.5 V 

t PLHISI -1101 

t pLHIDI—► 1 

OUTPUT 
V 

SN55107A, SN5510M, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 

TEST CIRCUIT 

	 — 200 mV 

100 mV 100 mV I  

	  0 V 

VOLTAGE WAVEFORMS 

FIGURE 1. PROPAGATION DELAY TIMES 

NOTES: A. The pulse generators have the following characteristics: 2 0  = 50 0, tr  = 10 ± 5 ns, tf = 10 ±5 ns, tpdi = 500 ns, 
PRR s 1 MHz, tpd2 = 1 ps, PRR s 500 kHz. 

B. Strobe input pulse is applied to Strobe 1G when inputs 1A-1B are being tested, to Strobe S when inputs 1A-1B or 2A-2B 
are being tested, and to Strobe 2G when inputs 2A-2B are being tested. 

C. CL includes probe and jig capacitance. 
D. All diodes are 1N916. 
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SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 

DUAL LINE RECEIVERS 

TYPICAL CHARACTERISTICSt 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE 

1°8AI 

 I  
1" 088 

 / \ 

Inverting 

Inputs 

7 c 

Noninverting 

1\ 

Inputs 

I/ 

\ \ )1 '107A, '107B 

VCC+ 

_ RL i. 

TA 

— 

400 

= 25"C 

-±5 

0 

V 

—40 —30 —20 —10 0 10 20 30 40 

V1D—Differential Input Voltage—mV 

FIGURE 2 

SUPPLY CURRENT, OUTPUTS HIGH 
vs 

FREE-AIR TEMPERATURE 

VCC+ ± 5  

ICC + 

!cc 

HIGH-LEVEL INPUT CURRENT INTO 1A or 2A 
vs 

FREE-AIR TEMPERATURE 

VCC+ ±5 V 

0 	 
—75 — 50 —25 0 	25 50 75 100 125 

TA—Free-Air Temperature— °C 

FIGURE 3 

'107A, '107B 
PROPAGATION DELAY TIME 

(DIFFERENTIAL INPUTS) 
vs 

FREE-AIR TEMPERATURE 

I 	I 
VCC+ 	±- 5 V 

—RL = 390 

CL s  50 pF 

_ 1 PLH ( 0 ) 

tPHLID) 

V
0
  —

  O
u

tp
u

t  
V

o
lt

ag
e  

—
  V

 

6 

5 

4 

3 

2 

1 

0 

—75 —50 —25 0 25 50 75 100 125 
0 
—75-50 —25 0 25 50 75 100 125 

TA—Free-Air Temperature— °C 

FIGURE 4 

Values below 0°C and above 70°C apply to SN55 Series only. 

TA—Free-Air Temperature— °C 

FIGURE 5 
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SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 

TYPICAL CHARACTERISTICSt 
'108A,'10813 

PROPAGATION DELAY TIME, LOW-TO-HIGH LEVEL 
(DIFFERENTIAL INPUTS) 

vs 
FREE-AIR TEMPERATURE 

TA — Free -Air Temperature — °C 

FIGURE 6 

'107A, '10713 
PROPAGATION DELAY TIME (STROBE INPUTS) 

vs 
FREE-AIR TEMPERATURE 

'108A, '108B 
PROPAGATION DELAY TIME, HIGH-TO-LOW LEVEL 

(DIFFERENTIAL INPUTS) 
vs 

FREE-AIR TEMPERATURE 
40 

RL = 390 

0 
—75-50 —25 0 25 50 75 100 125 

TA—Free-Air Temperature— ° C 

FIGURE 7 

'108A, '10813 
PROPAGATION DELAY TIME (STROBE INPUTS) 

vs 
FREE-AIR TEMPERATURE 

VCC+ = -±5 V 
35 —

CL =
-

15 pF 

30 

25 

20 

15 

10 

5 

I 	I 

RL = 1950 477  

RL = 3900 

I 	I 	1 
VCC+ = ±5 V 

- RL = 390 9 

CL = 50 pF 

— tpu(s) 

0 
—75 —50 —25 0 25 50 75 100 125 

TA—Free-Air Temperature— °C 

FIGURE 8 

VCC± = ±5 V 
- RL = 390 P. 

CL = 15 pF 

tpHL IS 1 

1 PHL(S) 

0 
—75 —50 —25 0 

TA—Free-Air Temperature— °C 

FIGURE 9 

25 50 75 100 125 

t Values below 0 °C and above 70 ° C apply to SN55 Series only. 
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DRIVER 
SN55109A, SN55110A, 
SN75109A, SN75110A, 

SN75112 

L STROBES 

RECEIVER 
'107A, '107B, '108A, '108B 

VDIFF = 1 0(on) • RT. 

A 
DATA INPUT 

B 

INHIBIT 

TRANSMISSION LINE HAVING 
CHARACTERISTIC IMPEDANCE Z0 

RT = Z0/2 

SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 

DUAL LINE RECEIVERS 

APPLICATION INFORMATION 

basic balanced-line transmission system 

The '107A, '107B, '108A, and '108B dual line circuits are designed specifically for use in high-speed data 
transmission systems that utilize balanced, terminated transmission lines such as twisted-pair lines. The 
system operates in the balanced mode, so noise induced on one line is also induced on the other. The 

noise appears common mode at the receiver input terminals where it is rejected. The ground connection 

between the line driver and receiver is not part of the signal circuit so that system performance is not 

'affected by circulating ground currents. 

The unique driver-output circuit allows terminated transmission lines to be driven at normal line impedances. 
High-speed system operation is ensured since line reflections are virtually eliminated when terminated lines 

are used. Crosstalk is minimized by low signal amplitudes and low line impedances. 

The typical data delay in a system is approximately (30 + 1.3 L) ns, where L is the distance in feet separating 

the driver and receiver. This delay includes one gate delay in both the driver and receiver. 

Data is impressed on the balanced-line system by unbalancing the line voltages with the driver output 
current. The driven line is selected by appropriate driver-input logic levels. The voltage difference is 

approximately: 

VDIFF = 1 / 21 0(on) • RT. 

High series line resistance will cause degradation of the signal. The receivers, however, will detect signals 
as low as 25 mV (or less). For normal line resistances, data may be recovered from lines of several thousand 

feet in length. 

Line-termination resistors (RT) are required only at the extreme ends of the line. For short lines, termination 

resistors at the receiver only may prove adequate. The signal amplitude will then be approximately: 

FIGURE 10 

data-bus or party-line system 

The strobe feature of the receivers and the inhibit feature of the drivers allow these dual line circuits to 
be used in data-bus or party-line systems. In these applications, several drivers and receivers may share 
a common transmission line. An enabled driver transmits data to all enabled receivers on the line while 
other drivers and receivers are disabled. Data is thus time-multiplexed on the transmission line. The device 
specifications allow widely varying thermal and electrical environments at the various driver and receiver 

locations. The data-bus system offers maximum performance at minimum cost. 
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RECEIVER 2 RECEIVER 4 

	

STROBES 	 STROBES 

RT 
	• 	  

RT 

D11)_
C — 	 C  

D— 
LOCATION 3 	 LOCATION 4 

SN55109A, SN55110A 
SN75109A, SN75110A 

SN75112 '107A, '1078 
'108A,'1088 

STROBES 

OUTPUT 

OUTPUT 
Vref 

INPUT A 
INPUT 

INHIBIT 
= —10 • R 

FIGURE 12 

SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN751076, SN75108A, SN75108B 
DUAL LINE RECEIVERS 

APPLICATION INFORMATION 

DRIVERS 

SN55109A, SN55110A, 

SN75109A, SN75110A, 

SN75112 

R 

RT 

RECEIVER 1 

0 
V 

STROBES 

DRIVER 1 

DATA INPUT 81) 

INHIBIT 

LOCATION 1 

LOCATION 2 

DRIVER 3 	 DRIVER 4 

A— 

B 	

 

RECEIVERS' 

'107A,'1075. 

'108A, '108B 

FIGURE 11 

unbalanced or single-line systems 

These dual line circuits may also be used in unbalanced or single-line systems. Although these systems 

do not offer the same performance as balanced systems for long lines, they are adequate for very short 
lines where environmental noise is not severe. 

The receiver threshold level is established by applying a dc reference voltage to one receiver input terminal. 
The signal from the transmission line is applied to the remaining input. The reference voltage should be 

optimized so that signal swing is symmetrical about it for maximum noise margin. The reference voltage 
should be in the range of —3 V to 3 V. It can be provided by a voltage supply or by a voltage divider from 

an available supply voltage. 

A single-ended output from a driver may be used in single-line systems. Coaxial or shielded line is preferred 
for minimum noise and crosstalk problems. For large signal swings, the high output current (typically 27 mA) 

of the SN751 12 is recommended. Drivers may be paralleled for higher current. When using only one channel 
of the line drivers, the other channel should be inhibited and/or have its outputs grounded. 
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SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 

DUAL LINE RECEIVERS 

APPLICATION INFORMATION 

'108A, '108B dot-AND output connections 

The '108A, '108B line receivers feature an open-
collector-output circuit that can be connected in 

the dot-AND logic configuration with other 

similar open-collector outputs. This allows a level 
of logic to be implemented without additional 

logic delay. 

••„,...• 
No. 

•1111■ • ID IP% 
SAIr 

108A, '108B 

SN5401/SN7401 or equivalent 

'108A, '108B 

OUTPUT 

FIGURE 13 

increasing common-mode input voltage range of receiver 

The common-mode voltage range or CMVR is defined as the range of voltage applied simultaneously to 

both input terminals that if exceeded does not allow normal operation of the receiver. 

The recommended operating CMVR is ±3  V, making it useful in all but the noisiest environments. In 

extremely noisy environments, common-mode voltage can easily reach ± 10 V to ± 15 V if some precautions 
are not taken to reduce ground and power supply noise, as well as crosstalk problems. When the receiver 

must operate in such conditions, input attenuators should be used to decrease the system common-mode 
noise to a tolerable level at the receiver inputs. Differential noise is also reduced by the same ratio. 

These attenuators have been intentionally omitted from the receiver input terminals so the designer may 
select resistors that will be compatible with his particular application or environment. Furthermore, the 

use of attenuators adversely affects the input sensitivity, the propagation delay time, the power dissipation, 

and in some cases (depending on the selected resistor values) the input impedance, therefore reducing 

the versatility of the receiver. 

The ability of the receiver to operate with 

approximately ± 15 V common-mode voltage at 
the inputs has been checked using the circuit 
shown in Figure 14. The resistors R1 and R2 

provide a voltage divider network. Dividers with 
three different values presenting a 5-to-1 

attenuation were used so as to operate the 
differential inputs at approximately ±3 V 

common-mode voltage. Careful matching of the 

two attenuators is needed so as to balance the 
overdrive at the input stage. The resistors used 
are shown in Table A. 

TABLE A 

Attenuator 1: R1 = 2 kg, R2 = 0.5 kg 

Attenuator 2: R1 = 6 kg, R2 = 1.5 kg 

Attenuator 3: R1 = 12 kg, R2 = 3 kf2 

Table B shows some of the typical switching 

results obtained under such conditions. 

TABLE B. TYPICAL PROPAGATION DELAYS FOR 

RECEIVER WITH ATTENUATOR TEST CIRCUIT 

SHOWN IN FIGURE 14 

DEVICE PARAMETERS 
INPUT 

ATTENUATOR 

TYPICAL 

Ins) 

1 20 

tPLH 2 32 

3 42 
'107A, '107B 

1 22 

tPHL 2 31 

3 33 

1 36 

tPLH 2 47 

3 57 
'108A, '108B 

1 29 

tPHL 2 38 

3 41 

DOT-AND 
CONNECTION 
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+16 V 

+14 V 
OR -14 V 

-16 V 

ONE 
ATTENUATOR 

ON EACH 
INPUT 

+15 V 
OR 

- 15 V 

= 

5V 

RECEIVER 

SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 

APPLICATION INFORMATION 

FIGURE 14. COMMON-MODE CIRCUIT FOR TESTING INPUT ATTENUATORS, 
WITH RESULTS SHOWN IN TABLE B 

Two methods of terminating a transmission line to reduce reflections are: 

METHOD 1 
	

R1 
	

METHOD 2 
	

R1 

R1 
	

R1 
R3 = R1 + R2 = 2012 

	
R1 + R2 > 	Zo 

R3 = Z012 

FIGURE 15 

The first method uses the resistors as the attenuation network and line termination. The second method 

uses two additional resistors for the line terminations. 
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BONNET 

TEMP 

SENSOR 

TO "HEAT ON 

RELAY 

RETURN 

BLOWER ON 

CONTROL 

25 
CHANNEL 2 	_1 

TO BLOWER 

RELAY 

RETURN 

5V 

SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 

DUAL LINE RECEIVERS 

APPLICATION INFORMATION 

For party-line operation, method 2 should be used as follows: 

ATTENUATION NETWORK 

FIGURE 16 

To minimize the loading, the values of R1 and R2 should be fairly large. Examples of possible values are 

shown in Table A. 

furnace control using the SN75108A 

The furnace control circuit in Figure 17 is an example of the possible use of the SN55107A Series in areas 
other than what would normally be considered electronic systems. Basically the operation of this control 
is as follows. When the room temperature is below the desired level, the resistance of the room temperature 
sensor is high and channel 1 noninverting input is below (less positive than) the reference level set on 

the input differential amplifier. This situation causes a low output, operating the "heat on" relay and turning 

on the heat. The channel 2 noninverting input is below the reference level when the bonnet temperature 

of the furnace reaches the desired level. This causes a low output, thus operating the blower relay. Normally 
the furnace is shut down when the room temperature reaches the desired level and the channel 1 output 
goes high, turning the heat off. The blower remains on as long as the bonnet temperature is high, even 

after the "heat on" relay is off. There is also a safety switch in the bonnet that shuts the furnace down 
if the temperature there exceeds desired limitations. The types of temperature-sensing devices and bias-

resistor values used are determined by the particular operating conditions encountered. 

FIGURE 17. FURNACE CONTROL USING SN75108A 
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SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 

APPLICATION INFORMATION 

repeaters for long lines 

In some cases, the driven line may be so long that the noise level on the line reaches the common-mode 
limits or the attenuation becomes too large and results in poor reception. In such a case, a simple application 

of a receiver and a driver as repeaters [shown in Figure 18(a)1 restores the signal level and allows an adequate 
signal level at the receiving end. If multichannel operation is desired, then proper gating for each channel 

must be sent through the repeater station using another repeater set as in Figure 18(b). 

REPEATERS 

DATA 
IN 

DRIVER RECEIVER RECEIVER 
DATA 
OUT 

DRIVER 

P P 

a. SINGLE-CHANNEL LINE 

DATA 
IN 

CLOCK 
IN 

S" 	...E 

DRIVER 

Mal RECEIVER 	DRIVER 

RECEIVER DRIVER 

RECEIVER 

RECEIVER 
DATA 
OUT 

P P 

b. MULTICHANNEL LINE WITH STROBE 

FIGURE 18. RECEIVER-DRIVER REPEATERS 

receiver as dual differential comparator 

There are many applications for differential comparators, such as voltage comparison, threshold detection, 
controlled Schmitt triggering, and pulse width control. 

As a differential comparator, a '107A or '108A may be connected so as to compare the noninverting input 

terminal with the inverting input as shown in Figure 19. Thus the output will be high or low resulting from 
the A input being greater or less than the reference. The strobe inputs allow additional control over the 
circuit so that either output or both may be inhibited. 

STROBE 1 

REFERENCE 1 

STROBE 1,2 

REFERENCE 2 

OUTPUT 1 

OUTPUT 2 

STROBE 2 

FIGURE 19. SN55107A SERIES RECEIVER AS A DUAL DIFFERENTIAL COMPARATOR 
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+ 5 V - 5 V 5V 

500 0 	UPPER 
LIMIT 
INDICATOR 

SET 

UPPER 5 kit 
LIMIT 

INPUT 
FROM 
TEST 
POINT SET 

LOWER 
LIMIT 

• 
1 kit 

04 
4.7 kit 

	0-MA-4111 
4.7 kit 
	• 

4.7 kit 
vw- 

1 kites 1 kit 

MODE SELECTOR LEGEND 

500 ft 	LOWER 
LIMIT 
INDICATOR 

1  
0 • 

MODE 
SELECTOR 

J 

SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 

DUAL LINE RECEIVERS 

APPLICATION INFORMATION 

window detector 

The window detector circuit in Figure 20 has a large number of applications in test equipment and in 

determining upper limits, lower limits, or both at the same time — such as detecting whether a voltage 

or signal has exceeded its limits or "window". Illumination of the upper-limit (lower-limit) indicator shows 
that the input voltage is above (below) the selected upper (lower) limit. A mode selector is provided for 

selecting the desired test. For window detecting, the "upper and lower limits" test position is used. 

POSITION 	 CONDITION 

1 	OFF 

2 	TEST FOR UPPER LIMIT 

3 	TEST FOR LOWER LIMIT 

4 	TEST FOR UPPER AND LOWER LIMITS 

FIGURE 20. WINDOW DETECTOR USING SN75108A 
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2N5447 

1 MI NEMO' 

I I  

1r I  j 	
I CHANNEL 1 
1 I  

1 	• 

THERMOSTAT 

 2A CHANNEL 2 

1A 

SETTING 

 
 GROUND j 

'108A 

10-V 
ZENER 
250 

2N5449 

HEATER 
LOAD 

CO 

250 
A AF 

120 V TO 
220 V 
60 Hz 

• 

SN55107A, SN55107B, SN55108A, SN55108B 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 

APPLICATION INFORMATION 

temperature controller with zero-voltage switching 

The circuit in Figure 21 switches an electric resistive heater on or off by providing negative-going pulses 

to the gate of a triac during the time interval when the line voltage is passing through zero. The pulse 

generator is the 2N5447 and four diodes. This portion of the circuit provides negative-going pulses during 
the short time (approximately 100 ps) when the line voltage is near zero. These pulses are fed to the inverting 
input of one channel of the '108A. If the room temperature is below the desired level, the resistance of 

the thermistor is high and the noninverting input of channel 2 is above the reference level determined by 

the thermostat setting. This provides a high-level output from channel 2. This output is AND'ed with the 

positive-going pulses from the output of channel 1, which are reinverted in the 2N5449. 

FIGURE 21. ZERO-VOLTAGE SWITCHING TEMPERATURE CONTROLLER 

TEXAS 
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SN55109A, SN55110A 	.FK PACKAGE 

(TOP VIEW) 

C.) 
CO < 

Z > 

 

l-J u u u LJ 
3 2 1 20 19 

 

1C 

NC 

2C 

NC 

2A 

4 18 

5 	 17 

7 	 15 

8 

r—t  
9 10 11 12 13 

6 	 16 

14 

1Z 

NC 

Vcc _ 

NC 

D 

c`ica 	ZU  csl>.  
0 

NC—No internal connection 

SN55109A, SN55110A 
SN75109A, SN75110A, SN75112 

DUAL LINE DRIVERS 
D2106, DECEMBER 1975—REVISED MAY 1990 

SN55109A, SN55110A, . . . J PACKAGE 

SN75109A, SN75110A, SN75112 	. 

D, J, OR N PACKAGE 

(TOP VIEW) 

1A 

18 

1C 

2C 

2A 

2B 

GND 

VCC+ 
1Y 

1Z 

VCC- 
D 
2Z 

2Y 

logic symbol t logic diagram (positive logic) 

131 
1C 

Pin numbers shown are for D, J, and N packages. 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IED Publication 617-12. 
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110) 
D —1111 

2c  (41  

1A 

1B 	(2)  

1C 
13)  

EN2 

r 	 D  110)  

(13) 
Y 

EN1 (1 2)  z  

1 O 	
(13)  

112)  iz  

2C 
141  

2 Q 	18)  2Y 
151  

2 O 	 2Z 	 2A 
16)  

2B 

1A 
121 

1B  

2A 
15)  

2B 
16)  

(1) 

D 	(9)  2Z 

18)  
2Y 

• Improved Stability over Supply Voltage and 	 ! 

Temperature Ranges 

• Constant-Current Outputs 

• High Speed 

• Standard Supply Voltages 

• High Output Impedance 

• High Common-Mode Output Voltage Range 

1-3 V to 10 VI 

• TTL Input Compatibility 

• Inhibitor Available for Driver Selection 

• Glitch-Free During Power-Up/Down 

-55 °C to 125°C 

J or FK PACKAGE 

0 °C to 70 ° C 

J or N PACKAGE 

OUTPUT 

FUNCTION 

SN55109A SN75109A 
6-mA Current 

Switch 

SN55110A SN75110A 
12-mA Current 

Switch 

SN75112 
27-mA Current 

Switch 

description 

The SN55109A, SN55110A, SN75109A, 
SN75110A, and SN75112 have improved 
output current regulation with supply voltage 
and temperature variations. In addition, the 

higher current of the SN75112 (27 mA) allows 
data to be transmitted over longer lines. These 

drivers offer optimum performance when used 
with the SN55107A, SN55108A, SN75107A, 

and SN75108A line receivers. 



SN55109A, SN55110A 
SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 

description (continued) 

These drivers feature independent channels with common voltage supply and ground terminals. The 

significant difference between the three drivers is in the output current specification. The driver circuits 

feature a constant output current that is switched to either of two output terminals by the appropriate 
logic levels at the input terminals. The output current can be switched off (inhibited) by low logic levels 
on the enable inputs. The output current is nominally 6 mA for the '109A, 12 mA for the '110A, and 27 mA 
for the SN75112. 

The enable/inhibit feature is provided so the circuits can be used in party-line or data-bus applications. 
A strobe or inhibitor (enable D), common to both drivers, is included for increased driver-logic versatility. 
The output current in the inhibited mode, Ic)( off), is specified so that minimum line loading is induced when 
the driver is used in a party-line system with other drivers. The output impedance of the driver in the inhibited 
mode is very high—the output impedance of a transistor biased to cutoff. 

The driver outputs have a common-mode voltage range of — 3 V to 10 V, allowing common-mode voltage 
on the line without affecting driver performance. 

All inputs are diode clamped and are designed to satisfy TTL-system requirements. The inputs are tested 
at 2 V for high-logic-level input conditions and 0.8 V for low-logic-level input conditions. These tests assure 

400 mV of noise margin when interfaced with Series 54/74 TTL. 

The SN55109A and SN55110A are characterized for operation over the full military temperature range 
of —55°C to 125°C. The SN75109A, SN75110A, and SN75112 are characterized for operation from 
0°C to 70°C. 

FUNCTION TABLE (EACH DRIVER) 

LOGIC 

INPUTS 

ENABLE 

INPUTS 
OUTPUTSt 

A B C 	D Y Z 

X 

X 

L 

X 

H 

X 

X 

X 

L 

H 

T
. 

_
;
 X

 I
 2

 
I
 

OFF 

OFF 

ON 

ON 

OFF 

OFF 

OFF 

OFF 

OFF 

ON 

H = high level, L = low level, X = irrelevant 

tWhen using only one channel of the line drivers, the 

other channel should be inhibited and/or have its 

outputs grounded. 
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schematic (each driver) 

NO
kU  

M 

ENABLE C  (3 ' 4) 	• )(CP  
(10) 

ENABLE D 

• 
TO OTHER 

DRIVER 

2.2 kSi 

fl \18, 131
OUTPUT 

OUTPUT Z 
-111 (9, 12) INPUT A (1 ' 

5) 

INPUT B 
(2.6 

 
17) 

GND 

VCC+ 
(1 4) 

 

COMMON TO BOTH DRIVERS 

CM I 

V. • • VCC+ bus 

V. • • VCC_ bus 

• • 
TO OTHER DRIVER 

Pin numbers shown are for D, J, and N packages. 
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SN75109A, SN75110A, SN75112 

DUAL LINE DRIVERS 



PACKAGE 
TA 5_ 26°C 	DEBATING FACTOR 	TA = 70°C 	TA = 125°C 

POWER RATING ABOVE TA m  25 ° C PO.. •IATING POWER RATING 

	

D 	 950 mW 	 7.6 mW/ °C 	 nW 	 — 

	

FK 	 1375 rrW 	 11 0 mW "C 	 880 mW 	 275 mW 

	

J ISN55 _ 	Al 	1375 rnW 	 11.0 mW "C 	 880 mW 	 275 rnW 

	

J ISN75 	 I 	1025 mW 	 8.2 mW/"C 	 656 rnW 	 — 

	

N 	 1150 mW 	 9.2 mW/ °C 	 736 mW 

SN55109A, SN55110A 
SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

SN55109A 

SN55110A 

SN75109A 

SN75110A 
SN75112 UNIT 

Vcc + 	Supply voltage (see Note 1) 7 7 7 V 

VCC — 	 Supply voltage —7 —7 —7 V 

VI 	Input voltage 5.5 5.5 5.5 V 

Output voltage range —5 to 12 —5 to 12 —5 to 12 V 

Continuous total power dissipation (see Note 2) 	 See Dissipation Rating Table 

Operating free-air temperature range —55 to 125 0 to 70 0 to 70 °C 

Storage temperature range —65 to 150 —65 to 150 —65 to 150 °C 

Case temperature for 60 seconds: FK package 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 300 • 300 °C 

Lead temperature 1,6 MITI (1/16 inch) from case for 10 seconds 
D package . 260 

°C 
N package 260 260 

NOTES: 1. Voltage values are with respect to network ground to minal. 
2. In the FK or J package, SN55109A and SN55110A chips are either silver glass or alloy mounted, and SN75109A, SN75110A, 

and SN75112 chips are glass mounted. 

DISSIPATION RATING TABLE 
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V CC + INPUT 

A OR B 

890 D 
OUTPUT 

RL, 1  CL 
50 T 40 pF 

(See Note BI 

890 

PULSE 
GENERATOR #1 

(See Note Al OUTPUT 
PULSE 

GENERATOR #2 

INPUT 	 + TO OTHER DRIVER j  

C OR D 	 (See Note C)1 
5012 

TEST CIRCUIT 

CL 
T 40 pF 

(See Note BI 

RL 

50 12 

50% 

ro- +PHL tPLH 

OUTPUT 
V 

50% 

tuv2 
3V 

50% 

	  0 V 

tPHL 

off 

ENABLE 
CORD 

tPLH 

on 

INPUT 

A OR B 

SN55109A, SN55110A 
SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 

switching characteristics, VcC + = 5 V, VCC— = —5 V, TA = 25°C 

PARAMETER t 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS MIN 	TYP 	MAX UNIT 

tPLH A or El Y or Z CL = 40 pF, 

RL = 50 0, 

See Figure 1 

9 	15 ns 

tPHL 9 	15 ns 

tPLH C or D Y or Z 
16 	25 ns 

tPHL 13 	25 ns 

ftPLH = Propagation delay time, low-to-high-level output. 

tpHL = Propagation delay time, high-to-low-level output. 

PARAMETER MEASUREMENT INFORMATION 

tPLH 
off 

OUTPUT 50% 	50% 

on 

     

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generators have the following characteristics: Z e  = 50 0, to  = tf = 10 t 5 ns, tw i = 500 ns, PRR < 1 MHz, 

tw2 = 1 As, PRR s 500 kHz. 
B. CL includes probe and jig capacitance. 
C. For simplicity, only one channel and the enable connections are shown. 

FIGURE 1. PROPAGATION DELAY TIMES 

INSTRUMENTS 
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SN55109A, SN75109A SN55110A, SN75110A 

I 	I 

V  CC+ = 4.5 V 
Vo = —3 V 

TA = 25° C 
6 

—7 
0 

—7 	 —3 	—4 	—5 	—6 

VCC--Negative Supply Voltage—V 

FIGURE 2 FIGURE 3 

SN75112 

VCC+= 4!5 V 

Vo = —3 V 

TA = 25° C 

0 
—3 	—4 	—5 	—6 	—7 

Vcc_—Negative Supply Voltage—V 

FIGURE 4 
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SN55109A, SN55110A 
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DUAL LINE DRIVERS 

TYPICAL CHARACTERISTICS 

ON-STATE OUTPUT CURRENT 
VS 

NEGATIVE SUPPLY VOLTAGE 
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SN55109A, SN55110A 
SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 

APPLICATION INFORMATION 

special pulse-control circuit 

Figure 5 shows a circuit that may be used as a pulse generator output or in many other testing applications. 

FIGURE 5. PULSE CONTROL CIRCUIT 
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SN55111, SN75111 
QUADRUPLE LINE DRIVERS WITH COMMON ENABLES 

D3000, FEBRUARY 1986—REVISED OCTOBER 1988 

• Similar to a Dual Version of the 
	

SN55111 . J PACKAGE 

SN55109A/SN75109A Line Driver 
	 SN75111 . . . D, J, OR N PACKAGE 

(TOP VIEW) 
• Improved Stability Over Supply Voltage and 

Temperature Ranges 	 1 A 

lY 
• Constant-Current Outputs 	 1 Z 

• High Output Impedance 	 2Z 

2Y 
• High Common-Mode Output Voltage Range 	

ENABLE 
( —3 V to 10 V) 	

2A 

• Glitch-Free Power-Up/Power-Down 	 G ND 

Operation 

    

VCC + 
4A 

4Y 

4Z 

3Z 

3Y 

3A 

VCC — 

	

SN55111 	FK PACKAGE 
• TTL Input Compatibility 	

(TOP VIEW) 

• Common Enable Circuit 

description 	

• 	

z > < 

The SN55111 and SN75111 feature four line 

drivers with a common enable input. When the 	 1Z 

enable input is high, a constant output current 	 2Z 

is switched between each pair of output 	 NC 

terminals in response to the logic level at that 	 2Y 

channel's input. When the enable is low, all 	 ENABLE 

channel outputs are nonconductive (transistors 
biased to cutoff). This feature minimizes loading 
in party-line systems where a large number of 

drivers share the same line. 

• 1..-1 u u L.-I 
3 2 1 20 19 

4 	 18 4Y 

5 	 17 4Z 

6 	 16 NC 

7 	 15 3Z 

8 	 14 3Y 

9 10 11 12 13 
1-11-1 f-11-1  

< 0 0 1 < 
N Z Z 	1') 

(..7 

The driver outputs have a common-mode voltage 
range of —3 V to 10 V, allowing common-mode 

voltages on the line without affecting driver 

performance. 

All outputs should be maintained within the 
recommended common-mode output voltage 

range to ensure that the channels do not interact 
with each other. To minimize power dissipation, 
all unused inputs should be grounded. 

All inputs are diode clamped and are designed 
to satisfy TTL-system requirements. The inputs 

are tested at 2 V for high-logic-level input 

conditions and 0.8 V for low-logic-level input 
conditions. These tests guarantee 400 mV of 
noise margin when interfaced with Series 54/74 
TTL. 

The SN55111 is characterized for operation from 

— 55°C to 125 °C. The SN75111 is charac-
terized for operation from 0 °C to 70 °C. 

NC—No internal connection 

logic symbol t 

ENABLE 16)  

12) 
1Y 

1Z 

2Y 

2Z 

3Y 

3Z 

4Y 

4Z 

EN 

r 
1A (1)  13) 

15) 

141 2A 

(10) 
 

111) 

(12) 3A 

1151 
114) 

1131  4A 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

•ipd II:. flats :lir. documents contain information 
.1.1 • I s of . r • ition date. Products conform to 

g.1 tae terms of Texas Instruments 	 TEXAS 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 	 INSTRUMENTS 
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EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

VCC+ 

INPUT 

GND 

OUTPUT 

OUTPUT 

VCC — 

SN55111, SN75111 
QUADRUPLE LINE DRIVERS WITH COMMON ENABLES 

FUNCTION TABLE 

LOGIC 

INPUT 

ENABLE 

INPUT 

OUTPUT 

CURRENT 

Z 	Y 

ON 	OFF 

OFF 	ON 

I
 OFF 	OFF 

OFF 	OFF 

L = low logic level 
H = high logic level 

logic diagram (positive logic) 

schematics of inputs and outputs 

TEXAS 4 
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SN55111, SN75111 
QUADRUPLE LINE DRIVERS WITH COMMON ENABLES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC  + (see Note 1) 	  7 V 

Supply voltage, VCC_ 	  —7 V 

Input voltage (any input) 	  5.5 V 

Output voltage range (any output) 	  —5 V to 12 V 

Continuous total dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range: SN55111 	  —55°C to 125°C 

SN75111 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Case temperature for 60 seconds: FK package 	  260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 	 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300 °C 

NOTE 1: All voltage values are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE 
TA s 25 ° C 	DERATING FACTOR 	TA - 70 °C 

POWER RATING 	ABOVE TA 	25 °C 	POWER RATING 

TA 	85 ° C 

POWER RATING 

D 

FK 

J ISN55111) 

J (SN75111) 

N 

950 mW 

1375 mW 

1375 mW 

1025 mW 

1150 mW 

7.6 mW/°C 

11 0 mW/°C 

11.0 mW/°C 

8.2 mW/°C 

9.2 mW/°C 

608 mW 

880 mW 

880 mW 

656 mW 

736 mW 

N/A 

275 mW 

275 mW 

N/A 

N/A 

recommended operating conditions (see Note 2) 

SN55111 SN75111 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, VCC + 
TA Z 25°C 4.5 5 5.5 4.75 5 5.25 

V  TA < 25°C 4.75 5 5.5 4.75 5 5.25 

Supply voltage, VCC - 
TA 	26°C 25°C -4.5 -5 -5.5 -4.75 -5 -5.25 

V 
TA < 25°C -4.75 -5 -5.5 -4.75 -5 -5.25 

High-level input voltage, Viii 2 5.5 2 5.5 V 

Low-level input voltage, VII_ 0 0.8 0 0.8 V 

Common-mode output voltage range 
VOCR+ 0 10 0 10 

V 
VOCR - 0 -3 0 -3 

Operating free-air temperature, TA - 55 125 0 70 °C 

NOTE 2: All unused outputs should be grounded. 

TEXAS 
INSTRUMENTS 
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SN55111, SN75111 
QUADRUPLE LINE DRIVERS WITH COMMON ENABLES 

electrical characteristics over recommended operating free-air temperature range, VCC+ = MAX, 
VCC — = MAX (unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TYI4  MAX UNIT 

VIK Input clamp voltage II = —12 mA —0.9 —1.5 V 

1 0(on) On-state output current 
VCC+ = MAX, 	VCC_ = MAX 5.5 7 

mA 
VCC+ -= .• 	VCC— = MIN 3.5 5.5 

lomf) Off-state output current VCC+ = .- 	VCC— = MIN, Vo = 10V 100 AA 

IIH High-level input current 
Vi = 2.4 V AA  40 

V1 = VCC+ MAX 1 mA 

IlL Low-level input current V1 = 0.4 V —1.6 mA 

Icc + Supply current from VCC+ A inputs at 0.4 V 
Enable at 2 V 28 40 

mA 
Enable at 0.4 V 27 40 

ICC— Supply current from VCC— A inputs at 0.4 V 
Enable at 2 V —55 

 
—43 

mA 
Enable at 0.4 V —25 —35 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
tAll typical values are at VCC+ = 5 V, VCC_ — —5 V, and TA = 25°C. 

switching characteristics, VCC+ = 5 V,  VCC— = — 5 V, RL = 50 0, CL = 40 pF, TA = 25°C 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST 

CONDITIONS 
MIN 	TYP 	MAX UNIT 

tPLH 	Propagation delay time, low-to-high-level output A V or Z 

See Figure 1 

9 	15 ns 
tpHL 	Propagation delay time, high-to-low-level output A Y or Z 7 	15 ns 
tpLH 	Propagation delay time, low-to-high-level output Enable Y or Z 14 	25 ns 
tpHL 	Propagation delay time, high-to-low-level output Enable Y or Z 15 	25 ns 

TEXAS 
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PULSE 

GENERATOR 
#2 

50 L? 

RL = 50 it 

	 OUTPUT Z 

T
CL = 40 pF 

A INPUT 
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	  OUTPUT Y 

PULSE 
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#1 
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OUTPUT Y 
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I
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on 
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50% 	50% 

/4-14-,PLH 

SN55111, SN75111 
QUADRUPLE LINE DRIVERS WITH COMMON ENABLES 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generators have the following characteristics: Zo = 50 0, t r  = tf = 10 ±5 ns, tw 1 5 200 ns, PRR 5 1 MHz, 

tw2 5 1 As, PRR 5 500 kHz. 

B. CL includes probe and jig capacitance. 

FIGURE 1. PROPAGATION DELAY TIMES 

TEXAS 
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SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

D1315, SEPTEMBER 1973—REVISED SEPTEMBER 1986 

• Choice of Open-Collector, Open-Emitter, or 
3-State Outputs 

• High-Impedance Output State for Party-Line 
Applications 

• Single-Ended or Differential AND/NAND 
Outputs 

• Single 5-V Supply 

• Dual Channel Operation 

• Compatible With TTL 

• Short-Circuit Protection 

• High-Current Outputs 

• Common and Individual Output Controls 

• Clamp Diodes at Inputs and Outputs 

• Easily Adaptable to SN55114 and SN75114 
Applications 

• Designed for Use With SN55115 and 
SN75115 

description 

The SN551 13 and SN75113 dual differential line 
drivers with 3-state outputs are designed to 

provide all the features of the SN55114 and 
SN75114 line drivers with the added feature of 
driver output controls. Individual controls are 

provided for each output pair, as well as a 

common control for both output pairs. If any 

output is low, the associated output is in a high-
impedance state and the output can neither drive 
nor load the bus. This permits many devices to 

be connected together on the same transmission 
line for party-line applications. 

The output stages are similar to TTL totem-pole 
outputs, but with the sink outputs, YS and ZS, 

and the corresponding active pull-up terminals, 

YP and ZP, available on adjacent package pins. 

The SN55113 is characterized for operation over 
the full military temperature range of — 55 °C to 
125°C. The SN75113 is characterized for 
operation over the temperature range of 0 °C to 

70 °C. 

SN55113 . . . J PACKAGE 

5N75113.. . D, J, OR N PACKAGE 

(TOP VIEW) 

1ZP 

1 ZS 

1 VS 

1 YP 

1A 

1B 

1C 

GND 

SN55113 . FK PACKAGE 

ITOP VIEW) 

U 
NNO ON 

N 

U U U U U 
3 2 1 20 19 

	

1 YS 4 	 18 2ZS 

	

1VP 5 	 17 2YS 

	

NC 6 	 16 NC 

	

1A 7 	 15 2YP 

	

15 8 	 14 2A 

9 10 11 12 13 
1--) 	r—i  

CJOUUU 
Z Z U CSI 
CD 

NC—No internal connection 

FUNCTION TABLE 

INPUTS OUTPUTS 

OUTPUT 

C 

CONTROL 

CC 

DATA 

A Bt 

AND 

Y 

NAND 

Z 

L 

X 

H 

H 

H 

X 

L 

H 

H 

H 

X
 X

  
X

 -
,
I
 

X
 X

 _
I X

  
X

 

N
 N

M
I
 -1

 

N
 N

  
-,  

_
,
 X

 

H = high level, L = low level, X = irrelevant, 

Z = high impedance (off) 
8B input and 4th line of function table are applicable only 
to driver number 1. 

VCC 
2ZP 

2ZS 

2YS 

2YP 

2A 

2C 

CC 

PRODUCTION Kit locuments contain information 
current as of • '.1• tion date. Products conform to 
specifications go tae terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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logic symbolt 

(7) 
1C  

EN 1 

(9) 
CC 

EN 2 
(10) 

r 
2C 

(4) 

1A 	
(5) & 1 ?5 

(3) 

161 1 (1) 

12) 1B  

(12) 
2 

(13) 

2A 	
1111 2Q 

115) 
2 

(14) 
2 

logic diagram (positive logic) 

1YP 

1YS 

12P 

12S 

2YP 

2YS 

22P 

2ZS 

CC 

2C 	
(10) 

14) 	1YP 

(3) 1YS 

• 1A 	
(5) 

(2) 12S 0 

(12) 2YP 
18 	

16) 

1111 

(13) 2YS 

2ZP DD_ 
2A 

lc  C±_19  

(1) NA ND up 

 12P 

NAND 
(2) SINK 

OUTPUT 
1ZS 

AND ( 4 ) 

PULL-UP 
1YP 

AND 
SINK  (3)  

OUTPUT 

lye 

COMMON OUTPUT (9)  
CONTROL CC 

OUTPUT CONTROL 2C 

INPUT 2A 	 

(12) AND PULL-UP 2VP 

13)  AND OUTPUT 2YS 

" 5)  NAND PULL-UP 2ZP 

114)  NAND OUTPUT 2ZS 

OUTPUT (7)  

CONTROL 

IC 

SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

schematic 

o 1141  
2ZS 

Vcc bus 

tThese components common to both drivers. 
Resistor values shown are nominal and in ohms. 
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SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 

Input voltage 	  5.5 V 

Off-state voltage applied to open-collector outputs 	  12 V 

Continuous total power dissipation (see Note 2) 	  See Dissipation Rating Table 

Operating free-air temperature range: SN55113 	  —55°C to 125°C 

SN75113 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 	  260 °C 

Case temperature for 60 seconds: FK package 	  260 °C 

Lead temperature 1,6 mm 11/16 inch) from case for 60 seconds: J package 	  300 °C 

NOTES: 1. All voltage values are with respect to network ground terminal. 
2. In the J and FK packages, SN55113 chips are alloy mounted; SN75113 chips are glass mounted. 

DISSIPATION RATING TABLE 

PACKAGE 
TA 	25°C 

POWER RATING 

DERATING FACTOR 

ABOVE TA 	25°C 

TA — 70°C 

POWER RATING 

TA — 125°C 

POWER RATING 

D 950 mW 7.6 mW/°C 608 mW N/A 

FK 1375 mW 11.0 mW/°C 890 mW 275 mW 

J (SN55113) 1375 mW 11 0 mW/°C 880 mW 275 mW 

J (SN75113) 1025 mW 8 2 mW/°C 656 mW N/A 

N 1150 mW 9.2 mW/°C 736 mW N/A 

recommended operating conditions 

SN55113 SN75113 
UNIT 

MIN 	NOM 	MAX MIN 	NOM 	MAX 

Supply voltage, VCC 4.5 5 5.5 4.75 5 5.25 V 

High-level input voltage, VIH 2 2 V 

Low-level input voltage, VD_ 0.8 0.8 V 

High-level output current, Imi —40 —40 mA 

Low-level output current, lot_ 40 40 mA 

Operating free-air temperature, TA —55 125 0 70 °C 

TEXAS 
INSTRUMENTS 
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SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS' 
SN55113 SN75113 

UNIT 
MIN TYPE MAX MIN TYPE MAX 

VII( Input clamp voltage VCC = MIN, 	it = -12 mA -0.9 -1.5 -0.9 -1.5 V 

VON High-level output voltage 
VCC = MIN, 	VIH = 2 V, 

V IL  = 0.8 V 

ION = -10 mA 2.4 3.4 2.4 3.4 
V 

I01-1 = -40 mA 2 3.0 2 3.0 

VOL Low-level output voltage 
VCC = MIN. 	VIH = 2 V, 

VIL = 0.8 V, 	10L = 40 mA 
0.23 0.4 0.23 0.4 V 

VOK Output clamp voltage VCC = MAX, 	10 = -40 mA - 1.1 -1.5 -1.1 -1.5 V 

1 01off) 
Off-state open-collector 

output current 
VCC = MAX 

VOH = 12V 
TA = 25°C 1 10 

pA 
TA = 125°C 200 

VOH = 5.25 V 
TA = 25°C 1 10 

TA = 70°C 20 

loz 

Off-state 

(high-impedance-state) 

output current 

VCC = MAX. 

Output controls 

at 0.8 V 

TA = 25°C, 	Vo = 0 to VCC ± 10 ±10 

pA 
= T A 	MAX 

Vo = 0 -150 -20 

Vo = 0.4 V ±50 ± 20 

Vo = 2.4 V ±80 ±20 

Vo = VCC 80 20 

li 

Input current 

at maximum 

input voltage 

A, B, C 
VCC = MAX, 	Vi = 5.5 V 

1 1 
mA 

CC 
2 2 

IIH 
High-level 

Input current 

A, B. C 
VCC = MAX, 	V1 = 2.4 V 

40 40 
pA 

CC 80 80 

IlL 
Low-level 

input current 

A, B, C 
VCC = MAX, 	Vi = 0.4 V 

-1.6 -1.6 
mA 

CC -3.2 -3.2 

'OS 
Short-circuit 

output current 
VCC 	MAX, 	Vo -- 0, 	TA 	25'C 40 90 -120 - 40 90 - 120 rnA 

ICC 
Supply current 

(both drivers) 

All inputs at 0 V, 	No load, 

TA = 25°C 

VCC = MAX 47 65 47 65 
mA 

VCC = 7  V 65 85 65 85 

'All parameters with the exception of off-state open-collector output current are measured with the active pull-up connected to the sink output 

EAll typical values are at TA = 25°C and VCC = 5 V, with the exception of Icc at 7 V. 

5 0nly one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

switching characteristics, VCC = 5 V, C1 = 30 pF, TA = 25°C 

PARAMETER TEST CONDITIONS 
SN55113 SN75113 

UNIT 
MIN 	TYP MAX MIN 	TYP MAX 

'PLH Propagation delay time, low-to-high-level output 
See Figure 1 

13 20 13 30 ns 

tpHL Propagation delay time, high-to-low-level output 12 20 12 30 ns 

'PZH Output enable time to high level Ri.  = 180 0, See Figure 2 7 15 7 20 ns 

"PZL Output enable time to low level AL = 250 0, See Figure 3 14 30 14 40 ns 

EPHZ Output disable time from high level RL = 180 0, See Figure 2 10 20 10 30 ns 

'PLZ Output disable time from low level RL = 250 0, See Figure 3 17 35 17 35 ns 

2 - 120 
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PULSE 

GENERATOR 

(See Note A) 

—01 14-- 	ns 

90% 

INPUT 	I 	1.5 V 

109. 

rs: 5 ns 

. 90% 
3V 

0 V 

VOH 

NAND 

OUTPUT 

1.5 V 

10% 

SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

WAVEFORMS 

FIGURE 1. tpui and tpHL 

NOTES: A. The pulse generator has the following characteristics: Z o  = 50 0, PRR 	500 kHz, t w  — 100 ns. 

B. CL includes probe and jig capacitance. 
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AND 

OUTPUT 
CL = 30 pF 

(See Note B) 

NAND 

OUTPUT 

CL= 30 pF 

(See Note B) 

5V 
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(See Note AI 
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0V 

VOH 
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OUTPUT 

SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

	

65 ns--1114 	 <5 es-14 	lol- 

	

1 	
I 

3V 
90% 	 90% 

INPUT 
	

1.5 V 
	

1.5 V 

10% 
	

10% 

FIGURE 2. tpZH and t pHZ 

NOTES: A. The pulse generator has the following characteristics: Z o  = 50 St PRR 	500 kHz, tw  = 100 ns. 

B. CL includes probe and jig capacitance. 
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SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

INPUT 

PULSE 

GENERATOR 

(See Note A) 

5V 
1 kS2 

5V 

50 62 

I 	 AND 	250 52 

I 	C L = 30 pF  
OUTPUT 

I 	'1' ( See  Note BI 
= 	 NAND 	 OUTPUT 

I 	 OUTPUT 

	

I II 	 I 

	

— 1 	 I   CL = 30  PF 	 I 

	

I 	 "I'' (See Note B) I 
L 	 _J 

TEST CIRCUIT 

WAVEFORMS 

FIGURE 3. tpZL and tpu 

NOTES: A. The pulse generator has the following characteristics: Z. = 50 0, PRR 	500 kHz, tw  = 100 ns. 

B. CL includes probe and jig capacitance. 
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SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

TYPICAL CHARACTERISTICS t 
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FIGURE 6 
	

FIGURE 7 

tData for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5,25 V are applicable to SN55113 

circuits only. These parameters were measured with the active pull-up connected to the sink output. 
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FIGURE 9 
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tData for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 
circuits only. These parameters were measured with the active pull-up connected to the sink output. 
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SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

TYPICAL CHARACTERISTICS t 

LOW-LEVEL OUTPUT VOLTAGE 
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TData for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 

circuits only. These parameters were measured with the active pull-up connected to the sink output. 
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— CL = 30 pF 

See Figure 1 
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SN75113 DRIVER 
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ro.  
L— 

LOCATION 1 

spow∎  
LOCATION 2 

11111111Wir 1  L a LOCATION 6 

pre.°111* 

LOCATION 4 TWISTED 
PAIR 

SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS 

TYPICAL CHARACTERISTICS t 

PROPAGATION DELAY TIMES 

FROM DATA INPUTS 

VS 

FREE-AIR TEMPERATURE 

OUTPUT ENABLE AND DISABLE TIMES 

VS 

FREE-AIR TEMPERATURE 

tData for temperatures below 0 °C and above 70 °C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 

circuits only. These parameters were measured with the active pull-up connected to the sink output. 

APPLICATION INFORMATION 

I FIT = Zo . A capacitor may be connected in series with RT to reduce power dissipation. 

FIGURE 18. BASIC PARTY-LINE OR DATA-BUS DIFFERENTIAL DATA TRANSMISSION 
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tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

1 6 

15 

14 

13 

12 

11 

10 

9 

VCC 
2ZP 

2ZS 

2YS 

2YP 

2C 

2B 

2A 

SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 

D1315. SEPTEMBER 1973—REVISED SEPTEMBER 1986 

• Choice of Open-Collector, Open-Emitter, or 
Totem-Pole Outputs 

• Single-Ended or Differential AND/NAND 
Outputs 

• Single 5-V Supply 

• Dual-Channel Operation 

• TTL-Compatible 

• Short-Circuit Protection 

• High-Current Outputs 

• Triple Inputs 

• Clamp Diodes at Inputs and Outputs 

• Designed for Use with SN55115 and 
SN75115 Differential Line Receivers 

• Designed to Be Interchangeable with 

Fairchild 9614 Line Driver 

description 

The SN551 14 and SN751 14 dual differential line 
drivers are designed to provide differential output 

signals with the high-current capability for 
driving balanced lines, such as twisted pair, at 

normal line impedances without high power 
dissipation. The output stages are similar to TTL 

totem-pole outputs, but with the sink outputs, 
YS and ZS, and the corresponding active pull-

up terminals, YP and ZP, available on adjacent 
package pins. Since the output stages provide 

TTL-compatible output levels, these devices may 
also be used as TTL expanders or phase splitters. 

The SN551 14 is characterized for operation over 
the full military temperature range of — 55°C to 

125 °C. The SN751 14 is characterized for 
operation from 0°C to 70°C. 

logic symbolt 

SN55114 . . J PACKAGE 

SN75114 . . . D, J, OR N PACKAGE 

(TOP VIEW) 

1 ZP 

1ZS 

1 Y S 

1 VP 

1A 

1B 

1C 

GND 

SN55114 	FK PACKAGE 

(TOP VIEW) 

tn  
NNO 

> N 

3 
LI LI 1_1 

2 	1 	20 19 

1 Y S 4 18 2ZS 

1 YP 5 17 E 2YS 

NC 6 16 NC 

1A 7 15E 2YP 

I 13 8 14 E 2C 

9 10 	11 12 13 

C.) C:1 	C.) CO 
Z Z N N 

C9 

NC—No internal connection 

FUNCTION TABLE 

INPUTS OUTPUTS 

A B C Y Z 

H 	 H 	 H 

ALL OTHER INPUT COMBINATIONS 

H 

L 

L 

H 

H = high level, L = low level 

logic diagram (positive logic) 

Pin numbers shown are for D, J, and N packages. 

• r TION I.!" 'cements contain information 
.• is m 	• on date. Products conform to 

terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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AND 
PULL.UPI4, 121 

VP 
AND (3 • 131 

 SINK OUTPUT 

VS 

11, 151 NAND PULL.UP 
ZP 

2, 14) NAND 

SINK OUTPUT 

IS) ZS 

GND Pin numbers shown are for D, J, and N packages 

tThese components are common to both drivers. 

Resistor values shown are nominal and in ohms. 

INPUTS 

17 111 8 8 A 
 
19 9 

TO 

OTHER 

DRIVER 

1161 

VCC 

SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 

schematic leach driver) 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

SN55114 SN75114 UNIT 
Supply voltage, VCC (see Note 1) 7 7 V 

t voltage 5.5 5.5 V 

.....-dtate voltage applied to open-collector outputs 12 12 V 

Continuous total power dissipation (see Note 2) 	 See Dissipation Rating Table 

Operating free-air temperature range —55 to 125 0 to 70 ° C 

Storage temperature range —65 to 150 —65 to 150 °C 

Case temperature for 60 seconds: FK package ° C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 260 ° C 

NOTES: 1. Voltage values are with respect to network ground terminal. 

2. In the FK and J packages, SN55114 chips are either silver glass or alloy mounted. In the J package, SN75114 chips are glass 
mounted. 

DISSIPATION RATING TABLE 

TA ,s 25 ° C DERATING FACTOR TA = 70 °C TA = 125 °C 
POWER RATING ABOVE TA — 25 °C POWER RATING POWER RATING 

950 mW 7.6 mW/°CC 608 mW — 

1375 mW 11.0 mW/ °C 880 mW 275 mW 

1375 mW 11.0 mWieC 880 mW 275 mW 

1025 mW 8 2 mW/°C 656 mW — 

1150 mW 9.2 mW/°C 736 mW 

PACKAGE 

D 

FK 

J (SN551141 

J (SN751151 

N N 

recommended operating conditions 

— 
•,11•:l•,11•: 

Sr.!.: 	114 SN75114 
UNIT 

-1.e.1 MAX MIN NOM MAX 
Supply voltage, Vec ►  ,., 5.5 4.75 5 5.25 V 

High-level input voltage, VIH 2 2 V 

Low-level input voltage, VII_ 0.8 0.8 V 

High-level output current, 101.1 —40 —40 mA 

Low-level output current, loL 40 40 mA 

Operating free-air temperature, TA —55 125 0 70 °C 
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SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS t 
SN55114 SN75114 

UNIT 
MIN 	TYPI 	MAX MIN TYP MAX 

VIK Input clamp voltage Vcc = " '. 	If = —12 mA —0.9 —1.5 —0.9 —1.5 V 

VOH 
High-level output 

voltage 
VCC = .•. 	VIH=2 V, 

VIL=0.8 V, 

loH= —10 mA 2.4 3.4 2.4 3.4 

V 10H= —40 mA 2 3 2 3 

VOL 
Low-level output 

voltage 

VCC =MIN, 	V1H =2 V, 

VIL=0.8 V, 	10L=40 mA 
0.2 0.4 0.2 0.45 V 

VOK Output clamp voltage 
VCC =5 V. 	10=40 mA, 	TA =25°C 6.1 6.5 6.1 6.5 

V 
VCc=MAX, 10= —40 mA, TA= 25°C —1.1 —1.5 —1.1 —1.5 

10(off) 
Off-state open-collector 

output current 
VCC MAX 

VOH =12 V 
TA =25 ° C 1 100 

pA 
TA=125 °C 200 

VOH =5.25 V 
TA = 25 ° C 1 100 

TA =70°C 200 

li 
Input current at 

maximum input voltage 
Vcc =MAX V1=5.5 V 

• 
1 1 mA 

IIH High-level input current VCC = MAX, V1=2.4 V 40 40 pA 

'IL Low-level input current Vcc =MAX, V1=0.4 V —1.1 —1.6 —1.1 —1.6 mA 

IOS 
Short-circuit 

output current 6  
Vcc =MAX, Vo = 0, 	TA = 25 ° C —40 —90 —120 —40 —90 —120 mA 

ICC 
Supply current 

(both drivers) 

All inputs at 0 V, No load, 

TA=25°C 

Vcc =MAX 37 50 37 50 
mA 

VCC = 7  V 47 65 47 70 

tAll parameters with the exception of off-state open-collector output current are measured with the active pullup connected to the sink 
output. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

5 AII typical values are at TA = 25°C and VCC = 5 V, with the exception of Icc at 7 V. 
Only one output should be shorted at a time, and duration of the short circuit should not exceed one second. 

switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER 
TEST 

CONDITIONS 

SN55114 SN75114 
UNIT 

MIN TYP MAX MIN TYP MAX 

tPLH Propagation delay time, low-to-high-level output CL = 30 pF, 

See Figure 1 

15 20 15 30 ns 

tPHL Propagation delay time, high-to-low-level output 11 20 11 30 ns 
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1.5 V 

OUTPUT 

	

—101 	
14—,. 

5 ns 	—i/el 	4— Ls 5 ns 

I 	I 	  i 	I  
3 V 

90% 	 90% 

1.5 V 	

\lv 

1.5 V 

N 

 I 

y 	 INPUT 
10% 	 10% 	

1 tw—bi 	 0 V 

AND OUTPUT 

INPUT VCC = 5 V 

21(5-2 r  - 

rii_ohtpLH 	141-1- 1PLH 

1.5 V 

VOL 

1.5 V tPLH-411--1017/--V0H 

1.5 V 

VOL 

VOLTAGE WAVEFORMS 

PULSE 

GENERATOR 

(See Note A) 

n 
mCL = 30 pF 

(See Note B) 

50 SZ NAND OUTPUT 

CL = 30 pF 

Ts  (See Note RI 

TEST CIRCUIT 

ovH 

OUTPUT 

tPR L-14-101 

OUTPUT VOLTAGE 

VS 

DATA INPUT VOLTAGE 

OUTPUT VOLTAGE 

vs 

DATA INPUT VOLTAGE 

VCC = 5.5 V 

4 0 	 1 	 2 	3 

V1—Data Input Voltage—V 

FIGURE 2 
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FIGURE 3 

4 

1.  Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55114 

circuits only. These parameters were measured with the active pullup connected to the sink output. 
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SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

NOTES: A. The pulse generator has the following characteristics: Z o  = 500 0, PRR s 500 kHz, tw 	100 ns. 

B. CL includes probe and jig capacitance. 

FIGURE 1. PROPAGATION DELAY TIMES 

TYPICAL CHARACTERISTICSt 
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SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 

TYPICAL CHARACTERISTICs t 

t Data for temperatures below 0 ° C and above 70°C are applicable to SN551 14 circuits only. These parameters were measured with the 
active pullup connected to the sink output. 
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SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 

TYPICAL CHARACTERISTICS t 

SUPPLY CURRENT 

(BOTH DRIVERS) 

vs 

SUPPLY VOLTAGE 

No load 

_TA = 25° C 
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FIGURE 8  
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FIGURE 10 

40 100 

t Data for temperatures below 0°C and above 70 °C are applicable to SN55114 circuits only. These parameters were measured with the 

active pullup connected to the sink output. 
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1/2 SN75114 

DRIVER 
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L 

SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 

APPLICATION INFORMATION t 

1/2 SN75115 

RECEIVER 

L 

TWISTED 

PAIR 

RT = Z0. A capacitor may be connected in series with FIT to reduce power dissipation. 

FIGURE 11. BASIC PARTY-LINE OR DATA-BUS DIFFERENTIAL DATA TRANSMISSION 
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SN55115 . . J PACKAGE 
SN75115 . D, J, OR N PACKAGE 

(TOP VIEW) 

1 VS 

1YP 

1STRB 

1 RTC 

1B 

1 RT 

1A 

GND 

SN55115.. . FK PACKAGE 

(TOP VIEW) 

in_ 	U 
U > 

Z > 

18 2YP 
17 2STRB 

16 NC 
15 2RTC 

14 2B 

.2 0 0 <I I— 
•—ZZNCC 

NC—No internal connection 

FUNCTION TABLE 

STROBE 
DIFF 

INPUT 

OUTPUT 

(VP AND YS TIED TOGETHER) 

L 

H 

H 

X 

L 

H 

I 	I 

H 

L 

H = 	 min or VID more positive than VTH max 
L = V1 a Vg_ max or VID more negative than VTL max 

X = irrelevant 

16 

15 

14 

13 

12 

11 

10 

9 

VCC 
2YS 

2YP 
2STRB 
2RTC 

2B 

2RT 
2A 

1_1 I-1 1.--11-11_, 

3 2 1 20 19 

1 STRB 

1 RTC 

NC 

1B 

1 RT 

4 

S 

67  

9 10 11 12 13 
finnrmnn 

SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 

D1315, SEPTEMBER 1973—REVISED OCTOBER 1986 

• Choice of Open-Collector or Active Pull-Up 
(Totem-Pole) Outputs 

• Single 5-V Supply 

• Differential Line Operation 

• Dual-Channel Operation 

• TTL Compatible 

• ± 15 V Common-Mode Input Voltage Range 

• Optional-Use Built-In 130-0 Line-Terminating 

Resistor 

• Individual Frequency Response Controls 

• Individual Channel Strobes 

• Designed for Use With SN55113, 

SN75113, SN55114, and SN75114 Drivers 

• Designed to Be Interchangeable With 
Fairchild 9615 Line Receivers 

description 

The SN55115 and SN75115 dual differential line 
receivers are designed to sense small differential 

signals in the presence of large common-mode 
noise. These devices give TTL-compatible output 

signals as a function of the differential input 

voltage. The open-collector output configuration 
permits the wire-ANDing of similar TTL 
outputs (such as SN5401/SN7401) or other 

SN55115/SN75115 line receivers. This permits 
a level of logic to be implemented without extra 

delay. The output stages are similar to TTL 

totem-pole outputs, but with sink outputs, 1 YS 
and 2YS, and the corresponding active pull-up 
terminals, 1YP and 2YP, available on adjacent 

package pins. The frequency response and noise 

immunity may be provided by a single external 

capacitor. A strobe input is provided for each 
channel. With the strobe in the low level, the 

receiver is disabled and the outputs are forced 

to a high level. 

The SN551 15 is characterized for operation over 
the full military range of — 55°C to 125 °C. The 

SN75115 is characterized for operation from 

0°C to 70°C. 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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1STR8 	 1YS 

1 RTC 

2B 
(141 

	

2A 	 2YP 

2RT 

	

2STRB 	 (151  2YS 

2RTC 

121 
1YP (PULLUP) 

(1)   1YS (SINK) 

2B 

12) 
1A 	 1YP 

2YP IPULLUPI 

D-2Y5 (SINK/ 
(15/ 2A 

2RT 

2RTC 
112)  

2STRB 
113) 

 

1B  151 

IA (7) 

 1RT (6) 

 1RTC (4) 

 1STRB (3)  

RESPONSE. 
TIME 

STROBE CONTROL 
13.13) 14.121 

INPUT 15.11) 

1 r 

150 

SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 

logic symbol t logic diagram (positive logic) 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

schematic (each receiver) 

COMMON TO 
BOTH RECEIVERS 

Pin numbers shown are for D, J, and N packages. 

Resistor values are nominal and in ohms. 
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SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

SN55115 SN75115 UNIT 

Supply voltage, VCC (see Note 1) 7 7 V 

Input voltage at A, B, and R-r inputs ±25 ±25 V 

Input voltage at strobe input 5.5 5.5 V 

Off-state voltage applied to open-collector outputs 14 14 V 

Continuous total power dissipation (see Note 2) See Dissipation Rating Table 

Operating free-air temperature range —55 to 125 0 to 70 °C 

Storage temperature range —65 to 150 —65 to 150 °C 

Case temperature for 60 seconds: 	FK package 260 °C 

Lead temperature 1,6 mm 11/16 inch) from case for 60 seconds: J package 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 260 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. In the FK and J packages, SN55115 chips are either silver glass or alloy mounted and SN75115 chips are glass mounted. 

DISSIPATION RATING TABLE 

TA 5 25°C DERATING FACTOR TA = 70 ° C TA = 125 ° C 
PACKAGE 

POWER RATING ABOVE TA = 25°C POWER RATING POWER RATING 

950 mW 7 6 mWi°C 608 mW 

FK 1375 mW 11.0 mW/°C 880 mW 275 mW 

J (SN55115) 1375 mW 11.0 mW/°C 880 mW 275 mW 

J rSN751151 1025 mW 8.2 mW/"C 656 mW 

N 1150 mW 9.2 mW/ ° C 736 mW 

recommended operating conditions 

S'. '15 SN75115 
UNIT 

MIN MAX MIN NOM MAX 

Supply voltage, VCC 4.5 5 5.5 4.75 5 5.25 V 

High-level (strobe) input voltage, VIH 2.4 2.4 V 

Low-level (strobe) input voltage, VII_ 0.4 0.4 V 

High-level output current, I0H — 5 -5 mA 

Low-level output current, lot_ 15 15 mA 

Operating free-air, temperature, TA —55 125 0 70 

TEXAS 
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SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONSt 
SN55115 SN75115 

UNIT 
MIN TYI,4  MAX MIN WO MAX 

VTI-15 
Differential input 

high-threshold voltage 
Vo = 0.4 V, 	loL = 15 mA, 	Vic = 0 500 500 mV 

VTL5 
Differential input 

low-threshold voltage 
Vo = 2.4 V, 	loH = -5 mA, 	VIC = 0 -5001 -5001 mV 

VICR 
Common-mode 

input voltage range 
V1D 	,-,..- 	t1 	V 

+15 

to 

-15 

+24 

to 

-19 

+15 

to 

-15 

+24 

to 

-19 

V 

VOH High-level output voltage 
VCC = MIN, 	VID = -0.5 V, 

!OH = -5 mA 

TA = MIN 2.2 2.4 

V TA = 25°C 2.4 3.4 2.4 3.4 

TA = MAX 2.4 2,4 

VOL Low-level output voltage 
VCC =MIN, 	VD = 0.5 V, 

loL = 15 mA 
0.22 0.4 0.22 0.45 V 

IlL Low-level input current 
VCC = MAX, 	Vi = 0.4 V, 

Other input at 5.5 V 

TA = MIN -0.9 -0.9 

mA TA = 25°C -0.5 -0.7 -0.5 -0.7 

TA = MAX -0.7 -0.7 

ISH High-level strobe current 
VCC = MIN, 	VD = -0.5 V, 

Vstrobe = 4 . 5  V 

TA = 25°C 2 5 
sA 

TA = MAX 5 10 

IsL Low-level strobe current 
VCC = MAX, 	VID = 0.5 V, 

Vstrobe = 0.4 V 
TA = 25°C -1.15 -2.4 -1.15 -2.4 mA 

IIRTC) 
Response-time-control 

current 

VCC = MAX, 	VID = 0.5 V, 

VRo = 0 
TA = 25°C - 1.2 -3.4 -1.2 -3.4 mA 

10(off) 
Off-state open-collector 

output current 

VCC = MIN, 	VOH = 12 V, 

VID = -4.5 V 

TA = 25°C 100 

sA 
TA = MAX 200 

VCC = MIN, 	VOH = 5.25 V, 

VID = -4.75 V 

TA = 25°C 100 

TA = MAX 200 

RT 
Line-terminating 

resistance 
VCC = 5 V TA = 25°C 77 130 167 74 130 179 0 

IOS 
Short-circuit 

output currentil 

VCC = MAX, 	Vo = 0, 

VD = -0.5 V 
TA = 25°C -15 -40 -80 -14 -40 -100 mA 

!cc 
Supply current 

(both receivers) 

VCC = MAX, 	VD = 0.5 V. 

VIC = 0  
TA = 25°C 32 50 32- 50 mA 

t Unless otherwise noted Vstrobe  = 2.4 V. All parameters with the excep ion of off-state open-collector output current are measured with the active pull-up 

connected to the sink output. 

t All typical values are at VCC = 5 V, TA = 25°C, and VIC = 0. 

6  Differential voltages are at the B input terminal with respect to the A input terminal. 

1  The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet for threshold voltages only. 

a Only one output should be shorted to ground at a time, and duration of the short-circuit should not exceed one second. 

switching characteristics, VCC = 5 V, CL = 30 pF, TA = 25°C 

PARAMETER TEST CONDITIONS 
SN55115 SN75115 

UNIT 
MIN TYP MAX MIN TYP MAX 

tPLH 
Propagation delay time, 

low-to-high-level output 
RL = 3.9 la See Figure 1 18 50 18 75 ns 

tPHL 
Propagation delay time, 

high-to-low-level output 
RL = 390 0, See Figure 1 20 50 20 75 ns 
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SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 
	

WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Z o  = 50 0, PRR 5_ 500 kHz, t w 	100 ns, duty cycle = 50%. 
B. CL includes probe and jig capacitance. 

FIGURE 1. PROPAGATION DELAY TIMES 

TYPICAL CHARACTERISTICS 

INPUT CURRENT 

vs 

INPUT VOLTAGE 

V1—Input Voltage—V 

FIGURE 2 
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SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 

TYPICAL CHARACTERISTICs t 

OUTPUT VOLTAGE 	 OUTPUT VOLTAGE 

vs 	 vs 

FREE-AIR TEMPERATURE 	 COMMON-MODE INPUT VOLTAGE 
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4.0 	  VCC = 4.5 V 

3.4 I 
3.2 VOH (VID .5 V, loH = —5 mA) 
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0.4 VOL (V ID 	0.5 V, 10L = 15 mA)_ 
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TA—Free-Air Temperature— ° C 

FIGURE 3 

HIGH-LEVEL OUTPUT VOLTAGE 

vs 

OUTPUT CURRENT 

LOW-LEVEL OUTPUT VOLTAGE 

vs 

OUTPUT CURRENT 

0 	5 	10 	15 	20 	25 
	

30 

I0H—High-Level Output Current—mA 

FIGURE 5 

10L—Low-Level Output Current—mA 

FIGURE 6 

t Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 
circuits only. These parameters were measured with the active pull-up connected to the sink output. 
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SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 

TYPICAL CHARACTERISTICS t 

0 	 1 	 2 	3 
	

4 
	 0 
	

1 	 2 	3 
	

4 

Vstrobe —Strobe Input Voltage—V 
	

Vsrrobe — Strobe Input Voltage—V 

FIGURE 9 
	

FIGURE 10 

t Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 

circuits only. These parameters were measured with the active pull up connected to the sink output. 
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SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 

TYPICAL CHARACTERISTIcs t 

SUPPLY CURRENT 

(BOTH RECEIVERS) 
VS 

SUPPLY VOLTAGE 

SUPPLY CURRENT 

(BOTH RECEIVERS) 

vs 

FREE-AIR TEMPERATURE 

VCC 	5 . 5  V 
B INPUT AT 5.5 V 

A INPUT AT 0 V 
0 

2 	3 	4 	5 	6 	7 	8 	 —75 —50 —25 0 25 50 75 100 125 

VCC—Supply Voltage—V 
	

TA—Free-Air Temperature— ° C 

FIGURE 11 
	

FIGURE 12 

MAXIMUM OPERATING FREQUENCY 

VS 

RESPONSE-TIME-CONTROL CAPACITANCE 
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FIGURE 13 	 FIGURE 14 

t Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 

circuits only. These parameters were measured with the active pull-up connected to the sink output. 
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SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 

APPLICATION INFORMATION 

— — 

 

1DrSN75113 DRIVER 

1:>-- SN75115 RECEIVER 

IA capacitor may be connected in series with Zo  to reduce power dissipation. 

FIGURE 15. BASIC PARTY-LINE OR DATA-BUS DIFFERENTIAL DATA TRANSMISSION 
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SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

02143, MAY 1976—REVISED MAY 1990 

Features common to all types 

• Single 5-V Supply 

• 3-State Driver Output Circuitry 

• TTL-Compatible Driver Inputs 

• TTL-Compatible Receiver Output 

• Differential Line Operation 

• Receiver Output Strobe ('116, SN75117) or 
Enable (SN75118, SN75119) 

• Designed for Party-Line (Data-Bus) 
Applications 

• Choice of Ceramic or Plastic Packages  

Additional features of the SN55116/SN75116 

• Independent Driver and Receiver 

• Choice of Open-Collector or Totem-Pole 
Outputs on Both Driver and Receiver 

• Dual Data Inputs on Driver 

• Optional Line-Termination Resistor in 
Receiver 

• ± 15-V Receiver Common-Mode Capability 

• Receiver Frequency Response Control 

Additional features of the SN75117 

• Driver Output Internally Connected to 
Receiver Input 

The S .5' 1 8 is an SN75116 with 3-State Receiver Output Circuitry 
The SA175119 is an SN75117 with 3-State Receiver Output Circuitry 

description 

These integrated circuits are designed for use in interfacing between TTL-type digital systems and differential 

data transmission lines. They are especially useful for party-line (data-bus) applications. Each of these circuit 

types combine in one package a 3-state differential line driver and a differential-input line receiver, both 
of which operate from a single 5-V power supply. The driver inputs and receiver outputs are TTL compatible. 
The driver employed is similar to the SN55113/SN75113 3-state line driver, and the receiver is similar 

to the SN55115/SN75115 line receiver. 

The '116 and SN75118 circuits offer all the features of the SN55113/SN75113 driver and the 
SN551 15/SN751 15 receiver combined. The driver performs the dual input AND and NAND functions when 
enabled, or presents a high impedance to the load when in the disabled state. The driver output stages 

are similar to TTL totem-pole outputs, but have the current-sink portion separated from the current-sourcing 

portion and both are brought out to adjacent package pins. This feature allows the user the option of using 

the driver in the open-collector output configuration, or, by connecting the adjacent source and sink pins 
together, of using the driver in the normal totem-pole output configuration. 

The receiver portion of the '116 and SN751 18 features a differential-input circuit having a common-mode 
voltage range of ±15 V. An internal 13042 resistor is also provided, which may optionally be used for 

terminating the transmission line. A frequency response control pin allows the user to reduce the speed 
of the receiver or to improve differential noise immunity. The receiver of the '116 also has an output strobe 
and a split totem-pole output. The receiver of the SN75118 has an output-enable for the 3-state split totem-
pole output. The receiver section of either circuit is independent of the driver section except for the VCC 

and ground pins. 

The SN75117 and SN75119 circuits provide the basic driver and receiver functions of the '116 and 

SN75118, but use a package that is only half as large. The SN75117 and SN751 19 are intended primarily 

for party-line or bus-organized systems as the driver outputs are internally connected to the receiver inputs. 

The driver has a single data input and a single enable input, and the SN751 17 receiver has an output strobe 
while the SN751 19 receiver has a 3-state-output enable. These devices do not, however, provide output 
connection options, line termination resistors, or receiver frequency-response controls. 

The SN551 16 is characterized for operation over the full military temperature range of — 55°C to 125°C; 
the SN75116, SN75117, SN75118, and SN75119 are characterized for operation from 0°C to 70 °C. 

• S • 	documents contain information 
• n tion date. Products conform to 

• di terms of Texas Instruments 
standard warranty. Production processing dons not 
necessarily include testing of all parameters. 
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SN55116 	J PACKAGE 
SN75116 	D, J, OR N PACKAGE 

(TOP VIEW) 
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SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

SN55116 
FK PACKAGE 

(TOP VIEW) 
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SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

'116, SN75118 

FUNCTION TABLE 
OF DRIVER 

INPUTS OUTPUTS 

DE DA DB DY 	DZ 

L X X 

S
 _I 

N
 

H L X 

H X L 

H H H 

'116, SN75118 

FUNCTION TABLE OF RECEIVER 

RS/RE 
DIFF OUTPI IT RY 

'116 U!.:0118 INPUT 

L X H Z 

H L H H 

L L 

SN75117, SN75119 

FUNCTION TABLE 
OF DRIVER 

INPUTS OUTPUTS 

DI DE A B 

H H H L 

L H L H 

X L Z Z 

SN75117, SN75119 

FUNCTION TABLE OF RECEIVER 

INPUTS OUTPUT RY 

A B RS/RE SN75117 SN75119 

H L H H H 

L H H L L 

X X L H Z 

H = high level (VI z VIH min or VID more 
positive than VTH max) 
L = low level (VI < VII_ max or VID more 
negative than VTL max) 

X = irrelevant 

Z = high impedance (off) 

schematics of inputs and outputs 

EQUIVALENT OF 

EACH DRIVER INPUT 
AND EACH RE AND RS INPUT 

EQUIVALENT OF 

EACH RECEIVER INPUT 
(EXCLUDING ENABLES 

AND STROBES) 

TYPICAL OF ALL OUTPUTS 

VCC 
 

VCC VCC 
4 k1-2 1 pF NOM 
NOM 

--)H 

INPUT 
INPUT • 	-- - 

8  l<0. 
7k2 

NOM 
NOM 

PULLUP 
OUTPUTI 

130 0 

NOM __ _ SINK 
OUTPUT 1  

Driver 0 NOM output R ... 9 
Receiver output R — 20 8 NOM 

ton SN75117 and SN75119, common 
outputs replace the separate pullup and 
sink outputs. 
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SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

RYP (PULLUP) 

RYS (SINK) 

2-150 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

logic symbols t 

DE (13)  

DA 
(14) 

 DB (15)  

RB
17)  

15) 
RA 
R T  16) , 

A 

RS 
(10)  

( 
RTC 

(9) 
 

logic diagrams (positive logic) 

'116 	 '116 AND SN75118 

& 	 14) 	 DE (13)  
DYP 

• (3)  
DYS 
	11) 

DZP 	
DA 114) 

 
• (2)  

DZS 	 DR  (15) 

&C> 

• (12)  RYE  
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(1) 

DI 
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RY 
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SN75117 

C> 

EN 	 V 

V 

RS 
15) 

 RY 
(6) 

 

DE 
17) 

 DI 
11)  

&<1 

13) 
A 

(2) 

(7)  

(1) 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and 1EC Publication 617-12. 
Pin numbers shown for '116 and SN75118 are for J and N packages; those shown for SN75117 and SN75119 are for JG and P paCkages. 

(4) DYP IPULLUP) 

(3) DYS (SINK) 

11) DZP 1PULLUP) 
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.1111 RYS RT 

EN 

RESP 

EN 

&C, (4)  DYP 
3)  

DYS 

DZP 

DZS 

C> 
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SN75118 

SN75117 DRIVER AND RECEIVER 

(12) RYP 

(PU LLUPI 

(11) RYS 

(SINK) 

SN75118 RECEIVER 



PACKAGE 
	TA < 25°C 

	
DEBATING FACTOR 
	

TA = 70 ° C 
	

TA = 125°C 

POWER RATING 
	

ABOVE TA = 25°C 
	

POWER RATING 
	

POWER RATING 

D18 pin) 	 725 mW 

D 116 pin) 	 950 mW 

FK 	 1375 mW 

J ISN551161 	1375 mW 

J (all others) 	1025 mW 

JG 	 825 mW 

N 	 1150 mW 

P 	 1000 mW 

5 8 mW/°C 

7.6 mW/`C 

11 0 rnW/°C 

11.0 mW/°C 

8.2 mW/°C 

6.6 rnW/'C 

9.2 mW/°C 

8.0 mW/°C 

464 mW 

608 mW 

880 mW 

880 mW 

656 mW 

528 mW 

736 mW 

640 mW 

275 mW 

275 mW 

SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

'116, 

SN75118 

SN75117, 

SN75119 
UNIT 

Supply voltage, VCC (see Note 1) 7 7 V 

Input voltage, VI 

DA, DB, DE, DI, RE, RS 5.5 5.5 

V RA, RB, RT ±25 

A and B 0 to 6 

Off-state voltage applied to open-collecto 	outputs 12 V 

SN55116 

SN75116 

THRU 

SN75119 

UNIT 

Continuous total power dissipation (see Note 2) See Dissipation Rating Table 

Operating free-air temperature range — 55 to 125 0 to 70 °C 

Storage temperature range —65 to 150 —65 to 150 °C 

Case temperature for 60 seconds: FK package 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case 

for 60 seconds: J and JG packages 
300 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case 

for 10 seconds: D, N, or P package 
260 °C 

NOTES: 1. All voltage values are with respect to network ground terminal. 
2. In the FK and J packages, SN55116 chip is alloy mounted and SN75116 through SN75119 chips are glass mounted. 

DISSIPATION RATING TABLE 

recommended operating conditions 

PARAMETER 
SN55116 SN75' 

UNIT 
MIN TYP MAX MIN TYP MAX 

Supply voltage, VCC 4.5 5 5 5 4.75 5 5.25 V 

High-level input voltage, VIH All inputs except 

differential inputs 

2 2 V 

Low-level input voltage, VIL 0.8 0.8 V 

High-level output current, loti 
Drivers —40 —40 

mA 
Receivers —5 —5 

Low-level output current, Ick 
Drivers 40 40 

mA 
Receivers 15 15 

Receiver input voltage, V1 
'116, '118 ±15 ±15 

V 
'117, '119 0 6 0 6 

Common mode receiver input voltage, VICR 
'116, '118 ±15 ±15 

V 
'117, '119 0 6 0 6 

Operating free-air temperature, TA —55 125 0 70 °C 

TEXAS 
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SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

driver section 

PARAMETER TEST CONDITIONSt 
'116, SN75118 SN75117, SN75119 

UNIT 
MIN 	TYPt 	MAX MIN 	TYPt 	MAX 

VII( 	Input clamp voltage VCC = MIN, 	li = —12 mA —0.9 	—1.5 —0.9 	—1.5 V 

VOH 	High-level output voltage 

VCC = MIN. 

VIL = 0.8 V, 

VIH = 2 V 

TA = 25 ° C (SN55116) 

TA = 0°C to 70 °C ISN751 

loH = —10 mA 2.4 	3.4 2.4 	3.4 

V 
loH = —40 mA 2 	3 2 	3 

TA = —55°C to 125°C 1 0H = —10 mA 2 2 

ISN55116) IOH = —40 mA 1.8 1.8 

VOL 	Low-level output voltage 
VCC = MIN, 	VIH = 2 V, 

VIL = 0.8 V, loL = 40 mA 
0.4 0.4 V 

VOK 	Output clamp voltage VCC = MAX, 10 = —40 mA, DE at 0.8 V —1,5 —1.5 V 

Off-state open-collector 
IO(off/ 

output current 

VCC = MAX, 

V0 = 12 V 

TA = 25°C 1 	10 
 

AA 
TA = MAX 

200  
— 

.1x :. 20 

Off-state 

loz 	(high-impedance-state) 

output current 

VCC = MAX, V0 = 0 to VCC, DE at 0.8 V, 

TA = 25°C 
t10 

AA VCC = MAX, 

DE at 0.8 V, 

TA = MAX 

Vo = 0 SN55116 —300 

Vo = 0.4 V to VCC SN55116 ± 150 

V0 = 0 to VCC SN75' ±20 

Input current 

II 	at maximum 

input voltage Driver or 

enable 

input 

VCC = MAX, V1 = 5.5 V 1 1 mA 

High-level 
IIH 

input current 
VCC = MAX, Vi = 2.4 V 40 40 #A. 

Low-level 
IlL 

input current 
VCC ' MAX, Vi = 0.4 V —1.6 —1.6 mA 

Short-circuit 
JOS 

output current 5  
Vcc --x MAX, V0 = 0, TA = 25°C —40 	 —120 —40 	 —120 mA 

Supply current (driver 
icc 

and receiver combined) 
VCC = MAX, TA = 25°C 42 	60 42 	60 mA 

tAll parameters with the exception of off-state open-collector output current are measured with the active pull-up connected to the sink output. For conditions 

shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

tAll typical values are at VCC = 5 V and TA = 25°C. 

5 Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 

switching characteristics, VCC = 5 V, CL = 30 pF, TA = 25°C 

driver section 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tpLH 	Propagation delay time, lo 	to-high level output 
See Figure 13 

14 30 
ns 

1PHL 	Propagation delay time, h gh 	o-low level output 12 30 

tozH 	Output enable time to high level RL = 'i AA 0, See Figure 14 8 20 ns 

tpZL 	Output enable time to low level RL = 	. 	.1, See Figure 15 17 40 ns 

tpHz Output disable time from high level RL = 	ii...."4 See Figure 14 16 30 ns 

tpLz 	Output disable time from low level RL = 250 0, See Figure 15 20 35 ns 
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VCC = 5 V 
No load 

e 
. 

4 	' TA = —55 ° C 

TA = 25° C • 

TA = 125 C 4 

6 

5 

1 
4 

co 

3 

0 

O
1 2  

1 

0 
0 	1 	2 	3 

V1—Data Input Voltage—V 

FIGURE 2 

SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

switching characteristics, VCC = 5 V, CL = 30 pF, TA = 25°C 

receiver section 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tpLH Propagation delay time, low-to-high-level output 
RL = 400 0, See Figure 16 

20 75 ns 

tpHL Propagation delay time, high-to-low-level output 17 75 ns 

tPZH Output enable time to high level SN75118 

and 

SN75119 

only 

RL = 480 0, See Figure 14 9 20 ns 

tPZL Output enable time to low level RL = 250 0, See Figure 15 16 35 ns 

tpHz Output disable time from high level RL = 480 0, See Figure 14 12 30 ns 

tPLZ Output disable time from low level RL = 250 0, See Figure 15 17 35 ns 

TYPICAL CHARACTERISTICS 

DRIVER OUTPUT VOLTAGE 
vs 

DRIVER INPUT VOLTAGE 

DRIVER OUTPUT VOLTAGE 
vs 

DRIVER INPUT VOLTAGE 

6 
No load I  
TA = 25°C 

5 

cu
1 	

4 a  

3 

0 

O
1 2 

VCC = 5.5 V 

--t— vcc, 4 . 5  V 

Vcc = 5 V 

1 

0 
0 	1 	2 	3 

VI—Date Input Voltage—V 

FIGURE 1 
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—100 —20 	—40 	—60 	—80 

ION — High - Level Output Current —mA 

FIGURE 3 

DRIVER PROPAGATION DELAY TIMES 
vs 

FREE - AIR TEMPERATURE t 

2-1 56 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

TA = 25°C 

I./,,.., ...t... 
VCC _ 

CC ' 

--- 5.5 v  
5V  

4.5v 

1 

t 

0.6 
TA = 25° C 

> 0.5 

0.4 

a a. 

(?) 0.3 
5, 

0.2 
0 

0 0.1 

VCC = 5.5 V 

20 	40 	60 	80 	100 120 

10L — Low - Level Output Current— mA 

FIGURE 4 

DRIVER OUTPUT ENABLE AND DISABLE TIMES 
vs 

FREE-AIR TEMPERATUREt 

VCC = 5  V 
CL = 30 pF 

See Figure 13 
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TA—Free-Air Temperature— ° C 

FIGURE 5 

0 
25 50 75 100 125 	—75 —50 —25 0 	25 50 75 100 

TA—Free-Air Temperature— ° C 

FIGURE 6 

VCC 
See 

=5 V 

Note 6 

20 

18 

16 

;c, 14 

12 

10 

8 
rn 
a 6 

a. 
4 

2 

t Data for temperatures below 0°C and above 70°C are applicable to 5N55116. 
NOTE 6: For tpzH and tpHz: RL = 180 0, see Figure 14. For tpzL and tpLz: RL = 250 0, see Figure 15. 
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FIGURE 8 
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N./ID—Differential Input Voltage—V 

FIGURE 7 
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VCC = 5 V 
RL = 400 D. 

— See Figure 16 
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SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

TYPICAL CHARACTERISTICS 

RECEIVER OUTPUT VOLTAGE 
VS 

DIFFERENTIAL INPUT VOLTAGE 

RECEIVER OUTPUT VOLTAGE 
VS 

DIFFERENTIAL INPUT VOLTAGE t 

RECEIVER PROPAGATION DELAY TIMES 
VS 

FREE-AIR TEMPERATUREt 

RECEIVER OUTPUT ENABLE AND DISABLE TIMES 
VS 

FREE-AIR TEMPERATUREt 

Ycc = 5  V 
See Note 7 

tPLZ 

tPZL 

tPHZ 

tPZH 

—75 —50 —25 0 	25 50 75 100 125 

TA—Free-Air Temperature— ° C 

FIGURE 10 

tData for temperatures below 0 °C and above 70°C are applicable to SN55116. 
NOTE 7: For tpzH and tpHz:  RL = 480 0, see Figure 14. For tpzL and tpLz: RL = 250 0, see Figure 15. 
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FIGURE 11 
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t Data for temperatures below 0°C and above 70°C are applicable to SN55116. 

VCC = 5  V 
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SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

TYPICAL CHARACTERISTICS 

SUPPLY CURRENT (DRIVER AND RECEIVER) 
VS 

SUPPLY VOLTAGE 

SUPPLY CURRENT (DRIVER & RECEIVER) 
vs 

FREE-AIR TEMPERATURE t 
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tPLH-r1--*1
I 

14-0-  tPHL 

1.5 V NAND 

OUTPUT 

90% 
1.5 V 

/4111-  65 ns 

	

I 	I  	
90 % 

INPUT 	I 1.5 V 

10% 	I 

14-111-tPHL 

til-‹
5 ns 

1.5 V 
AND 

OUTPUT 

TEST 

POINT 

FROM OUTPUT 
UNDER TEST 

R 1 = 400 

CL = 30 pF 	(See Note Cl 

-" (See Note B) 

LOAD CIRCUIT 

SN55116, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

FROM OUTPUT 	 TEST
•  

UNDER TEST 	 T 	 POINT 

CL = 30 pF 

(See Note B) 

FROM OUTPUT 	  
UNDER TEST 

CL = 30 pF 	 IL 
(See Note B) 

TEST 

POINT 

LOAD CIRCUIT 
	

LOAD CIRCUIT 

•3 V 

VOH 	

11- INPUT 1141 id_61_1.54V5  tnpsz H  1.514 N-

6

5 55 V I  I 

	

10% 	 10% 

	

I 	I 	  I 	1 	 3V 

	

I 	90% 	90% 
0 V 	

1 

I 	i 02101-1 

I 

'' 1 
VOL OUTPUT __21( 

1.5 V 	I 
015v  

VOH 	 tPHZ-I4-01 	Voff = 0 V 

VOL 

VOLTAGE WAVEFORMS 
	

VOLTAGE WAVEFORMS 

FIGURE 13. tpl_H and tpm_ (DRIVERS ONLY) 
	

FIGURE 14. tpzH and tpHZ 

5V 

i RL = 250 0 

FROM OUTPUT 	 TEST 
UNDER TEST 	 POINT 

-T-CL = 30 pF 
"I.  (See Note BI 
---- 

LOAD CIRCUIT 

toff = 5 V 

11 0.5 V 

VOL 

14-.55 ns 	 14-65 ns 
-3 V 

90% 90% 
1.5 V 	1.5 V 	I 

10% 
0 V 

VOLTAGE WAVEFORMS 

FIGURE 15. tpZL and tpLZ 

-lot 14-65 ns 

B INPUT 	 90% 

(See Note El 	
I 50% 

10% I 

14- tPHL 

OUTPUT 	 1.5 V  

-11.1 	 ns 
VH 

90% 	I 
50% I 	(See Note El 

I 10% 
VL 

-01 14- tPLH 
VOW 

1.5 V 

VOL 

—101 
1 
1 

INPUT 

10% 

14-01- tp2L 

tpLz ►d 

OUTPUT 
	 1.5 V 

VOLTAGE WAVEFORMS 

FIGURE 16. tpLH and tpHL (RECEIVERS ONLY) 

NOTES: A. Input pulses are supplied by generators having the following characteristics Z o  = 50 0, PRR 	500 kHz, tw  = 100 ns. 

B. CL includes probe and jig capacitance. 
C. All diodes are 1 N3064 or equivalent. 
D. When testing the '116 and SN75118 receiver sections, the response-time control and the termination resistor pins are left open. 

E. For '116 and SN75118, VH = 3 V, VL = -3 V, the A input is at 0 V. 

For SN75117 and SN75119, VH = 3 V, VL = 0, the A input is at 1.5 V. 
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SN55121 . . .J PACKAGE 

SN75121 . . . D, J, OR N PACKAGE 

(TOP VIEW) 

1A 

1B 

1C 

1D 

1E 

1F 

1Y 

GND 

VCC 
2F 

2E 

2D 

2C 

2B 

2A 

2Y 

SN55121 . . . FK PACKAGE 

(TOP VIEW) 

< C.) C.) U_ 
Z > 

L..2 
3 2 1 20 19 

1C 4 	 18 2E 

1D 5 	 17 2D 

NC 6 	 16 NC 

16 
	

7 	 15 2C 

1F 8 	 14 2B 

9 10 11 12 13 
r-1 	 r-i 

>- o>- 

(2 

NC — No internal connection 

FUNCTION TABLE 

INPUTS OUTPUT 

A B 	C D E F Y 

H H 	H H X X H 

X X 	X X H H H 

All other input combinations L 

H = high level 
L = low level 
X = irrelevant 

440 TEXAS 
INSTRUMENTS 

PRnnurrioN 	A r ocuments contain i• 
..11. it s of ..1.. eon date. Products • .1.. m to 

•il• diem. 	terms of Texas I.• .11 Dents 
• • 	• r warranty. Production processed 2..3 not 

„ 	.Jly include testing of all parameters. 

Copyright © 1986, Texas Instruments Incorporated 

SN55121, SN75121 
DUAL LINE DRIVERS 

D1334, SEPTEMBER 1973—REVISED SEPTEMBER 1984 

• Designed for Digital Data Transmission over 
50-0 to 500-12 Coaxial Cable, Strip Line, or 

Twisted Pair 

 

• High-Speed 

tpd = 20 ns Max at CL = 15 pF 

• TTL Compatible With Single 5-V Supply 

• 2.4-V Output at 10H = —75 mA 

• Uncommitted Emitter-Follower Output 
Structure for Party-Line Operation 

• Short-Circuit Protection 

• AND-OR Logic Configuration 

• Designed for Use With Triple Line Receivers 

SN55122, SN75122 

• Designed to Be Interchangeable With 

Signetics N8T13 

description 

The SN55121 and SN75121 dual line drivers are 

designed for digital data transmission over lines 

having impedances from 50 to 500 ohms. They 
are also compatible with standard TTL logic and 

supply voltage levels. 

The low-impedance emitter-follower outputs of 
the SN55121 and SN75121 will drive 

terminated lines such as coaxial cable or twisted 

pairs. Having the outputs uncommitted allows 
wired-OR logic to be performed in party-line 

applications. Output short-circuit protection is 
provided by an internal clamping network which 

turns on when the output voltage drops below 

approximately 1.5 V. All of the inputs are in 
conventional TTL configuration and the gating 

can be used during power-up and power-down 

sequences to ensure that no noise is introduced 

to the line. 

The SN55121 is characterized for operation over 

the full military temperature range of — 55 °C to 
125°C. The SN75121 is characterized for 
operation from 0 °C to 70°C. 
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logic symbol t 

1A (1) 

 18 
(2)  

1C 

10 

1E 

(3) 

(4)  

(5)  

1F 

2A 
(10)  

2B 
(111  

2C 112) 	 

2D 
(13)  

2E 
(14)  

2F 
(15)  

16) 

logic diagram (positive logic) 

1A 
(1) 

to ( 

IC (3) 

10 ( 

1E 

1F (6)  

17 )  ly 

91  
2Y 

SN55121, SN75121 
DUAL LINE DRIVERS 

This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 

schematic (each driver) 

VCC 	 

TO OTHER 

LINE DRIVER 

               

  

4 k2 

   

4 ks2 

 

      

               

                   

                   

                   

                   

B 

C 

E 

F 

                  

                 

• 	

                 

                 

                  

                  

                  

                  

GND 	 

TO OTHER 	 

LINE DRIVER 

  

III 

         

                 

                 

All resistor values shown are nominal. 
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SN55121, SN75121 
DUAL LINE DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

SN55121 SN75121 UNIT 

Supply voltage, VCC (see Note 1) 6 6 V 

Input voltage 6 6 V 

Output voltage 6 6 V 

Continuous total power dissipation (see Note 2) See Dissipation Rating Table 

Operating free-air temperature range —55 to 125 0 to 70 °C 

Storage temperature range —65 to 150 —65 to 150 °C 

Case temperature for 60 seconds: FK package . 	• °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package • ° C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package • ° C 

NOTES: 1. All voltage values are with respect to both ground terminals connected together. 

2. In the FK and .1" packages, SN55121 chips are either silver glass or alloy mounted and SN75121 chips are glass mounted. 

DISSIPATION RATING TABLE 

TA :5 25°C DEBATING FACTOR TA = 70°C TA = 125 °C 
PACKAGE 

POWER RATING ABOVE TA = 25°C PO:. 	3ATING POWER RATING 

D 950 mW 7.6 mW/ ° C -nW 

Fl< 1375 mW 11 0 mW/°C 880 mW 275 mW 

J (SN55121) 1375 mW 11 0 mW/ ° C 880 mW 275 mW 

J (SN75121) 1025 mW 8.2 mW/ °C 656 mW 

N 1150 mW 9.2 mW/°C 736 mW 

recommended operating conditions 

SIN•• • 21 4.'4 '-i121 
UNIT 

MIN :...'.1 MAX MIN 7..uM MAX 

Supply voltage, VCC 4.75 5 5.25 4.75 5 5.25 V 

High-level input voltage, VIH 2 2 V 

Low-level input voltage, Vit.  0.8 0.8 V 

High-level output current, Ic.i —75 —75 mA 

Operating free-air temperature, TA —55 125 0 70 °C 

TEXAS 
INSTRUMENTS 
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3V V CC 

0 V 

VOH 

10% 

INPUT 

10% 

OUTPUT 

CL 

(See Note BI 
OUTPUT 

5 ns 

3V 
90% 

1.5 V 

1.—C 5 ns 

90% 

1.5 V 

tpLH 

1.5 V 	1.5 V 

VOL 
VOLTAGE WAVEFORMS TEST CIRCUIT 

PULSE 

GENERATOR 

(See Note Al 

SN55121, SN75121 
DUAL LINE DRIVERS 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
range (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN MAX UNIT 

VIK Input clamp voltage VCC = 5  V, II = —12 mA —1.5 V 

VIBRII Input breakdown voltage VCC = 5  V, II = 10 mA 5.5 V 
VOH High-level output voltage VIH = 2 V, 1 0H = —75 mA, 	See Note 3 2.4 V 

10H High-level output current 
VCC = 5  V, 

TA = 25 ° C, 

VIH= 4.5 V, 	VOH = 2 V, 

See Note 3 
—100 —250 mA 

1 oL .-. level output current VIL = 0.8 V, VOL = 0.4 V, 	See Note 3 —800 AA 

1 0(off) %,i-.tate output current VCC = 3  V, Vo = 3 V 500 ILA 

11H High-level input current Vi = 4.5 V 40 pA 

IlL Low-level input current Vi = 0.4 V —0.1 —1.6 mA 

IOS Short-circuit output current 1. VCC = 5  V, TA = 25 ° C —30 mA 

1CCH Supply current, outputs high VCC = 5.25 V, All inputs at 2 V, 	Outputs open 28 mA 

1CCL Supply current, outputs low VCC = 5.25 V, All inputs at 0.8 V, 	Outputs open 60 mA 

Not more than one output should be shorted at a time. 

NOTE 3: The output voltage and current limits are valid for any appropriate combination of high and low inputs specified by the 

function table for the desired output. 

switching characteristics, VCC 	5 V, TA = 25C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

IPLH 	Propagation delay time, low-to-high-level output RL = 37 0, 

See Figure 1 

CL = 15 pF, 11 20 
ns 

tpHL 	Propagation delay time, high-to-low-level output 8 20 

tpLH 	Propagation delay time, low-to-high-level output RL = 37 0, 

See Figure 1 

CL = 1000 pF, 22 50 
ns 

tpHL 	Propagation delay time, high-to-low-level output 20 50 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 1. SWITCHING TIMES 

NOTES: A. The pulse generators have the following characteristics: Z o  = 50 0, tw  = 200 ns, duty cycle < 50%, PRR -‘ 500 kHz. 

B. CL includes probe and jig capacitance. 
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75 

L 	  
E2  I 

75 S2 

1/2 SN55121 
1/2 SN55121 —j 

'

75 

L 1/2 SN55121 

L  1/3 SN55122 j 

1 
r- 

75-S2 COAXIAL CABLE 

	 Q__Q 

SN55121, SN75121 
DUAL LINE DRIVERS 

TYPICAL CHARACTERISTICS 

OUTPUT CURRENT vs OUTPUT VOLTAGE 
—300 

—250 

VCc = 5 V 
VIH = 2 V 
TA = 25 ° C- 

C  

—200 

L) —150 

50 

0 	 
0 0.5 1 1 5 2 2.5 1 3 5 4 4.5 5 

Vo—Output Voltage—V 

FIGURE 2 

APPLICATION INFORMATION 

r 1/3 SN55122 

5-52 COAL CABLE) 
	COAXIAL' I 	1/3 SN55122 75-U COAXIAL CABLE 	CABLE 

L 1/2 SN55121i 

FIGURE 3. SINGLE-ENDED PARTY LINE CIRCUITS 
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SN55122, SN75122 
TRIPLE LINE-RECEIVERS 

D1334, SEPTEMBER 1973—REVISED SEPTEMBER 1986 

• Designed for Digital Data Transmission Over 
Coaxial Cable, Strip Line, or Twisted Pair 

• Designed for Operation With 50-12 to 500-12 
Transmission Lines 

 

• TTL Compatible 

• Single 5-V Supply 

• Built-In Input Threshold Hysteresis 

• High Speed 	. 	. 	. Typical Propagation 

Delay Time = 20 ns 

SN55122.. 

SN75122 . 

1A 

1B 12 

2R 13 

2S 14 

2A 1s 

2B 16 

2Y17 

GND 

(TOP 

D, J, OR 

VIEW) 

. J PACKAGE 

N PACKAGE 

VCC 
1S 

1R 

1Y 

3A 

13S 

3R 

3Y 

51 

141 

131 

121 

11 

• Independent Channel Strobes 

• Input Gating Increases Application Flexibility 

• Fanout to 10 Series 54/74 Standard Loads 

• Can Be Used With Dual Line-Drivers 

SN55121 and SN75121 

• Interchangeable With Signetics N8T14 

description 

The SN55122 and SN75122 are triple line- 

receivers that are designed 	for digital 	data 

2R 
2S 

NC 

2A 

20 

SN55122. . . FK PACKAGE 

(TOP VIEW) 

U 
z > 

1R 
1Y 

NC 

3A 

3S 

5 

6 

7 

8 

LJ LJ U LJ LJ 
3 	2 	1 	20 19 

9 	10 11 	12 	13 
r-1 rn n I-1 

18 

17 

16 

15 

14 U 

>- o U ›- CC 
C`I Z Z CO CO 

transmission over lines having impedances from 
50 to 500 12. They are also compatible with 
standard TTL-logic and supply voltage levels. 

The SN55122 and SN75122 have receiver inputs with built-in hysteresis to provide increased noise margin 

for single-ended systems. The high impedance of this input presents a minimum load to the driver and 
allows termination of the transmission line in its characteristic impedance to minimize line reflection. An 

open line will affect the receiver input as would a low-level voltage. The receiver can withstand a level 
of —0.15 V with power on or off. The other inputs are in TTL configuration. The S input must be high 

to enable the receiver input. Two of the line receivers have A and B inputs that, if both are high, will hold 
the output low. The third receiver has only an A input that, if high, will hold the output low. 

The SN55122 is characterized for operation over the full military temperature range of — 55°C to 125 °C. 
The SN75122 is characterized for operation from 0°C to 70°C. 

RON " documents contain i nf urination 
is of 	ition date. Products conform to 

,—,ie terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

TEXAS 
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19) 
3y 

3A 112) 

1S 

1A 

1B 

1R ----C .11 	 
115) 

114) 

2R —c > 
13) 

(41 
2S 

2A 

2B 

113) 
1Y 

17) 
2Y 

3R 

3S 

SN55122, SN75122 
TRIPLE LINE-RECEIVERS 

logic symbol 

1R 
(14) 	r, 

JSD 

1S 115) (13) iy  

1A 
11) 

(2) 1B 

2R 13) 

(4) 2S 

2A 
17) 

2Y 
{5)  

2B 161  

JTD 
3R 

(10) 

111)  3S 
191 

3Y 

3A (12) 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

logic diagram 

FUNCTION TABLE 

INPUTS OUTPUT 

Y A 13* R S 

1-1 H X X 

-
, 	

2
  
1
 -2

 
I
 

X X L H 

L X IA X 

L X X L 

X L I-1 X 

X L X L 

*13 input and last two lines of the 
function table are applicable to 
receivers 1 and 2 only. 

H = high level 

L = low level 

X - irrelevant 
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VCC 	 

TO OTHER 4_1' 
RECEIVERS 

114. 3, 101 

3, 7, 91 

181 
050 	  

TO OTHER 
...- 

RECEIVERS 

.. .VCC bus 

5 8 input is provided on receivers 1 and 2 only. 
Resistor values shown are nominal. 

A 

/77 

A  Ii 5,121 

 (2 61 

SN55122, SN75122 
TRIPLE LINE-RECEIVERS 

schematic diagram (each receiver) 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  6 V 

Input voltage: R input 	  6 V 

A, B, or S input 	  5.5V 

Output voltage 	  6 V 

Output current 	  ± 100 mA 

Continuous total power dissipation (see Note 2) 	  See Dissipation Rating Table 

Operating free-air temperature range: SN55122 	  —55°C to 125°C 

SN75122 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Case temperature for 60 seconds: FK package 	  260°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 	 260°C 

NOTES: 1. Voltage values are with respect to network ground terminal. 
2. In the FK and J packages, SN55122 chips are alloy mounted and in the J package, SN75122 chips are glass mounted. 

DISSIPATION RATING TABLE 

TA <  25°C DERATING FACTOR TA — 70 ° C TA 	125 ° C 

POWER RATING ABOVE TA 	25 ° C POWER RATING POWER RATING 

950 mW 7.6 rnW/°C 608 mW 

1375 mW 11.0 mW/°C 880 mW 275 mW 

1375 mW 11.0 mW/°C 880 rnW 275 mW 

1025 rnW 8.2 mW/°C 656 mW 

1150 mW 9.2 mW/°C 736 mW 

PACKAGE 

D 

FK 

J (SN55122) 

J (SN75122) 

N 

TEXAS 
INSTRUMENTS  
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SN55122, SN75122 
TRIPLE LINE-RECEIVERS 

recommended operating conditions 

MIN NOM MAX UNIT 
Supply voltage, VCC 4.75 5 	5.25 V 

High-level input voltage, VIH A, B, R, or S 2 V 

Low-level input voltage, VIL A, B, R, or S 0.8 V 

High-level output current, Imi -500 AA 

Low-level output current, loL 16 mA 

Operating free-air temperature, TA 
• 22 -55 125 °C 

.
. 	'22 0 70 °C 

electrical characteristics over recommended operating free-air temperature, VCC = 4.75 V to 5.25 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

Vhys Hysteresis R VCC = 5 V, 	TA = 25°C 0.3 0.6 V 

VIK Input clamp voltage A,B, or S VCC = 5 V, 	II = -12 mA -1.5 V 

VI(BR) Input breakdown voltage A,B, or S VCC = 5 V, 	li = 10 mA 5.5 V 

VOH High-level output voltage 

VIH = 2 V, 	VIL = 0.8 V, 	Imi = - • 	uA 2.6 

V 
Vi(A) = 0, 	V11131 = 0, 	VHS) = “ 
V1161 	= 	1.45 V 	(see Note 3), 

1 0H = -500 1A 

2.6 

VOL Low-level output voltage 

VIH = 2 V, 	Vg_ = 0 . 8  V, 	10L= 16 mA 0.4 

V 
0.4 

VI(A) = 0, 	V11131 = 0, 	Vi(s) = 2 V, 

VIIR1 = 1.45 V 	(see Note 41, 

IOL = 16 mA 

III-1 High-level input current 
A,B, or S V1 = 4.5 V 40 

pA 
R VI = 3.8 V 170 

'IL Low-level input current A,B, or S Vi = 0.4 V, 	V1R = 0.8 V -0.1 -1.6 mA 

1 05 Short-circuit output current VCC = 5 V, 	TA = 25°C -50 -100 mA 

ICCH High-level supply current VCC = 5.25 V, All inputs at 0.8 V, Outputs open 72 mA 

ICCL Low-level supply current 
VCC = 5.25 V, All inputs at 2 V, Outputs open 

(see Note 51 
100 mA 

tAll typical values are at VCC = 5 V and TA = 25°C. 

Hysteresis is the difference between the positive-going input threshold voltage, VT+, and the negative-going input threshold voltage, 
VT_. See Figure 4. 

5 Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
NOTES: 3. The receiver input was high immediately before being reduced to 1.45 V. 

4. The receiver input was low immediately before being increased to 1.45 V. 
5. For SN55122, VCC = 5.5 V 

switching characteristics, VCC = 5 V, TA o  25°C 

PARAMETER TEST CONDI I I.NS MIN 	TYP MAX UNIT 

tPLH 	Propagation delay time, low-to-high-level output from R input See Figs.,.. 	, 20 	30 ns 

tpHL 	Propagation delay time, high-to-low-level output from R input See Figure 1 20 	30 ns 

4 
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5 ns —11.1 

90% 

INPUT 	1 5 V 

CL 

30 pF 

2.6 V 

84.5 

1 N3064 

OUTPUT 

5 1(0 

tPHL —44--01(  

14-11—  tPLH 

	  I 	VOH 

1.5V 	 1.5 V 

(See Note 81 

TEST CIRCUIT 

VOL 

VOLTAGE WAVEFORMS 

OUTPUT 

- $1 	 5 ns 

90% 	
2.6 V 

1.5 V 

10% 
0 V 

VCC 

PULSE 

GENERATOR 

(See Note Al 

10% 

V
s

—
O

u
tp

u
t  
V

o
lta

g
e

—
V

 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

VT + VT— 

VCC = 5 V 
— No load 

TA = 25°C 

SN55122, SN75122 
TRIPLE LINE•RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

NOTES: A. The pulse generator has the following characteristics: Z. = 50 0, t w  = 200 ris, duty cycle = 50%, PRR = 500 kHz. 

8. CL includes probe and jig capacitance. 

FIGURE 1. SWITCHING TIMES 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE 

04 	08 I 	14 
	

1 8 2 

VI—Input Voltage—V 

FIGURE 2 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 2-171 



1/3 SN55122 

•Do 

75-11 COAXIAL I— 	 --1 
75-2 COAXIAL CABLE 	CABLE 	

1/3 SN55122 

MO • 
75 12 75 

L 	  

1/2 SN55121 

L 1/2SN55121_j  

1 

1 75 

L 	

, 

1/2 SN55121 
	 — 

75-52 COAXIAL CABLE 

7 
It 

L 1/3 SN55122 

1/2 SN55121 

SN55122, SN75122 
TRIPLE LINE•RECEIVERS 

APPLICATION INFORMATION 

FIGURE 3. SINGLE-ENDED PARTY LINE CIRCUITS 

R 
INPUT 

OUTPUT 

The high gain and built-in hysteresis of the 

SN55122 and SN75122 line receivers enable them 

to be used as Schmitt triggers in squaring pulses. 

FIGURE 4. PULSE SQUARING 
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1R 

2D 

2R 

3D (111 
 3R 110) 

4D 

4R 

logic symbol t 

(121 

10  (4) 
1B 

28 

3B 

4B 

FUNCTION TABLE 

(RECEIVING) 

INPUTS OUTPUT 

S 8 D R 

H H X L 

H 	L X H 

SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 

D1663, SEPTEMBER 1973—REVISED SEPTEMBER 1986 

• Single 5-V Supply 	 SN55138 ... J PACKAGE 
SN75138 	D, J, OR N PACKAGE 

• High-Input-Impedance, High-Threshold 	 (TOP VIEW) 

Receivers 

• Common Driver Strobe 

• TTL-Compatible Driver and Strobe Inputs 
with Clamp Diodes 

• High-Speed Operation 

• 100-mA Open-Collector Driver Outputs 

• Four Independent Channels 

• TTL-Compatible Receiver Output 

description 

The SN55138 and SN75138 quad bus 
transceivers are designed for two-way data 
communication over single-ended transmission 

lines. Each of the four identical channels consists 
of a driver with TTL inputs and a receiver with 

a TTL output. The driver open-collector output 
is designed to handle loads of up to 100 mA 

open-collector. The receiver input is internally 
connected to the driver output, and has a high 
impedance to minimize loading of the 

transmission line. Because of the high driver-

output current and the high receiver-input 
impedance, a very large number (typically 

hundreds) of transceivers may be connected to 
a single data bus. 

The receiver design also features a threshold of 
2.3 V (typical), providing a wider noise margin 
than would be possible with a receiver having 

the usual TTL threshold. A strobe turns off all 
drivers (high impedance) but does not affect 

receiver operation. These circuits are designed 
for operation from a single 5-V supply and 
include a provision to minimize loading of the 

data bus when the power-supply voltage is zero. 

The SN55138 is characterized for operation over 

the full military temperature range of — 55°C to 
125°C. The SN75138 is characterized for 
operation from 0°C to 70 °C. 

GND 

1B 

1R 

1D 

2D 

2R 

2B 

GND 

SN55138 . . . FK PACKAGE 

(TOP VIEW) 

0 
0 Z U Um 

> 

3 	2 	1 	20 
L—I 
19 

1R 4 18 E 4R 

1D 5 17 E 4D 

NC 6 16  E NC 

2D 7 15 E S 

2R 8 14 E 3D 

9 	10 	11 	12 13 

CO 0 () 03 
c‘l z Z E0 

CC 
CO 

NC—No internal connection 

FUNCTION TABLE 

(TRANSMITTING) 

INPUTS OUTPUTS 

S D B R 

L H L H 

L L H L 

H = high level, L = low level, X = irrelevant 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

VCC 
4B 

4R 

4D 

S 

3D 

3R 

3B 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 

logic diagram (positive logic) 

1121 
S 

161 
2D 	 

211 
(61 

 111 

3D 

1D 	
(41 	

411-Do 

1R 	
131 4 

D 
4 

DD 

17 1 
26 

• 	► 	191 3B 

(101 4 3R 

4D 

4R 

Pin numbers showns are for D, J, and N packages 

schematics of inputs and outputs 

EQUIVALENT OF EACH 
STROBE AND DRIVER INPUT 

EQUIVALENT OF 

EACH RECEIVER INPUT 

VCC 

TYPICAL OF ALL 

DRIVER OUTPUTS 

OUTPUT 

TYPICAL OF ALL 
RECEIVER OUTPUTS 

VCC 

INPUT 

4 kSz NOM 

INPUT 	2 lc . NOM  

	

_ 	 	 

VCC 
130 .52 NOM 

di Di  OUTPUT 

EL 
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PACKAGE 
	TA 5. 25°C 
	

DERATING FACTOR 
	

TA 70°C 
	

TA 125°C 

POWER RATING 
	

ABOVE TA 25°C 
	

POWER RATING 
	

POWER RATING 

D 	 950 mW 

FK 	 1375 mW 

J (SN55138I 	1375 mW 

J ISN75138) 	1025 mW 

N 	 1150 mW 

7.6 mW/°C 

11.0 mW/°C 

11.0 mW/°C 

8.2 mW/°C 

9.2 mW/°C 

608 mW 

880 mW 	 275 mW 

880 mW 	 275 mW 

656 mW 

736 mW 

SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

SN55138 SN75138 UNIT 
Supply voltage, VCC (see Note 1) 7 7 V 

Input voltage • 5.5 V 

Driver off-state output voltage ., 7 V 

Low-level output current into the driver output 150 150 mA 

Continuous total power dissipation (see Note 2) See Dissipation Rating Table 

Operating free-air temperature range —55 to 125 0 to 70 °C 

Storage temperature range —65 to 150 —65 to 150 °C 

Lead temperature 1,6 mm 11/16 inch) from case for 10 seconds: D or N package 260 °C 

Case temperature for 60 seconds: FK package ?nn °C 

Lead temperature 1,6 mm 11/16 inch) from case for 60 seconds: J package 300 °C 

NOTES: 1. All voltage values are with respect to both ground terminals connected together. 
2. In the FK and J packages, SN55138 chips are alloy mounted and SN75138 chips are glass mounted. 

DISSIPATION RATING TABLE 

recommended operating conditions 

SN55138 SN75138 
UNIT 

MIN 	NOM 	MAX !.1P: 	NOM 	MAX 

Supply voltage, VCC 4.5 	5 	5.5 4..;:.. 	5 	5.25 V 

High-level input voltage, VIH 
Driver or strobe 2 2 

V 
Receiver 3.2 2.9 

Low-level input voltage, Vg_ 
Driver or strobe 0.8 0.8 

V 
Receiver 1.5 1.8 

High-level output current, 10H Receiver output —400 —400 8A 

Low-level output current, Im 
Driver output 100 100 

mA 
Receiver output 16 16 

Operating free-air temperature, TA —55 	 125 0 	 70 °C 

TEXAS 
INSTRUMENTS 
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SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONSt 
•• 	'138 SN75138 

UNIT 
MIN 11I 4  MAX MIN TYPt MAX 

VIK 
Input clamp 

voltage 
Driver or strobe VCC = MIN, 	II = -12 mA -1.5 -1.5 V 

VOH 
High-level 

output voltage 
Receiver VCC = MIN, 	VIHIS) = 2 V, 

VIL(R) = VII_ max, Imi = -400 IA 
2.4 3.5 2.4 3.5 V 

VOL 
Low-level 

output voltage 

Driver VCC MIN , 	VIHID) = 2 V, 

VILIS) = 0.8 V, 	IOL = 100 mA 
0.45 0.45 

V 

Receiver 
VCC = MIN, 	VIHIR) = VIH min, 

VIHIS) = 2 V, 	lot_ = 16 mA 
0 4 0.4 

II 

Input current at 

maximum input 

voltage 

Driver or strobe VCC = MAX, 	V1 = VCC 1 1 mA 

Ig-i 
High-level 

input current 

Driver or strobe VCC = MAX, 	Vi = 2.4 V 40 40 

ILA 
Receiver VCC = 5  V, 	Vim) = 4.5 V. 

VI(S) = 2 V 
25 300 25 300 

IlL 
Low-level 

input current 

Driver or strobe VCC = MAX, 	Vi = 0.4 V -1 - 1.6 -1 -1.6 mA 

pA Receiver 
VCC = MAX, 	VIIFD = 0 45 V, 

VI/s) = 2 V 
-50 -50 

Input current 

with power off 
Receiver VCC = 0, 	Vi = 4.5 V 1.1 1.5 1.1 1.5 mA 

IOS 
Short-circuit 

output current. 
Receiver VCC = MAX -20 -55 -18 -55 mA 

ICC Supply current 

All driver 

outputs low 
VCC = MAX, 	VI(D) = 2 V, 

V1151 = 0.8 V 
50 65 50 65 

mA 
All driver 

outputs high 

VCC = MAX, 	VIIRI = 3 . 5  V ,  
Vgs) = 2 V. 

Receiver outputs open 

42 55 42 55 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. Parenthetical letters 
D, R, and S used with Vi refer to the driver input, receiver input, and strobe input, respectively. 

*All typical values are at VCC = 5 V, TA = 25 ° C. 
5 Not more than one output should be shorted at a time. 

switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS MIN 	TYP 	MAX UNIT 

tPLH 
Driver Driver 

CL = 50 pF, 	RL = 50 0, 

See Figure 1 

15 	24 
ns 

tPHL 14 	24 

tPLH 
Strobe Driver 

18 	28 
ns 

tpHL 22 	32 

tPLH 
Receiver Receiver 

CL = 15 pF, 	RL = 400 0, 

See Figure 2 

7 	15 
ns 

tPHL 8 	15 

t tPLI-1 = propagation delay time, low-to-high-level output 

tpHL ' propagation delay time, high-to-low-level output. 
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RL 

VCC 

RL 
TEST 
POINT 

TEST 
POINT VCC 

FROM OUTPUT 
UNDER TEST 

FROM OUTPUT 
UNDER TEST 

"TN  CL 

71— (See Note B) 

-T- CL 	 (See Note C) 

(See Note 13) 

4V 

V 2 

0 V 

1 t P L H 
(4 	 

1.5 V 

tPHL 

VOH 

1.5 V 

VOL 

VOLTAGE WAVEFORMS 

DRIVER 
INPUT 

(See Note DI 

STROBE 
INPUT 

DRIVER 
OUTPUT 

RECEIVER—\ 2.5 V 
INPUT 

li 	 

RECEIVER 

OUTPUT 

VOLTAGE WAVEFORMS 

SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 1. PROPAGATION DELAY TIMES 
FROM DATA AND STROBE INPUTS 

FIGURE 2. PROPAGATION DELAY TIMES 
FROM RECEIVER INPUT 

NOTES: A. Input pulses are supplied by generators having the following characteristics: t r,, = 100 ns, PRR 	1 MHz, t r  <10 ns, tf 5.10 ns, 

Zo  =50 0. 

B. CL includes probe and jig capacitance. 

C. All diodes are 1N916 or 1N3064. 

D. When testing driver input (solid line) strobe must be low; when testing strobe input (dashed line) driver input must be high. 
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SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 

TYPICAL CHARACTERISTICst 

0 
0 

DRIVER TRANSFER CHARACTERISTICS 

VCC = 5  V 
Vus -- 0.8 V 

Load= 50 t1toVCC — 

1/ *--  TA = 25 ° C 

TA = 125° C 

TA = —55 ° C 

. - 

0 	1 	 2 	 3 

VI(D)—Driver Input Voltage—V 

FIGURE 3 

STROBE-TO-DRIVER OUTPUT 

TRANSFER CHARACTERISTICS 

TA = 125° C 

m- TA = 25° C 

TA = —55 C 

I 
VCC =5  V  
VI(D) =2 V 

Load = 50 !..?. to VCC 

2 	 3 

Vi(s)—Strobe Input Voltage—V 

FIGURE 5  

DRIVER TRANSFER CHARACTERISTICS 

VCC' = 5.5 ' N, Vi(s) 

TA 

Load 

=0.8 

=25 ° C 

= 50 

V 

SZ to VCC  - 
VCC = 5  V 

VCC = 4.5 V 

O 1 	 2 	 3 

Vi(D)—Driver Input Voltage—V 

FIGURE 4 

STROBE-TO-DRIVER OUTPUT 
TRANSFER CHARACTERISTICS 

VCC = 5- V 

VCC = 5  V 

VCC = 4.5 V 

Vi(D) 

TA = 
Load 

= 2 

= 50 
25° C 

V 

S2 to VCC 

VCC = 5.5 V 

VCC = 4.5 V 
I 	I 	NIL 

O 1 	 2 
	

4 

Vi(s) —Strobe Input Voltage—V 

FIGURE 6 
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tData for temperatures below 0°C and above 70°C is applicable to SN55138 circuits only. 
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VCC = 5 V 

Load: 

5V 

400 1- .1 

10 kSt 

All 
diodes 

1N914 

TA = 25 ° C 

TA = 125 ° C 

1 	 2 

VI(R)—Receiver Input Voltage—V 

I 
TA = —55 ° C 
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0 

V 
.8 V 

I 
VCC = 5 
VI(R) = 0  

I 	I 
VI(R) = 0.8 V 
TA = 25 ° C 

1111E11=11. 
VCc=5 V 

VCc 5 MOM 
■ 	LIE. 

SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 

TYPICAL CHARACTERISTICSt 

RECEIVER TRANSFER CHARACTERISTICS 	 RECEIVER TRANSFER CHARACTERISTICS 

5 

4 

0 
0. 

3 
S 
0 

—I  2 
cr 
cr, 

1 

0 

0 

0 

FIGURE 7 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT (RECEIVER) 

5 	10 15 20 25 30 35 40 

10H(R)—High-Level Output Current—mA 

FIGURE 9 

TA = 25° C 	5 V 
Load: 

400 ;:2 

VCC = 5.5 V 
R 

10 kS-2 
VCC = 5  V 

All  
diodes 

VCc = 4.5 V 

-41N1 1N914 

11 

0 
	

2 
	

4 

VI(R —Receiver Input Voltage—V 

FIGURE 8 

HIGH-LEVEL OUTPUT VOLTAGE 
VS 

OUTPUT CURRENT (RECEIVER) 

0 	5 	10 15 20 25 30 35 40 

1 0H(R1 — High - Level Output Current—mA 

FIGURE 10 

Data for temperatures below 0°C and above 70 °C is applicable to SN55138 circuits only. 
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SN55138, SN75138 
QUADRUPLE BL TRANSCEIVERS 

TYPICAL CHARACTERISTICS t 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT (RECEIVER) 

TA = --55 ° C TA = 25° C 

953'  

VCc = 4.5 V 

VI(R) 7 3 . 5 V  

0 	10 	20 	30 	40 	50 	60 

10L(R)-Low-Level Output Currnet-mA 

FIGURE 11 

RECEIVER INPUT CURRENT 
vs 

RECEIVER INPUT VOLTAGE 

LOW-LEVEL OUTPUT VOLTAGE 
VS 

OUTPUT CURRENT (DRIVER OUTPUT) 

VCC = 4.5 V 

VI(D) = 2 V 

o
osz 

tej_ 

VHS) = 0.8 V 

TA = -55 ° C 

4/ 

'Iv 
0.,•••" 

0 	50 	100 	150 	200 250 300 

I OL(D) -Low - Level Output Current-mA 

FIGURE 12 

RECEIVER INPUT CURRENT 
vs 

RECEIVER INPUT VOLTAGE 

Vi(R)-Receiver Input Voltage-V 
	

VI(R)-Receiver Input Voltage-V 

FIGURE 13 
	

FIGURE 14 

tData for temperatures below 0°C and above 70°C is applicable to SN55138 circuits only. 
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24 

2 I- 

T., 16 
O 
a 

12 0  

0. 

32  vcc =5V 	 30 

Driver load: CL = 50 pF, RL = 50 27, See Figure 1 
28 Receiver load: CL = 15 pF RL = 400 52, See Figure 2 

0 
—60 —40 —20 0 20 40 60 80 100 120 140 

TA—Free-Air Temperature— ° C 

lam 	EN 00 
ammism11110 

0111111111111 Ram. 

I 	I  
tm-10S -01  

1PH L(R 
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a. 5  
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1 1 0 
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45 4.6 4 7 48 49 5 5.1 5 2 5 3 54 5.5 

Vcc—Supply Voltage—V 

Driver 

TA 
Receiver 

load: 

= 25° C 

CL 

load: 

= 50 

CL = 

pF, 

15 pF, 

RL = 

RL 
50 tt, See Figure 

400 St, See Figure 

l 	1 
tPEIL(S-D) 

1 

2 

1 
tPLH(S-13) 

tPLH(D-D) 

1 

I 
till 1...(D-ID ) 

I 	I 
tPHL(R-R) 

tPLH(R-R) 

SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 

TYPICAL CHARACTERISTICSt 

SUPPLY CURRENT 
vs SUPPLY CURRENT 

SUPPLY VOLTAGE vs 

(ALL DRIVER OUTPUTS LOW) SUPPLY VOLTAGE 

VI(S) 0.8 V 

VI ()) = 2 V 

Driver loads = 1 Id2 to 5 V 

TA = 25° C 

TA = 125 ° C 

TA = —55'C 

TA = 25° C 

Vi(s) = 0.8 V 

Driver loads = 1 k2 to 5 V 

R output open 

2 at 2 V, 2 at 0.8 V 
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FIGURE 15 

PROPAGATION DELAY TIMES 
vs 

FREE-AIR TEMPERATURE 

2 	3 	4 

Vcc — SuPplyVoltage —V 

FIGURE 16 

PROPAGATION DELAY TIMES 

vs 

SUPPLY VOLTAGE 

0 
	

1 7 
	

8 8 

FIGURE 17 
	

FIGURE 18 

tData for temperatures below 0°C and above 70 ° C is applicable to SN55138 circuits only. 
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TYPICAL VOLTAGE WAVEFORMS 

FIGURE 21. POINT-TO-POINT COMMUNICATION OVER 50 FEET OF TWISTED PAIR AT 5 MHz 

5V 

— 100 E2 

± Hlo 
 I® 

L1 /4 SN551381 

50 ft Belden #8795 

100-sri. Telephone Cable 	I.@ 

— — 3V 

0 	
2 V 

0 V 

5V 

SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 

TYPICAL CHARACTERISTICS 

DRIVER PROPAGATION DELAY TIMES 

vs 

LOAD CAPACITANCE 

RECEIVER PROPAGATION DELAY TIMES 
vs 

LOAD CAPACITANCE 

0 20 40 60 80 100 120 140 160 180 200 
	

0 10 20 30 40 50 60 70 80 

CL—Load Capacitance—pF 
	

CL—Load Capacitance—pF 

FIGURE 19 
	

FIGURE 20 

APPLICATION INFORMATION 
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4V 

0 V 2V 
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— 	10011 

5V 
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SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 

APPLICATION INFORMATION 

5V 
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5V 
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IIlb' WI  
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100 ft 100 ft 250 ft 

I 
Belden #8795 

Telephone Cable 
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LI/4 SN55131] 

I 11/4 SN55138I = 
Lii/ELE,151 
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,38j V 
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TYPICAL VOLTAGE WAVEFORMS 

FIGURE 22. PARTY-LINE COMMUNICATION ON 500 FEET OF TWISTED PAIR AT 1 MHz 
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FIGURE 23. POINT-TO-POINT COMMUNICATION OVER 1000 FEET OF COAX AT 1 MHz 
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Ill 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12 

logic diagram 

1IN 

VCC 
11N - 

21N 4 

21N - 

1IN + 

1 OUT 

2OUT 

GND 

logic symbolt 

1IN+ (1) 

 1IN 

2IN+ 

2IN- 

(21 
1OUT 

(31 
2OUT 

(2( 
1OUT 

11N 	
(71 

2IN 

2IN 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

VCC 

81,12 
INPUT 

CURRENT 

SOURCE 

Nt? TEXAS 
INSTRUMENTS 

PRODUCTION DATA documents contain information 
current as of publication date Products conform to 
specifications per the terms of Texas Instruments 
stanuara warranty Proauction processing noes not 
necessarily include testing of all parameters 

Copyright 0 , 980 Texas ieistruetents Incorporated 

• Meets EIA Standards RS-422-A and 	 ! 

RS-423-A 

• Meets Federal Standards 1020 and 1030 

• Operates from Single 5-V Power Supply 

• Wide Common-Mode Voltage Range 

• High Input Impedance 

• TTL-Compatible Outputs 

• High-Speed Schottky Circuitry 

• 8-Pin Dual-In-Line Package 

• Similar to uA9637AC except for Corner 
VCC and Ground Pin Positions 

description 

The SN75157 is a dual differential line receiver 

designed to meet EIA standards RS-422-A and 
RS-423-A and Federal Standards 1020 and 

1030. It utilizes Schottky circuitry and has TTL-
compatible outputs The inputs are compatible 
with either a single-ended or a differential-line 

system. The device operates from a single 5-volt 

power supply and is supplied in an 8-pin dual-in-

line package and small outline package 

The SN55157 is characterized over the full 
military temperature range of — 55 °C to 125 °C 

The SN75157 is characterized for operation from 

0 °C to 70 °C 

SN55157, SN75157 
DUAL DIFFERENTIAL LINE RECEIVER 

D2300, SEPTEMBER 1980—REVISED SEPTEMBER 1986 

SN55157 	JG PACKAGE 

SIV75137 	D JG OR P PACKAGE 

(TOP VIEW) 

schematics of inputs and outputs 
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SN55157, SN75157 
DUAL DIFFERENTIAL LINE RECEIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  -0.5 V to 7 V 

Input voltage 	  ± 15 V 
Differential input voltage (see Note 2) 	  ± 15 V 

Output voltage (see Note 1) 	  -0.5 V to 5.5 V 
Low-level output current 	  50 mA 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 31: 
SN55157 JG package 	  1050 mW 
SN75157 D package 	  725 mW 

JG package 	  825 mW 
P package 	  1000 mW 

Operating free-air temperature range: SN55157 	  -55°C to 125°C 

SN75157 	  0°C to 70°C 

Storage temperature range 	  -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds JG package 	  300 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds D or P package 	  260°C 

NOTES: 1. All voltage values, except differential input voltage, are with respect to the network ground terminal. 

2. Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. For operation above 25°C free-air temperature, derate the SN55157 JG package to 672 mW at 70 °C at the rate of 8.4 mW/°C, 

the SN75157 JG package to 528 mW at 70°C at the rate of 6.6 mW/ °C, the D package to 464 mW at 70°C at the rate 

of 5.8 mW/°C, and the P package to 640 mW at 70°C at the rate of 8.0 mW/ °C. In the JG package, SN55157 chips are 

alloy mounted and SN75157 chips are glass mounted. 

recommended operating conditions 

%NI': NOM MAX UNIT 

Supply voltage, VCC V  4, u 5 5.25 

Common-mode input voltage, Vic V  ± 7 

Operating free-air temperature, TA 
SN55157 -55 25 125 

°C 
SN75157 0 25 70 

electrical characteristics over recommended ranges of supply voltage, common-mode input voltage, 
and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
MIN TYPt MAX 

See Note 4 
UNIT 

VT Threshold voltage (VT+ and VT_ I 
-0.2 0.2 

V  
See Note 5 -0.4 0.4 

Vhys  Hysteresis (VT + - VT-) 70 mV 

VOH High-level output voltage V10 = 0.2 V, 10 = - 1 mA 2.5 3.5 V 

VOL Low-level output voltage VID = -0.2 V, 10 = 20 mA 0.35 	0.5 V 

II Input current 
VCC = 0 to 5.5 V, 

See Note 6 

V1 = 10 V 1.1 	3.25 
mA 

Vi = -10 V -1.6 -3.25 

IOS Short-circuit output currentt Vo = 0, VII) = 0.2 V -40 -75 - 100 mA 

ICC Supply current VID = -0.5 V, No load 35 	50 mA 

fAll typical values are at VCC = 5 V, TA = 25°C. 

tOnly one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTES: 4. The algebraic convention, where the less-positive (more-negative) limit is designated as minimum, is used in this data sheet 

for threshold levels only. 

5. The expanded threshold parameter is tested with a 500-0 resistor in series with each input. 

6. The input not under test is grounded. 
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I 	I 
VCC = 4.75 V 

— TA = 25° C 
I  	 

Vic = 0 

= , 7 V 

Vic = ±7 V 

VIC= 0 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 

vs 

DIFFERENTIAL INPUT VOLTAGE 

0 	  
- 100 	—50 	0 	50 	100 

Vip—Differential Input Voltage—mV 

FIGURE 2 

OUTPUT VOLTAGE 

vs 

DIFFERENTIAL INPUT VOLTAGE 

VCC = 5 . 25  V 
_ TA = 25° C i__ 

Vic 
L 

= 0 
L 

VIC = 0  

1 I 

Vic - I 7 V 

Vic = 

I 

±7 V 

—100 	—50 	0 	50 
	

100 

Vip—Differential Input Voltage- mV 

FIGURE 3 
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SN55157, SN75157 
DUAL DIFFERENTIAL LINE RECEIVER 

switching characteristics, VCC = 5 V, TA = 25 ° C 

PARAMETER TEST CONDITION MIN 	TYP MAX UNIT 

1PLH Propagation delay time, low-to-high-level output 
CL = 15 pF, 	See Figure 1 

15 25 ns 

tpHL Propagation delay time, high-to-low-level output 13 25 ns 

PARAMETER MEASUREMENT INFORMATION 

, 0 5 v 	/--- 
INPUT 	50% 

(see Note BI 

0.5 V 	 

5PLH 

    

 

\ 
50% 

" 1pHL 

k_ 1.5 V 
OUTPUT 

- - 1 5 V 

      

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 
B. The input pulse is supplied by a generator having the following characteristics: t r  .s 5 ns, ti _s 5 ns, PHR 	5 MHz, 

duty cycle = 50%. 

FIGURE 1, TRANSITION TIMES 
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SN75157 
DUAL DIFFERENTIAL LINE RECEIVER 

TYPICAL CHARACTERISTICS 

HIGH-LEVEL OUTPUT VOLTAGE 

VS 

HIGH-LEVEL OUTPUT CUR RENT 

LOW-LEVEL OUTPUT VOLTAGE 

VS 

LOW-LEVEL OUTPUT CURRENT 

I 	I 
VCC = 5 V 

VIP = —0.2 V 
TA = 25° C 

0 	 V 	 0 
0 	10 	20 30 40 50 60  70 —80 	 0 	5 	10 	15 20 25 30 35 40 

II:pH—High-Level Output Current—mA 
	

IOL—Low-Level Output Current—mA 

FIGURE 4 
	

FIGURE 5 

SUPPLY CURRENT 

vs 

SUPPLY VOLTAGE 

1 	2 	3 	4 	5 	6 	7 	8 

Vcc—Supply Voltage—V 

FIGURE 6 
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SN75157 
DUAL DIFFERENTIAL LINE RECEIVER 

TYPICAL APPLICATION DATA 

.5 V 
	

TWISTED PAIR 
	

+5 V 

  

1/2 SN75158 

FIGURE 7. RS-422-A SYSTEM APPLICATIONS 
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SN55158 . . JG PACKAGE 

SN75158 . . . D, JG, OR P PACKAGE 

(TOP VIEW) 

1Z 

1Y 

1A 

GND 

VCC 
2Z 

2Y 

2A 

(2) 
(3) 

1A  

2A 
(5) 

lY 

111 1Z 
(6) 2Y 

2Z 

SN55158, SN75158 
DUAL DIFFERENTIAL LINE DRIVERS 

D2292, JANUARY 1977—REVISED SEPTEMBER 1986 

• Meets EIA Standard RS-422-A 

• Single 5-V Supply 

• Balanced-Line Operation 

• TTL-Compatible 

• High Output Impedance in Power-Off 

Condition 

• High-Current Active-Pullup Outputs 

• Short-Circuit Protection 

• Dual Channels 

• Input Clamp Diodes 

description 

The SN55158 and SN75158 are dual complementary-output line drivers designed to satisfy the 

requirements set by the EIA Standard RS-422-A interface specifications. The outputs provide 

complementary signals with high-current capability for driving balanced lines, such as twisted pair, at normal 

line impedance without high power dissipation. The output stages are TTL totem-pole outputs providing 

a high-impedance state in the power-off condition. 

The SN55158 is characterized for operation over the full military temperature range of — 55 °C to 125 °C. 

The SN75158 is characterized for operation from 0°C to 70°C. 

logic symbolt logic diagram (positive 

1A  

2A 

131 

logic) 

(2) 

>0 
" 11) 1Z 

(51 
16) 

2Y (7)  

2Z >0 

I- This symbol is in accordance with ANSI/IEEE Std 91 - 1984 and 
!EC Publication 617-12. 

PRODUCTION 	Iocuments contain information 
current as of 	• h •.lon date. Products conform to 
specification:, go la, terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

VCC 

INPUT 

GND 

SN55158, SN75158 
DUAL DIFFERENTIAL LINE DRIVERS 

schematics of inputs and outputs 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 

Input voltage 	  5.5 V 

Continuous total power dissipation (see Note 2) 	  See Dissipation Rating Table 

Operating free -air temperature range: SN55158 	  — 55°C to 125 °C 
SN75158 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package 	  300 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package 	  260 °C 

NOTES: 1. All voltage values except differential output voltage VOD are with respect to network ground terminal. Vol) is at the se output 

with respect to the Z output. 
2. In the JG package, SN55158 chips are alloy mounted and SN75158 chips are glass mounted. 

DISSIPATION RATING TABLE 

PACKAGE 
TA .5_ 25°C 

POWER RATING 

DERATING FACTOR 

ABOVE TA 	25 ° C 

TA — 70 ° C 

POWER RATING 

TA — 125 ° C 

POWER RATING 

D 725 mW 5.8 mW/°C 464 mW N/A 

JG (SN55158) 1050 mW 8.4 mW/°C 672 mW 210 mW 

JG (SN75158) 825 mW 6.6 mW/ °C 528 mW N/A 

P 1000 mW 8.0 mW/ ° C 640 mW N/A 

recommended operating conditions 

sno ,cisa SN75158 
UNIT 

MIN NI im MAX MIN NOM MAX 

Supply voltage, VCC 4.5 5 5.5 4., t, 5 5.25 V 

High-level input voltage, VIH 2 2 V 

Low-level input voltage, Vg_ 0.8 0.8 V 

High-level output current, 10H —40 —40 mA 

Low-level output current, I(DL 40 40 mA 

Operating free-air temperature, TA —55 125 0 70 °C 
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SN55158, SN75158 
DUAL DIFFERENTIAL LINE DRIVERS 

electrical characteristics over operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS t 
f. 	• 	1 58 SN751 58  

UNIT 
 MIN . 	• MAX MIN 	TYPtMAX 

VD( Input clamp voltage VCC = MIN, 	Ii = -12 mA -0.9 - 1.5 - 0.9 -1.5 V 

VOH High-level output voltage 
VCC = MIN, 	VIL = 0.8 V, 

VIH = 2 V, 	1 0H = -40 mA 
2 3.0 2.4 3.0 V 

VOL Low-level output voltage 
VCC =MIN, 	VIL = 0.8 V, 

VIH = 2 V, 	loL = 40 mA 
0.2 0.4 0.2 0.4 V 

VOD1 i Differential output voltage VCC = MAX, 	10 = 0 3 . 5  2 V002 3 . 5  2 V002 V 

IV0021 Differential output voltage VCC = MIN 

RL -  100 0, 

See Figure 1 

2 3.0 2 3.0 V 

Change in magnitude of 
AVOD1 

differential output voltage 5  
Vcc = MIN ± 0.02 ±0.4 ± 0.02 ±0.4 V 

VOC 
t 

Common-mode output voltage ) 
VCC = MAX 1.9 3 1.8 3 

V 
VCC = MIN 1.4 3 1.5 3 

AIVOCI 
Change in magnitude of 

common-mode output voltage, 
s VCC = MIN or MAX ±0.01 ±0.4 ±0.01 ±0.4 V 

10 Output current with power off VCC = 0 

V0 = 6 V 0.1 100 0.1 100 

pA V0 = -0.25 V -0.1 -100 -0.1 -100 

Vo = - 0.25 to 6 V ± 100 ± 100 

II 
Input current at maximum 

input voltage 
VCC = MAX, 	Vi = 5.5 V 1 1 mA 

IIH High-level input current VCC = MAX, 	Vi = 2.4 V 40 40 IA 

'IL Low-level input current VCC = MAX, 	Vi = 0.4 V - 1 - 1.6 -1 - 1.6 mA 

IOS Short-circuit output current 0 VCC = MAX -40 -90 - 150 -40 -90 - 150 mA 

ICC Supply current (both drivers) 
VCC = MAX, 	Inputs grounded, 

No load, 	TA = 25°C 
37 50 37 50 mA 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

All typical values are at VCC = 5 V and TA = 25°C except for VOC, for which VCC is as stated under test conditions. 

5  9 'V00 and d I VOC are the changes in magnitudes of V00 and VOC, respectively, that occur when the input is changed from a high 

level to a low level. 

In EIA Standard RS-422-A, VOC, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos• 

0 0nly one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER 
TEST 

CONDITIONS 

SN.. ,  S8 SN75158 
UNIT 

. 	• '.'.; • 

4:, 

'. r. TYP MAX 

tpLH Propagation delay time, low-to-high-level output See Figure 2, 

Termination A 

16 16 25 us 

tpHL Propagation delay time, high-to-low-level output 10 20 10 20 as 

tPLH Propagation delay time, low-to-high-level output See Figure 2, 

Termination B 

13 20 13 20 ns 

tpHL Propagation delay time, high-to-low-level output 9 15 9 15 ns 

tTLH Transition time, low-to-high-level output See Figure 2, 

Termination A 

4 20 4 20 ns 

tTHL Transition time, high-to-low-level output 4 20 4 20 ns 

Overshoot factor 
See Figure 2, 

Termination C 
10 10 % 
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V V 

z 

CL— 15 pF 
(See Note Bl'IN 

TERMINATION 13 

100 0 

TERMINATION C 

10% I 	 I 10% 

I 	I 
tpul__14_►1 	 14-10I—tPHL 

90% 	90% 

DIFFERENTIAL 	50% I 	I 	1  50% 

OVERSHO OT 

100% — 

0% 

fi 
OVERSHOOT 

OUTPUT 	10% 	I 

	

I 	I 
I 

tTLH 	14—  

10% 

14— tTHL 

1008  CL — 30 pF 1 

(See Note BI T  

TERMINATION A 

z1 

Y OUTPUT 

0— Z OUTPUT 

CL 15 pF 

(See Note B) 

N--
1 

—01 

90% 	90% 

TEST CIRCUIT 

14-5 5 ns 
I 

3 V 

s 5 ns-0.1 

INPUT 	I t1.5 V 	1 5 V 

0V 

PULSE 
GENERATOR 
ISee Note Al 

SN55158, SN75158 
DUAL DIFFERENTIAL LINE DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 1. DIFFERENTIAL AND COMMON - MODE OUTPUT VOLTAGES 

INPUT 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Z o  = 50 0, tw  = 25 ns, PRR s. 10 MHz. 
B. CL includes probe and jig capacitance. 

FIGURE 2. SWITCHING TIMES 
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4 0 	 1 	 2 	 3 

VI—Data Input Voltage—V 

FIGURE 3 

4 0 	1 	2 	3 

VI—Data Input Voltage—V 

FIGURE 4 
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FIGURE 5 

tData for temperatures below 0 °C and above 70°C are applicable to SN55158 circuits only. 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 
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FIGURE 9 

tData for temperatures below 0°C and above 70°C are applicable to SN55158 circuits only. 
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PROPAGATION DELAY TIMES 
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SN55158, SN75158 
DUAL DIFFERENTIAL LINE DRIVERS 

TYPICAL CHARACTERISTICS 
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16 

15 

14 

13 

12 

11 

10 

9 

VCC 
4B 

4A 

4Y 

G 

3Y 

3A 

3B 

! • Meets EIA Standards RS-422-A, RS-423-A, 

and RS-485 

• Meets CCITT Recommendations V.10, 

V.11, X.26, and X.27 

SN55173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

J PACKAGE 

(TOP VIEW) 

1B 

1A 

1Y 

G 

2Y 

2A 

2B 

GND 

FK PACKAGE 

(TOP VIEW) 

• Designed for Multipoint Bus Transmission on 
Long Bus Lines in Noisy Environments 

• 3-State Outputs 

• Common-Mode Input Voltage 

Range ... —12 to 12 V 

• Input Sensitivity . . . ± 200 mV 

• Input Hysteresis . . . 50 mV Typ 

DECEMBER 1988 

• High Input Impedance . . . 12 kit Min 
•tt m 

Z 
(-) 
> cfr 

I-J L_I LJ L-I LJ 

3 	2 	1 	20 19 • Operates from Single 5-Volt Supply 

• Low Power Requirements 
1Y 4 

5 

18 

17 

4A 

4Y 

• Plug-In Replacement for AM26LS32 NC 6 16 NC 

2Y 7 15 G 

description. 2A 8 14 3Y 

9 10 11 12 13 
The 	SN55173 	is 	a 	monolithic 	quadruple 

differential line receiver with three-state outputs. 
It is designed to meet the requirements of EIA 

Standards RS-422-A, RS-423-A, and RS-485 

and several CCITT recommendations. The 
device is optimized for balanced multipoint bus 

transmission at rates up to 10 megabits per 
second. The four receivers have an ORed pair of 
enables in common. Either G being high or G 

being low enables all of the receivers. The device 

features high input impedance, input hysteresis 
for increased noise immunity, and input 
sensitivity of ±200 mV over a common-mode 

input voltage range of — 12 to 12 V. The 

SN55173 is designed for optimum performance 

when used with the SN55172 or SN55174 
quadruple differential line drivers. 

The SN55173 is characterized for operation from 

55°C to 125°C. 

co < 
Z Z Cn 
L7 

NC—No internal connection 

logic symbol 

14) > 1 
EN 112) 

1A 
12) (31 

1Y 

1:1- C> 

11) 
18 

2A 
16) 

15) 
2Y (7) 

2B 
(101 

3A 111) 
(9) 3Y 

3B 
114) 

4A (13) 
4Y 115) 

4B 

1 0011:1.1.).1111111.A'd locuments contain information 
r 	•• f e Ir Ruston date. Products conform to 

t•u terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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DIFFERENTIAL 

A—B 

ENABLES OUTPUT 

Y G 	G 

V10 .... 0.2 V 
H 	X 

X 	L 

H 

H 

—0.2 V < Vic, < 0.2 V 
H 	X 

X 	L 

? 

? 

VD -. 	---0 2 V 
H 	X 

X 	L 

L 

L 

X L 	H Z 

H = high level 
L = low level 
X = irrelevant 
? = indeterminate 
Z = high-impedance (off) 

EQUIVALENT OF G OR G INPUT EQUIVALENT OF A OR B INPUT 

VCC 

16.8 kf2 

NOM 
INPUT 

TYPICAL OF ALL OUTPUTS 

SN55173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

logic diagram (positive logic) FUNCTION TABLE (EACH RECEIVER) 

schematics of inputs and outputs 
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SN55173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 
Input voltage, A or B inputs 	  ±25 V 

Differential input voltage (see Note 2) 	  ±25 V 
Enable input voltage 	  7 V 

Low-level output current 	  50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3) 	 1375 mW 

Operating free-air temperature range 	  —55°C to 125°C 

Storage temperature range 	  65 °C to 150 °C 
Case temperature for 60 seconds: FK package 	  260°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds 	  300 °C 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. For operation above 25°C free-air temperature, derate to 275 mW at 125°C at the rate of 11.0 mW/°C. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.5 5 5.5 V 

• 	• non-mode input voltage, Vic ±12 V 

- •ential input voltage, VID ±12 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VII_ V 

High-level output current, 10H - 	• talk 

Low-level output current, 101_ 16 mA 

Operating free-air temperature, TA -55 125 °C 

TEXAS AA 
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SN55173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

electrical characteristics over recommended ranges of common-mode input voltage, supply voltage, 
and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPE MAX UNIT 

V-fH • 	rential-input high-threshold voltage V0 = 2.7 V, 	 10 = —0.4 mA 0.2 V 

VTL uitterential-input low-threshold voltage V0 = 0.5 V, 	 10 = 16 mA —0.2 1  V 

Vhys  Hysteresis 5  50 mV 

VIK Enable-input clamp voltage II = —18 mA —1.5 V 

VOH High-level output voltage VID = 200 mV, 	IOH = —400 AA 2.5 V 

VOL Low-level output voltage VID = —200 mV, 
IOL = 8 mA 0.45 

V  
IOL = 16 mA 0.5 

102 High-impedance-state output current V0 = 0.4 V to 2.4 V t20 AA 

II Line input current 
Other input at 0 V, 

See Note 4 

V1 = 12 V 1 
mA 

V1 = —7 V —0.8 

liFi High-level enable-input current VIH = 2.7 V 20 pA 

IlL Low-level enable-input current VIL = 0.4 V —100 AA 

IOS Short-circuit output currents —15 —85 mA 

ICC Supply current Outputs disabled 70 mA 

► All typical values are at VCC = 5 V, TA = 25°C. 
*The algebraic convention, in which the less positive (more negative) limit is designated minimum, is used in this data sheet for threshold 

voltage levels only. 
5 Hysteresis is the difference between the positive-going input threshold voltage, VT + , and the negative-going input threshold voltage, 
VT_. See Figure 4. 

, Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 
NOTE 4: Refer to EIA Standard RS-422-A and RS-423-A for exact conditions. 

switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tpLH Propagation delay time, low-to-high-level output VID = —1.5 V to 1.5 V, CL = 15 pF, 

See Figure 1 

20 35 ns 

tpHL Propagation delay time, high-to-low-level output 22 35 ns 

tPZH Output enable time to high level CL = 15 pF, See Figure 2 17 22 ns 

tPZL Output enable time to low level CL = 15 pF, See Figure 3 20 25 ns 

tPHZ Output disable time from high level CL = 5 pF, See Figure 2 21 30 ns 

tPLZ Output disable time from low level CL = 5 pF, See Figure 3 30 40 ns 
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OUTPUT 

I 	CL 	15 pF 

(See Note B) 

VCC 

S10._ 2 kft 
OUTPUT 

2.5 V 

CL 

I Tee Note 

I 	BI 

L _ -J 
(see Note CI 

GENERATOR 
(See Note AI 

2V 

(See Note DI 

50 0 

SN55173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

	1IINPUT 	0 V 

1 

tPLH-11 eil— 

I/ 	 
.3 V 1 OUTPUT 

2.5 V 

KO 
I 	 -2.5 V 

—01 
 

IF tPHL 
I 

VOH 

1.3 V 

VOL 

VOLTAGE WAVEFORMS 

FIGURE 1. tpLI-1• tPHL 

TEST CIRCUIT 

FIGURE 2. tpHz, tpZH 

— 3 V 

INPUT 	i .3 V 	1.3 V 

I 	 — — 0 V 
tP21-1 -0114— 	tPHZ -11.1 14-  

1.... 0..5 V 
S- 1 	. 	— V01.1 

OUTPUT jr—  
if Si open 	1.3 V 	 S1 closed 

— — —.--0 V 	
=1.4V 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PAR 5 1 MHz, duty cycle = 50%, 

tr  5 6 ns, tf 5 6 ns, Zoin = 50 0. 

B. CL includes probe and jig capacitance. 
C. All diodes are 1N916 or equivalent. 

D. To test the active-low enable U, ground G and apply an inverted input waveform to 
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TEST CIRCUIT 
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TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 

vs 

DIFFERENTIAL INPUT VOLTAGE 

VCC = 5 V 10=0 T 	= 25 °C 

VIC = 

—12 V'--- 0 

VT —  
', 	VT+ 

VC — 
 V 

VT— 

	 12 

Vic 

VT 

= 

V 
1 

— 

, 	VT+ - . 	VT+ 

f 

—25 0 25 50 75 100 125 

Vlp —Differential Input Voltage—mV 

FIGURE 4 

HIGH-LEVEL OUTPUT VOLTAGE 

vs 

HIGH-LEVEL OUTPUT CURRENT 

I 	I 	I 
VID = 0.2 V 

TA = 25°C — 

VCC = 5V 

0 	—10 	—20 	—30 	—40 	—50 

IoH—High-Level Output Current—mA 

FIGURE 5 
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SN55173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

PARAMETER MEASUREMENT INFORMATION 

— — — — 3V 

INPUT 	1.3 V 	1.3 V 

	 0 V 

tFZL 4114— 	 I , 
S2 open 	 --111 	tPLZ 

I 	S2 closed 

OUTPUT 1.3 V jet7—  = 1.4 V 

VOLTAGE WAVEFORMS 

— — VOL 

0 5 V 

FIGURE 3. tpZL,  tpLZ 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 5_ 1 MHz, duty cycle 	50%, 
t r 	6 ns, tf 5. 6 ns, Zou t = 50 0. 

B. CL includes probe and jig capacitance. 
C. All diodes are 1N916 or equivalent. 
D. To test the active-low enable G, ground G and apply an inverted input waveform to U. 
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3 
0 

0 	05 	1 	1.5 	2 	25 

VI-Enable G Voltage-V 

FIGURE 7 

SN55173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

TYPICAL CHARACTERISTICS 
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LOW-LEVEL OUTPUT VOLTAGE 

vs 

LOW-LEVEL OUTPUT CURRENT 

0 	5 	10 	15 	20 	25 
	

30 

IOL-Low-Level Output Current-mA 

FIGURE 6 

OUTPUT VOLTAGE 

vs 

ENABLE G VOLTAGE 
. 	. 

VCC = 5.5 V I 
VID = 
Load = 

TA = 

I 
-0.2 

1 Id) to 

25°C 

V 

VCC• 
VCC = 5V 	i 

VCC = 4.5 V 

OUTPUT VOLTAGE 

vs 

ENABLE G VOLTAGE 

INPUT CURRENT 

vs 

INPUT VOLTAGE 

IMERVE1 
 I 

TA = 25°C 

I► IS11111/11 
1191111M11111• 0 

11111111EINKIND: 
"1 THE UNSHADED 

AREA CONFORMS TO 
, ERN FIGURE 3.2 OF 

EIA RS-485 
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FIGURE 8 
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2IN+ 	(11)  

215 	(131  

2RT 

2RTC 
19) 

 2STRB 
1101  

0>  
	

18) 
2OUT 

logic diagram (positive logic) 

1IN+ 	(3)  

1IN— 	(1)  

1RT--"An,—(2)  

1 RTC 
(5)  

1STRB 
(4)  

_Do  161 
 1OUT 

SN55182 ...J PACKAGE 

SN75182 . . . D, J, OR N PACKAGE 

(TOP VIEW) 

11N - I 1 	14 ■ VCC 
1RT I 2 	13 ■ 21N - 

1lN + 13 	121 2RT 
1 STRB 1 4 	11 1 21N + 

1RTC 1 5 	10 1 2STRB 

1OUT 1 6 	9 1 2RTC 

GND 1 7 	8 1 2OUT 

SN55182 	FK PACKAGE 

(TOP VIEW) 

cc Z CD C.) 2  
Z > c7.1 

u 
3 2 1 20 19 

SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

D1292, OCTOBER 1972—REVISED SEPTEMBER 1986 

• Single 5-V Supply 

• Differential Line Operation 

• Dual Channels 

• TTL Compatibility 

• ± 15 V Common-Mode Input Voltage Range 

• ±15 V Differential Input Voltage Range 

• Individual Channel Strobes 

• Built-In Optional Line-Termination Resistor 

• Individual Frequency Response Controls 

• Designed for Use With Dual Differential 

Drivers SN55183 and SN75183 

• Designed to Be Interchangeable With 

National Semiconductor DS7820A and 

DS8820A 	 11N 	4 	 A[ 2RT 

	

NC 5 	 17 [NC 

description 	 1STRB 6 	 16[ 2IN + 

	

NC 7 	 16 ENC 

The SN55182 and SN75182 dual differential line 	 1 RTC 8 	 14 [ 2STRB 
receivers are designed to sense small differential 9 10 11 12 13 
signals in the presence of large common-mode 
noise. These devices give TTL-compatible output 

signals as a function of the polarity of the 
differential input voltage. The frequency 
response of each channel may be easily 

NC No internal connection 
 

controlled by a single external capacitor to 
provide immunity to differential noise spikes. The output goes to a high level when the inputs are open-

circuited. A strobe input is provided which, when in the low level, disables the receiver and forces the 

output to a high level. 

The receiver is of monolithic single-chip construction, and both halves of the dual circuits use common 

power supply and ground terminals. 

The SN55182 is characterized for operation over the full military temperature range of — 55°C to 125 °C. 

The SN75182 is characterized for operation from 0°C to 70 °C. 

logic symbol t 

1I N+ 

1IN 

1RT 

1STRB 

1 RTC 

2IN+ . 

 215 

2RT 

2STRB 

2RTC 

tThis symbol is in acco dance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for D, J and N packages. 

• C) 
• Z Z 
O 09 	CE 
•—• 	 TV CI 

1CUT 

2OUT 

Poruirrion DATA documents contain information 
co 	. 	;oI h lion date. Products onntnrm 

. 	I 	he terms of Texas In o• 	its 
so •• • 	I' r, I reduction processing 	ot 

testing of all pares.' • 
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320 

OUTPUT 

(6, 8) 

NONINVERTING 
INPUT 

(3, 111 

171 
GROUND 

RESPONSE TIME 
CONTROL 

(5 9) 1141 
VCC 

INVERTING 
11

'
13) 

INPUT 5k 
(4, 10) 

STROBE 

170 

RT 
(2, 12) 

SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

schematic (each receiver) 

Resistor values shown are nominal and in ohms. 

FUNCTION TABLE 

STROBE 
RIFF 

INPUT 
OUTPUT 

L X H 

H H H 

H L L 

H = V1 	VIH min or V1D more 

positive than VTH max 
L = V1 -‘ VII_ max or VD more 

negative than VTL max 
X = irrelevant 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

SN55182 SN75182 UNIT 

Supply voltage, Vcc ►  (see Note 1) 8 8 V 

Common-mode input voltage ±20 ± 20 V 

Differential input voltage (see Note 2) ±20 ± 20 V 

Strobe input voltage 8 8 V 

Output sink current 50 50 mA 

Continuous total power dissipation (see Note 3) See Dissipation Rating Table 

Operating free-air temperature range —55 to 125 0 to 70 °C 

Storage temperature range —65 to 150 —65 to 150 ° C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 260 ° C 

Case temperature for 60 seconds: FK package 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 300 300 °C 

NOTES: 1. All voltage values, except differential voltages, are with respect to network ground terminal. 

2. Differential voltage values are at the noninverting terminal with respect to the inverting terminal. 
3. In the FK and J packages, SN55182 chips are alloy mounted and SN75182 chips are glass mounted. 

DISSIPATION RATING TABLE 

TA 	25 ° C DERATING FACTOR TA = 70°C TA — 125 ° C 
PACKAGE 

POWER RATING ABOVE TA 	25 ° C POWER RATING POWER RATING 

D 950 mW 7.6 mW/°C 608 mW — 

FK 1375 mW 11.0 mW/°C 880 mW 275 mW 

J (SN55182) 1375 mW 11.0 mW/°C 880 mW 275 mW 

J (SN75182) 1025 mW 8.2 mW/°C 656 mW — 

N 1150 mW 9.2 mW/°C 736 mW 
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SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

recommended operating conditions 

SN ,•.:182 
..t  r., 	• 
..,., 

SA,PK1R2 
- 611611•Ji• - 

 r.uM 

4.,.. 	., 

mA.  UNIT 
MIN Iva 

Supply voltage, VCC 4.5 5 ..,..., V 

Common-mode input voltage, VIC ± 15 ± 15 V 

High-level strobe input voltage, VlHlstrobel 2.1 5.5 2.1 5.5 V 

Low-level strobe input voltage, VIL(strobe) 0 0.9 0 0.9 V 

High-level output current, loH -400 -400 ILA 

Low-level output current, loi_ 16 16 mA 

Operating free-air temperature, TA -55 125 0 70 ° C 

electrical characteristics over recommended ranges of VCC• VIC ,  and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TYP 5  MAX UNIT 

VTH Differential input high-threshold voltage 
V0 = 2.5 V, 

loH = -400µA 

VIC = -3 V to 3 V 0.5 
V 

VIC = -15 V to 15 V 1 

VTL Differential input low-threshold voltage 
Vo = 0.4 V, 

IOL = 16 mA 

VIC = -3 V to 3 V -0.5 
V 

VIC = -15 V to 15 V -1 

VOH High-level output voltage 

VID = 1 V, 

IOH = -400 FA 

Vstrobe = 2.1 V, 
2.5 4.2 5.5 

V 
VID = -I V, 

IOH = - 400 AA 

Vstrobe = 0.4 V, 
2.5 4.2 5.5 

VOL Low-level output voltage 
VID = -1 V, 

IOL = 16 mA 

Vstrobe = 2.1 V, 
0.25 0.4 V 

II Input current 

Inverting input 

Vic = 15 V 3 4.2 

mA VIC = 0 0 -0.5 

VIC = -15 V -3 -4.2 

Noninverting input 

VIC = 15 V 5 7 

mA VIC = 0 -1 -1.4 

VIC = -15 V -7 -9.8 

ISH High-level strobe current Vstrobe = 5.5 V 5 /IA 

ISL Low-level strobe current Vstrobe = 0 -1 -1.4 mA 

rI Input resistance 
Inverting input • 3.6 5 kft 

Noninverting input 1.8 2.5 kg 

RT Line terminating resistance 	' TA = 25 ° C 120 170 250 0 

IOS Short-circuit output current VCC = 5.5 V, V0 = 0 -2.8 -4.5 -6.7 mA 

ICC Supply current (average per receiver) 

VIC = 15 V, VID = -1 V 4.2 6 

mA VIC = 0, VID = -0.5 V 6.8 10.2 

VIC = -15 V, VID = -1 V 9.4 14 

tUnless otherwise noted, Vstrobe 	2.1 V or open. 
typical values are at VCC = 5 V, VIC = 0, and TA = 25°C. 

4 
INSTRUMENTS 

TEXAS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2-209 



TYP MAX 

18 	40 

31 	45 

tPLH(D) n 

PAR.V.9  !LH 

Propagation de..y nn,e, ,uw-to-high-level outpu 

from differential input 

n 

9 	30 ns 

RL = 400 0, 

CL = 15 pF, 

See Figure 1 

15 	25 n 

Propagation delay time, high-to-low-level output 

tPHL(D) from differential input 

tPLH(S) from strobe input 

Propagation delay time, low-to-high-level output 

tPHLIS) from strobe input 

Propagation delay time, high-to-low-level output 

PULSE 
GENERATOR NO. 1 

(See Note A) 

I 
STROBE 

INPUT 

VCC = 5  V 

CL= 15 pF 

T (See Note B) 

,-. 

50 

PULSE 
GENERATOR NO. 2 

(See Note A) 

—.4>100 ns 

STROBE _ j 
	  
1.3 V 

I 

1 
I 	I 

------\jk 

1.3 V 

—81> 100  ost*— —04 >100 ns Le-

1.3 V. 

114-* -  tPL 1  

'737-(1  

--ell  >100 ns 

1 \ 1.3 V 	.3 V  

OUTPUT 
\ 

1.3 V 

I 

tPHL(S)-14-04 

VOLTAGE WAVEFORMS 

2 5 V 

2.5 V 
0 V 	 0 V 

tw  

0V 	0 V INPUT 

tPLH(S) 

2.6 V 

0V 

VOH 

VOL 

SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER MEASUREMENT INFORMATION 

INPUT 	 OUTPUT 

TEST CIRCUIT 

NOTES: A. The pulse generators have the following characteristics: Z o  = 50 0, t r  s 10 ns, tf s 10 ns, tw  = 0.5 ±0.1 ps, PAR s 1 MHz. 

B. CL includes probe and jig capacitance. 
C. All diodes are 1N3064 or equivalent. 

FIGURE 1. PROPAGATION DELAY TIMES 
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0.4 
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-o 
0.2 0 
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-C 
I— 
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0.3 

0.2 

0.1 

20 
—0.5 

—20 	—10 	0 	10 

Vic—Common-Mode Input Voltage—V 

V0= 0.4 V, 10 = 16 mA 

5 	 5.5 

Vcc—Supply Voltage —V 

FIGURE 2 

0.1 

0 
a 
C 

—0.1 

E  —0.2 

0.3 
0 

—0.4 

FIGURE 3 

5  —0.3 	 
4.5 6 

VCc = 5 V 

- TA = 25° C 

0.5 

71.2  c —01 

5, 

E —0.2 

O 

0 = 2.5 V, 
00/.1A 

Vic = 0 

TA = 25° C 

SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

TYPICAL CHARACTERISTICS t 

DIFFERENTIAL INPUT THRESHOLD VOLTAGE 	 DIFFERENTIAL INPUT THRESHOLD VOLTAGE 

vs 	 vs 

SUPPLY VOLTAGE 	 COMMON-MODE VOLTAGE 

DIFFERENTIAL INPUT THRESHOLD VOLTAGE 

vs 

FREE-AIR TEMPERATURE 

—50 —25 0 	25 50 75 100 125 

TA—Free-Air Temperature— ° C 

FIGURE 4 

tData for temperatures below 0°C and above 70°C are applicable to SN55182 circuits only. 
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SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

TYPICAL CHARACTERISTICs t 

OUTPUT VOLTAGE 

vs 

FREE-AIR TEMPERATURE VOLTAGE TRANSFER CHARACTERISTICS 

- 75 —50 —25 0 	25 50 75 100 125 	 —0.5 	—0.3 	—0.1 	0.1 	0 3 	0 5 

TA—Free-Air Temperature— ° C 
	

N./ID-Differential Input Voltage -V 

FIGURE 5 

INPUT CURRENT 

vs 

INPUT VOLTAGE 

1 	1 	, 
VCD = 5 V 
Vic) = 0 to ±20 
TA =25° C 

V 

MA  11 \ 0031 1  \ 0G  00.„,,A1 

N`l °'  
%d S 

grlii:  
Pr°  0 
V %4  

—20 	—10 	0 	10 
	

20 

VI—Input Voltage—V 

FIGURE 7  

FIGURE 6 

TERMINATING RESISTANCE 

vs 

FREE-AIR TEMPERATURE 

200 

150 
—75 —50 —25 0 	25 50 75 100 125 

TA—Free-Air Temperature—° C 

FIGURE 8 

I. Data for temperatures below 0°C and above 70°C are applicable to SN55182 circuits only. 
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See Note 4 
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SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

TYPICAL CHARACTERISTICS t . 

SUPPLY CURRENT 

(AVERAGE PER RECEIVER) 

VS 

COMMON-MODE INPUT VOLTAGE 

POWER DISSIPATION 

(AVERAGE PER RECEIVER) 

VS 

COMMON-MODE INPUT VOLTAGE 

FIGURE 9 FIGURE 10 

(r) 1000 

I 

• 

700 
C 
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400 
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a,) 	200 

z 
a. 

100 

• 70 

E
40 

20 

• 10 

NOISE PULSE DURATION 
vs 

RESPONSE TIME-CONTROL CAPACITANCE 

2.5 V  

—2.5 V 	

0 V 

t w  

INPUT PULSE FOR FIGURE 11 

10 	40 100 400 	1000 	4000 10,000 

Response Time Control Capacitance—pF 

FIGURE 11 

tData for temperatures below 0°C and above 70°C are applicable to SN55182 circuits only. 

NOTE 4: Figure 11 shows the maximum duration of the illustrated pulse that can be applied differentially without the output changing 

from the low to high level. 
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VCC = 5 V 
See Figure 1 
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• 
VCC = 5 V 
See Figure 1 

tPH L I S ) 

tP LH(S)  

SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

TYPICAL CHARACTERISTICSt 

TA—Free-Air Temperature— ° C 

FIGURE 12 

tData for temperatures below 0°C and above 70°C are applicable to SN55182 circuits only. 
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SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 

IIAIIIMMIIMMINI=1111■1111 

INPUTS 
A 

C 
D 

VCC =5 V 

1/2'183 
—__1_ 

i --- 	--1 
iz 

APPLICATION INFORMATION 

Y2'182 r 
1  

INPUT I 

INPUT 	1 m 100 

VCc = 5 V 

J 
I 

I 
I 

I 
OUTPUT 

• I I 
I 

I 
I-- 

I 
I 
I 

0.002µF 	-- 	1 
(See Note AI T 

I RESP TIME CONT 
R T 1 i 

I V  I 

TWISTED 
PAIR 

I NONINV I 	1 
pF 

I 	_L (See Note B) 
I 

— — --I  

I 

— — — 
GND 	I 
7  _ _ _1 

STROBE 	I L 
- 

GNID 
-1—  -:-. 

NOTES: A. When the inputs are open circuited, the output wit be high. A capacitor may be used for dc isolation of the line-terminating 

resistor. At the frequency of operation, the impedance of the capacitor should be relatively small. 

Example: let 	f = 5 MHz 

C = 0 002 itF 

1 	 1  
Zc =  

2rrfC 	2r (5 x 106) (0.002 x 10 -6 1 

ZC = 160 

B. Use of a capacitor to control response time is optional. 

FIGURE 14. TRANSMISSION OF DIGITAL DATA OVER TWISTED-PAIR LINE 
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SN55183 . . . J PACKAGE 
SN75183 . . . D, J, OR N PACKAGE 

(TOP VIEW) 

1A 

1B 

1C 
1 

1Y 

1Z 

GND 

VCC 
2D 

2C 

28 

2A 

2Y 

2Z 

SN55183 	FK PACKAGE 

(TOP VIEW) 

03 < U U 
Z > N 

3 2 1 20 19 

1C 4 	 18E 2C 

NC 5 	 17[ NC 

10 6 	 16[ 2B 

NC 7 	 15E NC 

1Y 8 	 14 [ 2A 

9 10 11 12 13 

NICON>-  
.— ZZNN 

NC—No internal connection 

1A 

1B 

1C 

logic diagram positive logic) 
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V 
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2A 
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2B 
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2D 

SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 

D1292 OCTOBER 1972—REVISED SEPTEMBER 1986 

• Single 5-V Supply 

• Differential Line Operation 

• Dual Channels 

• TTL Compatibility 

• Short-Circuit Protection of Outputs 

• Output Clamp Diodes to Terminate Line 
Transients 

• High-Current Outputs 

• Quad Inputs 

• Single-Ended or Differential AND/NAND 
Outputs 

• Designed for Use With Dual Differential 
Drivers SN55182 and SN75182 

• Designed to Be Interchangeable With 
National Semiconductor DS7830 and 
DS8830 

description 

The SN55183 and SN75183 dual differential line 
drivers are designed to provide differential output 
signals with high-current capability for driving 

balanced lines, such as twisted-pair, at normal 

line impedances without high power 
dissipation.These devices may be used as TTL 
expander/phase splitters, as the output stages 

are similar to TTL totem-pole outputs. 

The driver is of monolithic single-chip construction, and both halves of the dual circuits use common power 

supply and ground terminals. 

The SN55183 is characterized for operation over the full military temperature range of — 55°C to 125°C. 

The SN75183 is characterized for operation from 0 °C to 70 °C. 

logic symbol t 

1A 

1B 

1C 

10 

2A 

2B 

2C 

2D 

This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. positive logic: Y = ABCD 

Z = ABCD 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

Tr xAs 
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SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 

11•1111■M 	 

schematic (each driver) 

Resistor values shown are nominal and in ohms. 
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SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

SN55183 SN75183 UNIT 

Supply voltage, Vcc (see Note 1) 7 7 V 

Input voltage 5.5 5.5 V 

Duration of output short-circuit (see Note 2) 1 1 s 

Continuous total power dissipation (see Note 3) See I 	3tion Rating Table 

Operating free-air temperature range —55 to 	0 to 70 °C 

Storage temperature range —65 to 150 —65 to 150 °C 

Lead temperature, 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 260 ° C 

Case temperature for 60 seconds: FK package 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 300 300 °C 

NOTES: 1. All voltage values, except differential voltages, are with respect to network ground terminal. 

2. Not more than one output should be shorted to ground at a time. 
3. In the FK and J packages, SN55183 chips are alloy mounted and SN75183 chips are glass mounted. 

DISSIPATION RATING TABLE 

TA < 25 °C DERATING FACTOR TA 	70°C TA — 125 °C 
PACKAGE 

POWER RATING ABOVE TA 	25 ° C POWER RATING POWER RATING 

D 950 mW 7 6 mW/ ° C 608 mW 

FK 1375 mW 11.0 mW/ ° C 880 mW 275 mW 

(SN55183) 1375 wW 11.0 mW/°C 880 mW 275 mW 

J (SN75183) 1025 mW 8 2 m\M'C 656 mW 

N 1150 mW 9.2 mW/ ° C 736 mW 

recommended operating conditions 

SN55183 SN75183 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, VCC 4.5 5 5.5 4.75 5 5 25 V 

High-level input voltage, Vg-1 2 2 V 

Low-level input voltage, Vg_ 0.8 0.8 V 

High-level output current, 10H —40 —40 mA 

Low-level output current, 10L 40 40 mA 

Operating free-air temperature, TA —55 125 0 70 ° C 

NE 
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SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 

electrical characteristics over recommended ranges of VCC and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VOH High-level output voltage Y 

(AND) 

OUTPUT 

VIH = 2 V, 1 0H = —0.8 mA 2.4 
V 

VIH = 2 V, 1 0H = —40 mA 1.8 3.3 

VOL Low-level output voltage 
VIL = 0.8V, IOL = 32 mA 0.2 V 

 
VIL = 0.8 V, IOL = 40 mA 0.22 0.4 

VOH High-level output voltage Z 

(NAND) 

OUTPUT 

VIL = 0.8 V, 1 0H = —0.8 mA 2.4 
V 

VIL = 0.8 V, 1 0H = —40 mA 1.8 3.3 

VOL Low-levael output voltage 
VIH = 2 V, IOL = 32 mA 0.2 

V 
VIH = 2 V, IOL = 40 mA 0.22 n A 

IIH High-level input current VIH = 2.4 V ...., trA 

II Input current at maximum input voltage VIH = 5 . 5  V 2 mA 

IIL Low-level input current VIL = 0.4 V —4.8 mA 

IOS Short-circuit output currentt VCC = 5  V ,  TA = 125°C —40 —100 —120 mA 

ICC Supply current (average per driver) VCC = 5  V , 
 No load 

All inputs at 5 V, 
10 18 mA 

t All typical values are at VCC = 5 V, TA = 25°C. 
t Not more than one output should be shorted to ground at a time and duration of the short circuit should not exceed one second. 

switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	TYP 	MAX UNIT 
Propagation delay time, 

tPLH 
low-to-high-level Y output AND 

gates 

CL = 15 pF, 

See Figure 1(a) 

8 	12 ns 

Propagation delay time, 
tPHL 	

high-to-low-level gh-to-low-level Y output 
12 	18 ns 

Propagation delay time, 
tPLH 

low-to-high-level Z output 

Propagation delay time, 
tPHL 	

high-to-low-level gh-to-low-level Z output 

NAND 

gates 

6 	12 

6 	8 

ns 

ns 

Propagation delay time, 

tPLH 	low-to-high-level 

differential output 
Y output 

with respect 

to Z output 

ZL = 100 R in series 

with 5000 pF, 

See Figure 1(b) 

9 	16 ns 

Propagation delay time 

tPHL 	high-to-low-level 

differential output 

8 	16 ns 

2-220 
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/ INPUT 	1.5 V 	 1.5 V 

I 	 0 V 
V 	 I 	 I 

OUTPUT 	 —11,1 1PLH III—  --1101 ,PH LI411-- 

I ...". CL = ±5 pF 	 V 	 I 	 VOH 

Z 	

i I = (See Note B) 	 OUTPUT 	
li 	/1.5 V 	 j1.5 V 
1 

 

OUTPUT 	 I
I 	 : 	 VOL 

—10.1tPLE1)4--  
VOH 

V 
INPUT 
	

VCC = =5 V 

PULSE 
GENERATOR 
(See Note A) 

SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

  

VOL •IPHL 

 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

la) OUTPUTS Y AND Z 

INPUT 
	

VCC = 5  V 

PULSE 

GENERATOR 

(See Note A) 

	  3V 

OUTPUT 	
INPUT J.5 V 1.5V 

	  0V 
100 O. 

HtPLH 14— _..,i tpH L /4—  

	

5000 pF 	
DIFFERENTIAL . 	/ 	  

OU TPUT 	 0 V 	
1 

0 V +Vys 

	

Z 	VOLTAGE  	 —Vys 

OUTPUT 

VOLTAGE WAVEFORMS 

_L 

TEST CIRCUIT 

(b) DIFFERENTIAL OUTPUT 

NOTES: A. The pulse generators have the following characteristics: Z o  = 50 0, t r  < 10 ns, tr :5_ 10 ns, t w  = 0.5 S PRR < 1 MHz. 

B. CL includes probe and jig capacitance. 

C. Waveforms are monitored on an oscilloscope with R io  > 1 MO.  

FIGURE 1. PROPAGATION DELAY TIMES 

= (See Note B) 	 OUTPUT 
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SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 

TYPICAL CHARACTERISTICS t 
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FIGURE 2 

DIFFERENTIAL OUTPUT VOLTAGE 
VS 

DIFFERENTIAL OUTPUT CURRENT 
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FIGURE 4  

FIGURE 3 
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t Data for temperatures below 0°C and above 70°C are applicable to SN55183 circuits only. 
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TYPICAL CHARACTERISTICS t 

PROPAGATION DELAY TIME OF 

DIFFERENTIAL OUTPUT 

vs 

FREE-AIR TEMPERATURE 

TOTAL POWER DISSIPATION 

(BOTH DRIVERS) 

vs 

FREQUENCY 

VCC = 5  V 

SN55183 

VCc = 5 V 

SN55182 

2-223 
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20  	 240 
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60 
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TA—Free-Air Temperature— ° C 

FIGURE 6 

I 	I 
VCC - 5  V 

—See Figure 1(b) 
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ra ra 
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0 

a 
62. 
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T
 

40 100 0 4 	1 	4 	10 

f—Frequency—MHz 

FIGURE 7 

tData for temperatures below 0°C and above 70 °C are applicable to SN55183 circuits only. 

1 	I 11,111 

VCC 5  V 
No load 

Input: 3-volt square wave 

TA = 25° C 

APPLICATION INFORMATION 

B 	 v
1 1  

D 	I 
 

I 	
1 

I Y  
I 

I 	 I 

INV 

INPUT 

0.002 5F 

(See Note Al 

NONINV 

I INPUT 
STROBE t TWISTED 

GND PAIR — 	 L_ GND __J 

	OUTPUT 

RESP TIME CONT 

100 pF 

_L (See Note RI 

INPUTS 

NOTES: A. When the inputs are open circuited, the output will be high. A capacitor may be used for dc isolation of the line-terminating 

resistor. At the frequency of operation, the impedance of the capacitor should be relatively small. 

Example: let 	t = 5 MHz 

C = 0.002 ;IF 

2,rfC 	2r 15 x 10 6 1 10.002 x 10 

zc  = 160 

B. Use of a capacitor to control response time is optional. 

FIGURE 8. TRANSMISSION OF DIGITAL DATA OVER TWISTED-PAIR LINE 

Z C  = 

SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 
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SN55188 . . . J PACKAGE 

SN75188 ... D OR J PACKAGE 

(TOP VIEW) 

SN55188 	FK 

CHIP CARRIER PACKAGE 

(TOP VIEW) 

LJuinju 
3 2 1 20 19 
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17 
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9 10 11 12 13 
1-1r-nr--1 
>- o C.) >- < 
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4Y 

NC 

3B 

1Y 4 
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2B 8 

VCC+ 
48 

4A 
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3B 

3A 

3Y 

VCC -
1A 

1Y 
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2B 

2Y 

GND 

NC-No internal connection 

logic diagram (positive logic) 
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3Y 
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__ at r • on date. Products conform to 

specification. ,: :.1,. terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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4Y 

This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

FUNCTION TABLE 

(DRIVERS 2 THRU 

1Y 

2Y 

4A 
(131 

4B 

Positive logic 

Y = A (driver 1) 
Y = AB or A-  + I3 (drivers 2 thru 4) 

Pin numbers shown are for D and J packages. 

H = high level, 

L = low level, 

X = irrelevant 

A 	B 

H 	H 
	

L 

L 	X 
	

H 

X 	L 
	

H 

SN55188, SN75188 
QUADRUPLE LINE DRIVERS 

D1323, SEPTEMBER 1983-REVISED SEPTEMBER 1986 

• Meets Specifications of EIA RS-232-C 

• Designed to Be Interchangeable With 

Motorola MC1488 

• Current-Limited Output: 10 mA Typ 

• Power-Off Output Impedance: 300 S1 Min 

• Slew Rate Control by Load Capacitor 

• Flexible Supply Voltage Range 

• Input Compatible With Most TTL Circuits 

description 

The SN55188 and SN75188 are monolithic 

quadruple line drivers designed to interface data 
terminal equipment with data communications 

equipment in conformance with EIA Standard 

RS-232-C using a diode in series with each 
supply-voltage terminal as shown under typical 
applications. 

The SN55188 is characterized for operation over 

the full military temperature range of — 55°C to 

125°C. The SN75188 is characterized for 
operation from 0°C to 70°C. 

logic symbolt 



All resistor values shown 

are nominal and in ohms. 

vcc- 

IL TO OTHER 

DRIVERS 

schematic (each driver) 

vcc+ 

A 

iNPUT(S) 

TO OTHER 

I DRIVERS 

300 
OUTPUT 

I 
GND 

• 
TO 

OTHER 
DRIVERS 10k 70 

SN55188, SN75188 
QUADRUPLE LINE DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

SN55188 SN75188 UNIT 

Supply voltage Vcc 4. at (or below) 25°C free-air temperature (see Notes 1 and 2) 15 15 V 

Supply voltage VCC _ at (or below) 25°C free-air temperature (see Notes 1 and 2) — 15 — 15 V 
Input voltage range —15 to 7 —15 to 7 V 
Output voltage range —15 to 15 —15 to 15 V 

Continuous total power dissipation (see Note 2) See Dissi ation Rating Table 

Operating free-air temperature range — 55 to ' . 0 to 70 °C 

Storage temperature range —65 to ' —65 to 150 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds D or N package DRn °C 

Case temperature for 60 seconds FK package . 
°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds J package 300 

NOTES: 1. All voltage values are with respect to the network ground terminal. 

2. For operation above 25°C free-air temperature, refer to the maximum supply voltage curve, Figure 6. In the FK and J packages, 
SN55188 chips are alloy mounted. 

DISSIPATION RATING TABLE 

 

PACKAGE 
	TA < 25 ° C 
	

DERATING FACTOR 
	

TA = 70 °C 
	

TA — 125°C 
POWER RATING 

	
ABOVE TA — 25 ° C 

	
PG:.: 0 RATING 

	
POWER RATING 

 

 

D 	 950 mW 	 7.6 mW/ °C 	 nW 	 — 

FK 	 1375 mW 	 11.0 mW/ °C 	 880 mW 	 275 mW 
J (SN55188) 	1375 mW 	 11 0 mW/ ° C 	 880 mW 	 275 mW 
J ISN75188) 	1025 mW 	 8.2 mW/°C 	 656 mW 	 — 

N 	 1150 mW 	 9.2 mW/°C 	 736 mW 
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SN55188, SN75188 
QUADRUPLE LINE DRIVERS 

recommended operating conditions 

SAIRR199 SN75188 
UNIT 

MIN l'.•I'.1 MAX MIN NOM MAX 

Supply voltage, VCC+ 7.5 J 15 7.5 9 15 V 

Supply voltage, VCC- -7.5 -9 -15 -7.5 -9 -15 V 

High-level input voltage, VIH 1.9 1.9 V 

Low-level input voltage, VII_ 0.8 0.8 V 

Operating free-air temperature, TA -55 125 0 70 °C 

electrical characteristics over operating free-air temperature range, VCC+ = 9 V, VCC_ = -9 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS 

SN55188 SN75188 

UNIT MIN 

(See 

TYPt MAX 

Note 3) 

MIN TYPt 	MAX 

(See Note 31 

VOH High-level output voltage 
VIL = 0.8 V, 
AL  = 3  1,2  

VCC+ = 9  V, 

VCC - --- - 9 V 
6 7 6 	7 

V 
VCC+ = 13.2 V, 

VCC- = -13.2 V 
9 10.5 9 	10.5 

VOL Low-level output voltage 
VIH = 1.9 V, 

= 3 ko  

VCC+ = 9  V, 

VCC- = -9  V 
-7 -6 -7 -6 

V 
VCC+ = 13.2 V, 

VCC- = -13.2 V 
-10.5 -9 -10.5 -9 

IIH High-level input current Vi = 5 V 10 10 AA 

'IL Low-level input current Vi = 0 -1 -1.6 -1 -1.6 mA 

IOS(H) 
Short-circuit output 

current at high level* 
Vi = 0.8 V, 	 Vo = 0 -4.6 -9 -13.5 -6 	-9 -12 mA 

lOSIL) 
Short-circuit output 

current at low level 
VI = 1.9 V, 	 Vo .-- 0 4.6 9 13 5 6 	9 12 mA 

ro  
Output resistance, 

power off 
VCC+ = 0, 	 VCC- = 0,  
Vo = -2 V to 2 V 

300 300 0 

ICC+ 
Supply current 

from VCC +  

VCC+ = 9  V, 
No load 

All inputs at 1.9 V 15 20 
' 

15 20 

mA 

All inputs at 0.8 V 4.5 6 4.5 6 

VCC+ = 12 V, 

No load 

All inputs at 1.9 V 19 25 19 25 

All inputs at 0.8 V 5.5 7 5.5 7 

VCC+ = 15 V, 

No load, TA = 25°C 

All inputs at 1.9 V 34 34 

All inputs at 0.8 V 12 12 

ICC- 
Supply current 

from !cc_ 

VCC - = -9  V, 
No load 

All inputs at 1.9 V -13 -17 -13 -17 

mA  

All inputs at 0.8 V -0.5 -0.015 

VCC - = -12 V, 
No load 

All inputs at 1.9 V -18 -23 -18 -23 

All inputs at 0.8 V -0.5 -0.015 

VCC- = -15 V, 

No load, TA = 25°C 

All inputs at 1.9 V -34 - 34 

All inputs at 0.8 V -2.5 -2.5 

Po Total power dissipation 

VCC+ = 9  V , 	VCC- = -9  V, 
No  load- 

 

333 333 

VCC+ = 12 V, 	VCC- = -12 V, 

No load 
576 576 

tAll typical values are at TA = 25°C. 
tNot more than one output should be shorted at a time. 
NOTE 3: The algebraic convention in which the less positive more negative) limit is designated as minimum, is used in this data sheet 

for logic voltage levels only, e.g., if -6 V is a maximum, the typical value is a more negative voltage. 
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PULSE 

GENERATOR 

(See Note Al 

CL 

(See Note El 

SN55188, SN75188 
QUADRUPLE LINE DRIVERS 

switching characteristics, Vcc + = 9 V, Vcc _ = — 9 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX I UNIT 

tpLH Propagation delay time, low-to-high-level output 

RL= 3 kit 	CL= 15 pF, 

See Figure 1 

220 350 ns 

tpHL Propagation delay time, high-to-low-level output 100 17R ns 

tTLH Transition time, low-to-high-level outputt 55 ' ns 

tTHL Transition time, high-to-low-level outputt 45 ,., ns 

tTLH Transition time, low-to-high-level outputt RL = 3 K2 to 7 k0, CL= 2500 pF, 

See Figure 1 

2.5 As 

tTHL Transition time, high-to-low-level outputt 3.0 As 

tMeasured between 10% and 90% points of output waveform 

*Measured between +3 V and -3 V points on the output waveform (EIA RS-232-C conditions) 

1■• 	 

PARAMETER MEASUREMENT INFORMATION 

INPUT 

TEST CIRCUIT  

	 -3 V 

1.5 V INPUT 1.5 V 

0 V 
leli-101- tPH L 	14-11- 1 F,  LH 

V 90% 	 OH  OUTPUT 	 90% 

OUTPUT 
50% 	50% 

I 10% 10% 
VOL 

	

I 	I 	 I 

—110 	tTLH 

VOLTAGE WAVEFORMS 

tTH L -Yj14— 

NOTES: A. The pulse generator has the following characteristics: t w  = 0.5 As, PRR 	1 MHz, Zo  = 50 0. 
B. CL includes probe and jig capacitance. 

FIGURE 1. PROPAGATION AND TRANSITION TIMES 
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SN55188, SN75188 
QUADRUPLE LINE DRIVERS 

TYPICAL CHARACTERISTICS t 

VOLTAGE TRANSFER CHARACTERISTICS 

OUTPUT CURRENT 

vs 

OUTPUT VOLTAGE 

0 0.2 0.4 0 6 0 8 1 12 14 1 6 1 8 2 

VI-Input Voltage-V 

FIGURE 2 

SHORT-CIRCUIT OUTPUT CURRENT 

vs 

FREE-AIR TEMPERATURE 

-16 -12 -8 -4 	0 

VO-Output Voltage-V 

FIGURE 3 

SLEW RATE 

vs 

LOAD CAPACITANCE 

12 	16 
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- 100-75 -50 -25 0 25 50 75 100 125 150 

TA-Free-Air Temperature- ° C 

FIGURE 4 

tData for temperatures below 0°C and above 70°C are applicable to SN55188 circuit only. 
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10,000 

CL-Load Capacitance-pF 

FIGURE 5 
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THERMAL INFORMATION t 

MAXIMUM SUPPLY VOLTAGE 
VS 

FREE-AIR TEMPERATURE 

RL > 3 kit (from each output to ground) 
0 
-75 -50 -25 	0 25 50 75 100 125 

TA-Free-Ail Temperature-`C 

FIGURE 6 

tData for temperatures below 0°C and above 70°C are applicable to SN55188 circuit only. 

APPLICATION INFORMATION 

OUTPUT TO RTL 

- 0.7 V TO 3.7 V 

OUTPUT TO DTL 

- 0.7 V TO 5.7 V 

OUTPUT TO HNIL 

- 0.7 V TO 10 V 

OUTPUT TO MOS 

-10 V to 0V 

101,52 

-12 V 

FIGURE 7. LOGIC TRANSLATOR APPLICATIONS 

— _ 

1/4 SN55188 

OR SN75188 

Diodes placed in series with the VCC + and VCC _ leads will pro-

tect the SN55188/SN75188 in the fault condition in which the 

device outputs are shorted to t 15 V and the power supplies are 

at low voltage and provide low-impedance paths to ground. 

1 

FIGURE 8. POWER SUPPLY PROTECTION TO MEET 
POWER-OFF FAULT CONDITIONS OF 

EIA STANDARD RS-2 32-C 
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V00+ = 12 V 

V00- = -12 V 

- - 

1/4 SN55188 

OR SN75188 

2 
0 I- 
cc 13  .„ 1/4 SN55198 

OR SN75188 
7 .J 

r 

1/4 SN55188 
OR SN75188 

SN55188, SN75188 
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RESPONSE 

CONTROL 

SN55189, SN55189A, SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 

D1619, SEPTEMBER 1973—REVISED MAY 1990 

• Input Resistance 	. 3 kO to 7 la2 

• Input Signal Range . . . ±30 V 

• Operates from Single 5-V Supply 

• Built-In Input Hysteresis (Double Thresholds) 

• Response Control Provides: 

Input Threshold Shifting 
Input Noise Filtering 

• Satisfies Requirements of EIA RS-232-C 

• Fully Interchangeable with Motorola 

MC1489, MC1489A 

description 

These devices are monolithic low-power 
Schottky quadruple line receivers designed to 

satisfy the requirements of the standard 

interface between data terminal equipment and 
data communication equipment as defined by 
EIA Standard RS-232-C. A separate response 

control terminal is provided for each receiver. A 

resistor or a resistor and bias voltage source can 

be connected between this terminal and ground 
to shift the input threshold levels. An external 
capacitor can be connected between this 

terminal and ground to provide input noise 

filtering. 

The SN55189 and SN55189A are characterized 

for operation over the full military temperature 

range of — 55 °C to 125 °C. The SN75189 and 
SN75189A are characterized for operation from 

0°C to 70°C. 

logic symbol t 

SN55189, SN55189A . . . J PACKAGE 

SN75189, SN75189A . . . D, J, OR N PACKAGE 

(TOP VIEW) 

ACC 
4A 
4CONT 
4Y 

3A 

3CONT 

3Y 

SN55189, SN55189A . FK PACKAGE 

(TOP VIEW) 

I— 
z 
o 	0 
aa 

z > 

1Y 
NC 
2A 
NC 

2CONT 

>- >- h- 

(0 
 0  

0 
(_) 
cr) 

NC — No internal connection 

logic diagram (each receiver) 

1A 
1CONT 

1Y 
2A 

2CONT 

2Y 

GND 

14 

13 

12 

11 

10 

9 

1--I 

3 2 1 20 19 

 

4 	 18 

5 	 17 

6 	 16 

7 	 15 

8 	 14 

9 10 11 12 13 
1-1.  

4CONT 
NC 
4Y 
NC 
3A 

1A 

1 CONT 

2A 

2CONT 

3A 

3CONT 

4A 

4CONT 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 

PRODUCTIOf• 	I •• documents contain information 
current as of . ! • ition date. Products conform to 
specification.. ,. :he terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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VCC 

66 kg 

OUTPUT Y 

9 182 

RESPONSE 

CONTROL 

R1 

4 kg 
INPUT A 

GND 

SN55189, SN55189A, SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 

schematic (each receiver) 

SN55189 SN55189A 

SN75189 SN75189A 

R1 8.4 kg 1.84 kg 

Resistor values shown are nominal. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

SN55189 

SN55189A 

SN75189 

SN75189A 
UNIT 

Supply voltage, VCC (see Note 1) 10 10 V 
Input voltage ± 30 ± 30 V 

Output current 20 20 mA 

Continuous total power dissipation (see Note 2) See Dissipation Rating Table 

Operating temperature range — 55 to 125 0 to 7n °C 

Storage temperature range —65 to 150 —65 to °C 

Case temperature for 60 seconds: FK package 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: 	J package 300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: 	D or N package °C 

NOTES: 1. All voltage values are with respect to network ground terminals. 

2. In the J package, SN55189 and SN55189A chips are either silver glass or alloy mounted and SN75189 and SN75189A chips 
are glass mounted. 

DISSIPATION RATING TABLE 

 

PACKAGE 
	TA < 25°C 	DERATING FACTOR 	TA 70°C 	TA - 125°C 

POWER RATING ABOVE TA — 25°C P0'.%. P RATING POWER RATING 

 

 

	

D 	 950 mW 	 7.6 mW/°C 	 TON 	 N/A 

	

FIC 	 1375 mW 	 11.0 mW/ ° C 	 880 mW 	 275 mW 

	

J (5N55 	 1 	1375 mW 	 11.0 mW/°C 	 880 mW 	 275 mW 

	

J ISN75 	 1 	1025 mW 	 8 2 mW/°C 	 656 mW 	 N/A 

	

N 	 1150 mW 	 9.2 mW/°C 	 736 mW 	 N/A 
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SN55189, SN55189A, SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 

electrical characteristics over operating free-air temperature range, VCC = 5 V ± 1%, (unless otherwise 
noted) 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONSt Sflq.189A 

SN55189 

I, ,^  

SN75189 
civqloop UNIT 

MIN MAX '.11'. 1 ,1 	• MAX 

V 
 T+ 

Positive-going 

threshold voltage 
1 

'189 

TA = 25 ° C 1 1.3 1.5 i 1.3 1.5 

V 

TA = 0 °C to 70 ° C 0.9 1.6 

TA = -55 °C to 125 ° C 0.6 1.9 

'189A 

TA = 25 °C 1:75 1.9 2.25 1.75 1.9 2.25 

TA = 0°C to 70°C 1.55 2.25 

TA = -55 °C to 125 ° C 1.30 2.65 

VT T-  
Negative-going 

threshold voltage 
1 

'189A 

'189, 
TA = 25 ° C 0.75 1.0 1.25 0.75 1.0 1.25 

V TA = 0°C to 70 ° C 0.65 1.25 

TA = -55 °C to '. 	C 0.35 1.6 

V °1-1  

High-level 

output voltage 
1 

V1 = 0.75 V. 	Imi = -0.0 .11A 2.6 4 5 2.6 4 5 
V 

Input open, 	Icni = -0.5 mA 2.6 4 5 2.6 4 5 

VOL 
Low-level 

 output voltage 
1 V1 = 3 V. 	IOL = 10 mA 0 2 0.45 0.2 0.45 V 

IIH 
High-level

input current 
2 

Vi = 25 V 3.6 8.3 3.6 8.3 
mA 

Vi = 3 V 0.43 0.43 

IL  
Low-level 

input current 
2 

Vi = -25 V -3.6 -8.3 -3.6 -8.3 
mA 

Vi = -3 V -0.43 -0.43 

I 0 S 
Short-circuit 

output current 
3 -3 -3 mA 

ICC Supply current 2 Vi = 5 V, 	Outputs open 20 26 20 26 mA 

t All characteristics are measured w i th the response control terminal open. 
t All typical values are at VCC = 5 V, TA = 25°C. 

switching characteristics, VCC = 5 V, TA = 25 °C 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONS MIN 	TYP MAX UNIT 

tpLH Propagation delay time, low-to-high-level output 

4 

CL = 15 pF, RL = 3.9142 25 85 
ns 

tpHL Propagation delay time, high-to-low-level outut CL = 15 pF, RL = 390 9 25 50 

tTLH Transition time, low-to-high-level output CL = 15 pF, RL = 3.9 1,8 120 175 
ns 

tTHL Transition time, high-to-low-level output CL = 15 pF, RL = 390 St 10 20 

4 
INSTRUMENTS 

TEXAS 
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VT, Vi 

RESPONSE 

CONTROL 

A 	  
/ 	 \ 

OPEN 

UNLESS  	1RC 	is 
OTHERWISE /(A C C 

SPECIFIED 	 i—VC --- +v, 

    

TOH 

    

 

  

RESPONSE 

CONTROL 

OPEN 

SN55189, SN55189A, SN75189, SN55179A 
QUADRUPLE LINE RECEIVERS 

PARAMETER MEASUREMENT INFORMATION t 

vcc 

FIGURE 1. VT+• VT—. V01-1• VOL 

OPEN 

RESPONSE 

CONTROL 

OPEN 

ICC is tested for all four 

receivers simultaneously 

FIGURE 2. IN, IIL, ICC 

vcc 

FIGURE 3. los 

I.  Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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INSTRUMENTS 
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RESPONSE 
CONTROL 

OPEN 

ISee Note Cl 

CL 15 pF 
(See Note BI 

SN55189, SN55189A, SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

vcc 

TEST CIRCUIT 

10 ns —04 14— 	 —P1 I4-- = 1 0 ns 

I 
	

I 

90% 
	

90% 7 4V 

INPUT 
10% 

50% 50% 
10% 

0V 

    

OUTPUT 

14—tPHL-01 

90% 
\LS V 

10%  

I 	I 
tTHL — ► I 14— 

VOLTAGE WAVEFORMS 

VOH 

1.5 V 	
90% 

10% 

tTLI-I —44 

NOTES: A. The pulse generator has the following characteristics: Z o  = 50 0, zw  = 500 ns. 

B. CL includes probe and jig capacitances. 

C. All diodes are 1N3064 or equivalent. 

FIGURE 4. SWITCHING TIMES 

Tr locks 
INS1 RUMENTS 
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SN55189, SN55189A, SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 

TYPICAL CHARACTERISTICS 

SN55189, SN75189 
OUTPUT VOLTAGE 

vs 
INPUT VOLTAGE 

6 
RC = 13 RC = 5 kc2 10:2 RC= 11 kfl VCC = 5  V 

Vc = 5 V Vc = 5 V RC= VC = —5 V TA 25°C 
5 1 See Figure 

4 

3 
VT_ A 	V. VT + VT— A VT+ VT_ V VT+ VT_ • V VT +  

2 

1 

0 
—3 	 —2 	 — 1 	 0 	 1 	 2 	 3 	 4 

V1—Input Voltage—V 

FIGURE 5 

SN55189A, SN75189A 

OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE 

RC = 5 kS2 
VC .. 5 V 

l 

RC = . 

RC — 11 kf2 
VC — —5 V 

VCC 
TA 
See Figure 

— 5 V 
25°C 

1 

A VT - V VT 4. VT -4 V VT + VT _A V VT .4_ 

—2 
	

— 1 
	

0 	 1 	 2 
	

3 
	

4 

V1 — Input Voltage — V 

FIGURE 6 
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0 
—3 
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	I 	I 	 
'189A VT +  

189 VT_ 

'189 V -r + 

'189A VT_ 

2 	3 	4 	5 	6 	7 	8 	9 10 

Vcc—Supply Voltage—V 

FIGURE 8 
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TA—Free-Air Temperature— °C 

FIGURE 7 
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SN55189, SN55189A, SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 

TYPICAL CHARACTERISTICS t 

INPUT THRESHOLD VOLTAGE 	 INPUT THRESHOLD VOLTAGE 

vs 	 vs 

FREE-AIR TEMPERATURE 	 SUPPLY VOLTAGE 

theta for free -air temperatures below 0°C and above 70°C are applicable to SN55189 and SN55189A circuits only. 
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VCC — . 5 V .  
- Control open 

TA 25°C 

SN55189, SN55189A, SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 

TYPICAL CHARACTERISTICS 

0 
10 

SN75189 

NOISE REJECTION 

1 Mill
VCC 
TA 
See 

11  I Cc — 300 

1 'IC = 

= 
= 

pF 

500 

Note 

5 V 
25°C 

3 

pF  

CC 
11' 
.. 10 pF 

C C  

Ok!. 
114111111■....___ = Illiniiii—  100 pF 

40 100 	400 1000 4000 10000 

tw —Pulse Width—ns 

FIGURE 9  

SN75189A 

NOISE REJECTION 

VCC = 5V 
ill 1111111  TA = 25°11 C 

1  111‘11:111 See Note 3 
I 	I 	1111 Cc — 300 pF 

I 

i
ll 

Ibi  11

l 

Cc = 500 pF 

P I  ■Ithih1/4■11 CC = 12 pF 
CC 
	1137) 

 pF 

 .  II All 

0 
10 
	

40 100 	400 1000 4000 10000 

tw —Pulse Width—ns 

FIGURE 10 
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INPUT CURRENT 

vs 

INPUT VOLTAGE 

—25-20-15-10-5 0 5 10 15 20 25 

VI—Input Voltage—V 

FIGURE 11 

NOTE 3: This figure shows the maximum amplitude of a positive-going pulse that, starting from zero volts, will not cause a change of 
the output level. 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

D3275, APRIL 1989 

SUITABLE FOR IEEE STANDARD 896 APPLICATIONS t 

SN55ALS056 . . . J OR W PACKAGE 

(TOP VIEW) 

Al 

• High-Speed Advanced Low-Power Schottky 	 A2 

Circuitry 	 A3 

A4 
• Low Power Dissipation . . . 60 mW/Channel 	

vcc 
Max 	 AS 

• High-Impedance P-N-P Inputs 	
A6 

A7 

• BTU' Logic Level 1-V Bus Swing Reduces 	 A8 

Power Consumption 	 CS 

• Trapezoidal Bus Output Waveform Reduces 	
SN55ALS057 . . . J OR W PACKAGE 

Noise Coupling to Adjacent Lines 	
(TOP VIEW) 

• Power-Up/Down Protection (Glitch-Free) 

• Open-Collector Driver Outputs Allow 

Wired-OR Connections 

description 

The SN55ALS056 is an 8-channel, monolithic, 

high-speed, Advanced Low-Power Schottky 
device designed for 2-way data communication 

in a densely populated backplane. The 
SN55ALS057 is a 4-channel version with 

independent driver input (Dn) and receiver output 

(Rn) pins and a separate driver disable for each 
driver (En). Both are compatible with Backplane 

Tranceiver Logic (BTL') technology at 
significantly reduced power dissipation per 

channel. 

These transceivers feature open-collector driver outputs with a series Schottky diode to reduce capacitive 
loading to the bus. By using a 2-V pull-up termination on the bus, the output signal swing will be 

approximately 1 V, which reduces the power necessary to drive the bus load capacitance. The driver outputs 
generate trapezoidal waveforms that reduce crosstalk between channels. The drivers are capable of driving 

an equivalent dc load as low as 18.5 0. The receivers have internal low-pass filters to further improve 

noise immunity. 

The SN55ALS056 and SN55ALS057 are characterized for operation from — 55 °C to 125°C. 

l The transceivers are suitable for IEEE Standard 896 applications to the extent of the operating conditions and characteristics specified 

in this data sheet. Certain limits contained in the IEEE specification are not met or cannot be tested over the entire military temperature range. 

BTL is a trademark of National Semiconductor Corporation. 

olaripiu 	.15•C ocuments contain information 
r. • . • 	• • • 	ram date. Products conform to 

in_ terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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• SN55ALS056 Is an Octal Transceiver 

• SN55ALS057 Is a Quad Transceiver 
81 

B2 

83 

84 

GND 

B5 

B6 

B7 

138 

TIP 

R1 

D2 

R2 

ACC 
D3 

R3 

D4 

R4 

TE 

81 

B2 

E2 

GND 

133 

E3 

84 

E4 

RE 



SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

SN55ALS056 . 	FK PACKAGE 

(TOP VIEW) 

N '— 
0 CC 0 co 

SN55ALS057 FK PACKAGE 

(TOP VIEW) 

N 	 N 
< < < CO CO 

3 	2 1 	20 19 3 2 	1 20 19 

R2 4 IRE B2 A4 4 B3 

VCC 17[ E2 VCC B4 

D3 5 161 GND A5 6 6 GND 

R3 / 15[ 03 A6 7 95 

D4 0 14[ E3 A7 96 

9 	10 11 	12 11 9 10 	11 12 	13 
Cl f-11-11-1 Cl 1-11-1F-11-11-1 

112 co 8E) AS c0 N < lu 	42  co 
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El8 

A8 

81 

SN55ALS056 

TIP (1 lir 3EN1 IA-BI 

I –N. 3EN2 IB-Al 
(10) r, 

CS G3  

) 120) 
1  

SN55ALS057 

TE 110) 

RE 111) 

D1 

El 

R1 

D2 

E2 

R2 

D3 

E3 

R3 

D4 

E4 

R4 

IThese symbols are in accordance with ANSI/IEEE Std 91-1984 

and IEC Publication 617-12. 

(1) 

B1 

B2 	 Al 

B3 

B4 

B5 6 IDENTICAL CHANNELS NOT SHOWN 

SN55ALS056 

_111) 
T/R 

(10) 
CS 

81 
120) 

4—REC 

SN55ALS057 

2 IDENTICAL CHANNELS NOT SHOWN 

6 

7 

BB 

18) 
D4 

112) 
E4 

R4 19) 

113) 
B4 

SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

logic symboist 
	

logic diagrams (positive logic) 
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SN 55A LS056 

FUNCTION TABLE 
TRANSMIT/RECEIVE 

CONTROLS CHANNELS 

CS Till A •-• B 

L H T IA -. 81 

L L R 	ilES --. Al 

H X D 

L- — 

SN55ALS057 
ONLY 

1 

VC C 

GND 

All resistor values shown are nominal. 

CONTROL INPUTS DRIVER OUTPUT RECEIVER INPUT 

DRIVER INPUT 

I An I 	

20 kft 
 

PIN   
, OR 1 	

,  ; APnl PIN S i 

	

J;,, 	 ,A  

ir..,,.., 
ESD , 	ESD i  

I 

PRO- 	1 
, 

 i  PRO- 1  
TECT 	I 	 ' TECT 1 I 	 IC 
i 	i 	I L I -j 
_1 L _ _ 

En 
PIN 

• • 
L _ _ _ _ _ J 

ESD 
PRO. 
TECT 

vcc 

17 5 kit 

TE/RE 
INPUT 

ESD 
PRO - 
TECT 

GND 

VCC 

GND 

RECEIVER OUTPUT 

SN55ALS056, SN55ALS057 
TRAPEZOIDAL-VVAV:FORM INTERFACE BUS TRANSCEIVERS 

SN55ALS057 

FUNCTION TABLE 
TRANSMIT/RECEIVE 

CONTROLS CHANNELS 

TE 	RE En D-.13 	B—R 

J
 _

I
 1

 1
 _
I
 M

 

_
J
 _

I
 -
J
 -J

  
=

  
0

  

C
C

 C
C

 0
 0

 c
C

  
0
 

0
 I

—
 0

 I
—

 0
 0

 

H = high-level, L = low-level, R = receive, T = transmit, D = disable, X = irrelevant 

Direction of data transmission is from An to Bn for the SN55ALS056 and from Dn to Bn for the SN55ALS057. 
Direction of data reception is from Bn to An for the SN55ALS056 and from Bn to Rn for the SN55ALS057. 
Data transfer is inverting in both directions. 

schematics of inputs and outputs 

t Additional ESD protection is on the SN55ALS057, which has separate receiver output and driver input pins. 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  6 V 

Control input voltage 	  5.5 V 

Driver input voltage 	  5 5 V 

Driver output voltage 	  2.5 V 

Receiver input voltage 	  2.5 V 

Receiver output voltage 	  5.5 V 

Continuous total power dissipation at (or below) 25°C free-air temperature 

	

(see Note 2)     1375 mW 

Operating free-air temperature range 	  —55°C to 125°C 

Storage temperature range 	  — 65 °C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds 	  300 °C 

NOTES: 1. Voltage values are with respect to network ground terminal. 

2. For operation above 25°C free-air temperature, derate to 275 mW at 125°C at the rate of 11.0 mW/°C. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.5 5 5.5 V 

High-level driver and control input voltage, VIH 2 V 

Low-level driver and control input voltage, VIL 0.8 V 

Bus termination voltage 1.9 2.1 V 

Operating free-air temperature, TA —55 125 °C 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

SN55ALS056 electrical characteristics over recommended ranges of operating free-air temperature 
and supply voltage (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 	TYPt 	MAX UNIT 

VIK 	Input clamp voltage at An, T/I71, or CS VCC = 4.5 V, li = -18 mA -1.5 V 

VT 	Receiver input threshold at Bn = VCC 	5 V, 	TA = 25°C 1.45 	 1.65 
V  

VCC = 5 V, 	TA --- -55°C to 125°C 1.4 	 1.7 

VOH 	High-level output voltage at An 
VCC = 4.5, 	Bn at 1.2 V, 

CS at 0.8 V, 	T/ 	at 0.8 V, 

IOH = -400 FA 

2.4 V 

VOL 	Low-level output voltage 

An 

VCC = 4.5 V, Bn at 2 V, 

CS at 0.8 V, 	T/171 at 0.8 V, 

Tirt at 0.8 V, 	10L = 16 mA 

0.5 

V 

Bn 

VCC = 4.5 V, An at 2 V, 

CS at 0.8 V, T/Ifl at 2 V, 

See Figure 1 

0.75 	 1.2 

IIH 	High-level input current 

An, T/R, or CS Vi = VCC = 5.5 V 40 

AA 
Bn 

VCC = 5.5 V. VI = 2 V. 

An at 0.8 V, 	T/R at 0.8 V 
100 

'IL 	Low-level input current a 	An, T/17, or CS VCC = 5.5 V, V1 = 0.4 V -400 pA 

los 	Short-circuit output current at An 

VCC = 5.5 V, An at 0 V, 

Bn at 1.2 V, CS at 0.8 V, 

T/171 at 0.8 V 

-35 	-125 AA 

ICC 	Supply current VCC = 5 . 5  V 85 mA 

Co (s) Driver output capacitance 4.5 pF 

SN55ALS057 electrical characteristics over recommended ranges of operating free-air temperature 
and supply voltage (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 	TYPt 	MAX UNIT 

VIK 	Input clamp voltage at Dn, En, TE, or RE VCC = 4.5 V, 	Ii = -18 mA -1.5 V 

VT 	Receiver input threshold at Bn VCC = 5 V, 	TA = 25°C 1.45 	 1.65 
V  

VCC = 5 V, 	TA = -55°C to 125°C 1.4 	 1.7 

VOH 	High-level output voltage at Rn VCC = 4.5, 	Bn at 1.2 V, 

RE at 0.8 V, 	loH = -400 AA 
2.4 V 

Vol_ 	Low-level output voltage 

Rn 
VCC = 4.5 V, 	Bn at 2 V, 

RE at 0.8 V, 	IOL -= 16 mA 
0.5 

V 

Bn 

VCC = 4.5 V, 	Dn at 2 V, 

En at 2 V, 	TE at 0.8 V 

See Figure 1 

0.75 	 1.2 

IIH 	High-level input current 

Dn, En, TE, or RE VI = VCC = 5.5 V 40 

PA 
Bn 

VCC = 5.5 V, 	VI = 2 V, 

Dn at 0.8 V, 	En at 0.8 V, 

TE at 0.8 V 

100 

IIL 	Low-level input current at Dn, En, TE, or RE VCC = 5.5 V, 	VI = 0.4 V -400 tiA 

105 	Short-circuit output current at Rn 
VCC = 5.5 V, 	Fin at 0 V, 

Bn at 1.2 V, 	RE at 0.8 V 
-35 	-125 AA 

ICC 	Supply current VCC = 5 . 5  V 45 mA 

C0(81 Driver output capacitance 4.5 pF 

tAll typical values are at VCC = 5 V, TA = 25°C. 
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SN55ALS056 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

switching characteristics over recommended ranges of operating free-air temperature and supply voltage 
(unless otherwise noted) 

receiver 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS TAt MIN 	TYP MAX UNIT 

Propagation delay time, 
tPLH 	low- to high-level output 

Bn An 

CS at 0.8 V, 	T/R at 0.8 V, 

VL = 5 V, 	S1 closed, 

See Figure 4 

25 °C 20 

ns 
Full 

— 
22 

Propagation delay time, 
tPHL 	high- to low-level output 

2 18 

Full range 20 

Output disable time 
tpLz 	

from low level 
CS An 

Bn at 2 V, 	T/Rat 0.8 V, 

VL = 5 V, 	Si closed, 

See Figure 5 

25 'C 20 

ns 
Full ran 	e g 22 

Output enable time 
tPZL to low level 

25°C 13 

Ful , 	a 14 

Output disable time 
tPHZ 	from high level 

CS An 

Bn at 0.8 V, 	T/R at 0.8 V, 

VL = 0, 51 closed, See Figure 5 

2 12 

ns 
Full range 13 

Output enable time 
tPZH 	to high-level 

Bn at 0.8 V, 	T/R at 0.8 V, 

S1 open, 	 See Figure 5 

25°C 14 

Full range 22 

Output disable time 
tPLZ 	from low level 

T/R An 

CS at 0.8 V, 	VC at 2 V, 

VL = 5 V, 	S1 closed, 

See Figure 5 

25°C 17 

ns 
Full range 20 

Output enable time 
tPZL 	to low level 

25°C 25 

Full 	• 	s 40 

Output disable time 
tPHZ 	from high level 

T/R An 

CS at 0.8 V, 	VL = 0 

closed, 	See Figure 5 
_S1 

2 12 

ns 
Full 	a 13 

Output enable time 
tPZH to high level 

CS at 0.8 V, 	S1 open, 

See Figure 5 

2 15 

Full range 22 

Receiver noise rejection 

twINR) pulse duration 
Bn 

An 

or.Rn 

VL = 5 V, 	S1 closed, 

See Figure 6 

25 °C 4 
ns 

Full range 2 

driver 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS TAt MIN TYPt MAX UNIT 

tPLH 
Propagation delay time. 

low- to high-level output 
An Bn 

CS at 0.8 V, 

VL = 2 V, 

T/R at 2 V, 

See Figure 2 

25 °C 10 

ns 
Full range 40 

tPHL 
Propagation delay time, 

high- to. low-level output 

25°C 12 

Full range 15 

tPLH 
Propagation delay time, 

low- to high-level output 
CS Bn 

An and T/R at 2 V, 

See Figure 2 

VL = 2 V, 

25°C 18 

ns 
Full range 30 

tPHL 
Propagation delay time, 

high- to low-level output 

25°C 20 

Full range 22 

tPLH 
Propagation delay time, 

low- to high-level output 
T/R Bn 

CS at 0.8 V, 

See Figure 3 

VL = 2 V, 

25°C 18 

ns 
P. , ' 	.0 37 

tPHL 
Propagation delay time, 

high- to low-level output 

. 18 

Re 	a 21 

tTLH 
Transition time, 

low- to high-level output 
An Bn 

CS at 0.8 V, 

VL = 2 V, 

TA at 2 V, 

See Figure 2 

• 1  3 8 

ns 
F.. 11  1 33 

tTHL 
Transition time, 

high- to low-level output 

. 1 3 10 

Full range 1 13 

', Full range is –55°C to 125°C. 
tTypical values are at VCC = 5. 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

switching characteristics over recommended ranges of operating free-air temperature and supply voltage 
(unless otherwise noted) 

receiver 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS TAt MIN 	MAX UNIT 

Propagation delay time, 
tPLH 

low- to high-level output 
Bn Rn 

RE at 0.8 V, 	Tat2V, 

VL = 5 V, 	S1 closed, 

See Figure 4 

25 ° C 20 

ns 
Full range 22 

Propagation delay time, 
IPHL 

high- to low-level output 

25°C 18 

Full range 20 

Output disable time 
tPLZ from low level 

RE An 

Bn at 2 V, 	TE at 2 V, 

VL = 5 V, 	Si closed, 

See Figure 5 

25 °C 15 

ns 
Full range 17 

Output enable time 
tpZL to low level 

25 °C 13 

Full range 14 

Output disable time 
tPHZ 

from high level 
RE Rn 

Bn at 0.8 V, TE at 2 V, VL = 0, 

Si closed, 	See Figure 5 

25°C 12 

ns 
Full range 13 

Output enable time 
tPZH to high-level 

Bn at 0.8 V, 	TE at 2 V, 

S1 closed, 	See Figure 5 

25°C 14 

Full range 15 

Receiver noise rejection 
twINR) pulse duration 

Bn Rn 
. 

VL = 5 V, 	S1 closed, 

See Figure 6 

25°C 4 
ns 

Full range 2 

driver 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS TAt MIN TYI:4  MAX UNIT 

Propagation delay time, 25°C 10 
tPLH 

low- to high-level output Dn 
Bn 

TE at 0.8 V, 	RE at 2 V, Full range 27 
ns 

Propagation delay time, 25°C 12 or En VL = 2 V, 	See Figure 2 
tPHL high- to low-level output Full range 15 

Propagation delay time, 25°C 10 
tPLH low- to high-level output Dn, En, RE at 2 V, VL = 2 V, Full range 27 

Propagation delay time, 
TE Bn 

See Figure 2 25°C 17 
ns 

 
tPHL 

high- to low-level output Full range 19 

Transition time, 25°C 1 3 8 
tTLH low- to high-level output Dn 

Bn 
RE at 2 V, 	VL =2 V, Full range 1 33 

ns 
Transition time, 25°C 1 3 10 or En See Figure 2 

tTHL 
high- to low-level output Full range 1 13 

Typical values are at VCC = 5 V. 

driver plus receiver 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS TAt MIN 	MAX UNIT 

Propagation delay time, 
tPLH low- to high-level output 

Dn Rn 

RE at 0.8 V, 	TE at 0.8 V, 

VL = 2 V, 	See Figure 7 

(Both loads are used) 

25°C 25 

ns 
Full range 35 

Propagation delay time, 
tPHL high- to low-level output 

25°C 25 

Full range 35 

tFull range is —55°C to 125°C. 
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VOH 

V011361 

VOL 

90% 	 90% 
1.55 V 	 1.55 V 

10% 

tTHL-04 14- 

4 

io% 
4.1 14--trim 

VOLTAGE WAVEFORMS 

SN55ALS056, SN55ALS057 
TRAPEZOIDAL•WAVEFORM INTERFACE BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

VL = 2V 

RL - 18 0 

SN55ALS056 

OR 	 Vo 

SN55ALS057 	(BIT) 

FIGURE 1. TEST CIRCUIT FOR DRIVER LOW-LEVEL OUTPUT VOLTAGE 

VL 

  

18 9 

♦ 	Vo 
lEtn) 
500 SI 	m 50 pF (INCLUDES JIG CAPACITANCE) 

VI 	  
ICS.TE,An.Dn.EM 

SN55ALS056 
OR 

SN55ALS057 

  

TEST CIRCUIT 

3V 

	

(CS,TE) 	 /1.5 V 
1 0 V 	  1 

,PLH —*I 14— 
1 

3V 

	

(An,Dri,En) 	 1.5 V 	I 

0 V 	
I 	

II 
tPLH 	411 	 

 

1.5 V 

 

1 
tPHL-41 

1.5 

I 
tPHL--♦4 14— 

 

NOTE: t r  = 	5 ns from 10% to 90%. 

FIGURE 2. DRIVER PROPAGATION DELAY TIMES 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL•WAVEFORM INTERFACE BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

vL 

18 

500 0 0 

(Bn) 	I 

T 50 pF (INCLUDES JIG CAPACITANCE) 

TEST CIRCUIT 

3 V 	  
VIIT/RI 	 1 5 V/ 	 \1.5 V 

0V 	  I 	 I 	  

tPHL-01 N*---- 	tPLH —"I 14—  
I 	 I 	1 

VO(Bn) -----------11\1 55 V 	 I 	 V 	  
I 	  

VOLTAGE WAVEFORMS 

NOTE: t r  = tf < 5 ns from 10% to 90%. 

FIGURE 3. PROPAGATION DELAY FROM T/ITI TO Bn 

VyI. 500 0 

SN55ALS056 
Vi 	 OR 

(Bn) 	SN55ALS057 

 

iiS1  
lAn,Rnli 

I 

Vo  

500 0 	1., 50 pF (INCLUDES JIG CAPACITANCE) 

.., 	= 

   

   

TEST CIRCUIT 

2 V 

	

VI(Bn) 	 1.55 V 	 1.55 Vjr----  

	

1 v 	 4- 	  I 
tPLH —API /4-- 	 —41 14----tPHL 

	

VOH 	  -I- 	  I 

	

VOIAn,Rn) 	 1.5 V 	 1.5 V\ 

VOL 

VOLTAGE WAVEFORMS 

NOTE: t r  = tf < 10 ns from 10% to 90%. 

FIGURE 4. RECEIVER PROPAGATION DELAY TIMES 

IT/R) SN55ALS056 Vo 

TEXAS 
IN STRUM ENTS 
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SN55ALS056 
OR 

SN55ALS057 
(An.Rn) 

500 ft 	is 50 pF (INCLUDES JIG CAPACITANCE) 

=." 

TEST CIRCUIT 

VI 
(CS, RE, 7/11) 

tilS1 
• 	Vo 

VL 

500 0 

lAn,Fln) 

	tf S1 
0 	Vo 

500 0 	m 50 pF (INCLUDES JIG CAPACITANCE) 

TEST CIRCUIT 

VI 	
(Bn) 

SN55ALS056 
OR 

SN55ALS057 

1.85 N. 

Vi 	 1.55 V/ 

1 1 V 	 I \— 

I 	 I 
BUS LOGIC 	 14 	101  ImNRI 
LOW LEVEL 

  

BUS LOGIC 

HIGH LEVEL 

2 V 

  

r-1.55 V 

1 25 V 

	 tw(NRI 

SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

V L 

500 ii 

	

3V 	  
VI(CS, RE, TIRO 	 1.5 V/ 	 \1.5 V 

	

' 0 V 	  
tPHZ 	

;0.5 V  
—1101 411— 	 —01 14—tPZI-1 

I 31C .--- Thf 	_LT 
I 	 1 

tPL2 —101 14— 	 —•I 4-- ( P2L 
71e.....-1 	i0.5 V 	 l ji  

1.5 V 

f 	

s 

VOLTAGE WAVEFORMS 

NOTE: t r  = t1 	5 ns from 10% to 90%. 

FIGURE 5. PROPAGATION DELAY FROM CS OR T/R TO An OR FROM RE TO Rn 

VO(An,Rn) 

1 5 V 

t w  is increased until the output voltage fall just reaches 2.0 V. 	t v, is increased until the output voltage rise just reaches 0.8 V. 

VOLTAGE WAVEFORMS 

NOTE: t r  = tf 5. 2 ns from 10% to 90%. 

FIGURE 6. RECEIVER NOISE IMMUNITY 
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2 V 

18!!2 0 

(8n1 

500 f11 50 pF is  

500 0 

(Rol 

	'41 	
V0 

500 fi 	 50 pF (INCLUDES JIG CAPACITANCE) 

VI 

ilDn) 

SN55ALS057 

SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

5V 

TEST CIRCUIT 

3 V 	  

VI(00) 	 1 5 V1( 	 \1 5 V 

0 V  	 I 	  

14-1.1---tPLH 	 14---14— tPHL 

I 	  / I 

Vo(Rn1 	 1 5 V 	 \1 5 V 

VOLTAGE WAVEFORMS 

NOTE: t r  = tf 5 5 ns from 10% to 90%. 

FIGURE 7. DRIVER PLUS RECEIVER DELAY TIMES 
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›- 
Z Z 
0 

NC—No internal connection 

FUNCTION TABLE 

INPUTS OUTPUTS 

G AV F.  

L X L H 

H H H H 

H H S L 

H = high level, L = low level, 

X = irrelevant, S = shorted to 

ground 

!

• 	Meets IBM 360/370 I/O Interface 
Specification GA22-6974-3 (Also See 
SN55ALS130 and SN75ALS130) 

• Minimum Output Voltage of 3.11 V at 

IOH = —60 mA 

• Fault Flag Circuit Output Signals Driver 

Output Fault 

• Fault-Detection Current Limit Circuit 

Minimizes Power Dissipation During a Fault 

Condition 

• Advanced Low-Power Schottky Circuitry 

• Dual Common Enable 

• Individual Fault Flags 

• Designed to Be an Improved Replacement  

SN55ALS126, SN75ALS126 
QUADRUPLE LINE DRIVERS 

D2299, FEBRUARY 1986— REVISED OCTOBER 1989 

SN55ALS126, SN75ALS126 . . J PACKAGE 

SN75ALS126 	D OR N PACKAGE 

(TOP VIEW) 

16 

15 

14 

13 

12 

11 

10 

9 

SN5EALS126 . FK PACKAGE 

(TOP VIEW) 

i u_ >- 	(-) >- 
— z > 

1Y 

T 
1A 

1,2G 

2A 

2F 
2Y 

GND 

VCC 

4Y 

4F 
4A 

3,4G 

3A 
3F 

3Y 

for the MC3481 3 

1A 4 

description 1,2G 5 

The SN55ALS126 and SN75ALS126 quadruple NC 6 

line 	drivers 	are 	designed 	to 	meet 	the 2A 7 

IBM 360/370 I/O specification GA22-6974-3. 2F 8 

The output voltage is 3.11 V minimum (at 9 
1-1 

2 1 20 19 

18 

17 

16 

15 

14 

10 11 12 13 

4F 

4A 

NC 

3,4G 
3A 

ION = —59.3 mA) over the recommended 
ranges of supply voltage (4.5 V to 5.95 V) and 
temperature. Driver outputs use a fault-detection 
current-limit circuit to allow high drive current 

but still minimize power dissipation when the 

output is shorted to ground. The SN55ALS126 
and SN75ALS126 are compatible with standard 

TTL logic and supply voltages. 

The SN55ALS126 and SN75ALS126 employ 
the IMPACT" process to achieve fast switching 

speeds and low power dissipation. Fault-flag 
circuitry is designed to sense and signal a line 
short on any Y line. Upon detecting an output 
fault condition, the fault-flag circuit forces the 

driver output into a low state and signals a fault 

condition by causing the fault-flag output to go 

low. 

The SN55ALS126 and SN75ALS126 can drive a 50-0 load as required in the IBM GA22-6974-3 
specification or a 90-0 load as used in many I/O systems. Optimum performance can be achieved when 
the devices are used with either the SN75125, SN75127, SN75128, or SN75129 line receivers. 

The SN55ALS126 is characterized for operation from —55°C to 125°C, and the SN75ALS126 is 

characterized for operation from 0 °C to 70°C. 

IMPACT is a trademark of Texas Instruments Incorporated 

PROnUCTION DATA documents contain information 
r Ir. • • as of publication date. Products conform to 
4n...di:gins per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN55ALS126, SN75ALS126 
QUADRUPLE LINE DRIVERS 

logic symbolt 

1A (3)  

& I> 
1EN2 

-2 <5 

(2)  1F 

111  

G1  
(1) 

1,20 

3EN4 161 2F  

G3  
2A 

151 

4 (5 
(7) 2Y 

(111 (10) 
3A 

1121 
(9) 

3Y 
3,4G 

1141 
4F 

113) 
115) 4A 4y  

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

schematics of inputs and outputs 

logic diagram (positive logic) 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL Y OUTPUTS TYPICAL OF F OUTPUTS 

VCC 

F OUTPUT 

GND 

VCC 

R eg  

VCC 

20 kt: NOM 

_ 

'I OUTPUT 

INPUT 

GND 

A Inputs: R eg  ■ 20 ICR NOM 

G Inputs: R eg  ■ 10 VI NOM 

GND 

ii 
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SN55ALS126, SN75ALS126 
QUADRUPLE LINE DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC 	  
Input voltage 	  
Continuous total dissipation 	 
Operating free-air temperature range: 

Storage temperature range 	 
Case temperature for 60 seconds: FK 
Lead temperature 1,6 mm (1/16 inch) 
Lead temperature 1,6 mm (1/16 inch) 

7 V 
7 V 

See Dissipation Rating Table 
SN55ALS126 	  —55°C to 125°C 
SN75ALS126 	  0°C to 70°C 

—65°C to 150°C 
package 	  260°C 
from case for 10 seconds: D or N package 	 260°C 
from case for 60 seconds: J package 	  300°C 

DISSIPATION RATING TABLE 

TA 	25°C DERATING FACTOR TA 	70'C TA 	125°C 
PACKAGE 

POWER RATING ABOVE TA 	25 °C POWER RATING POWER RATING 

D 950 mW 7.6 mW/°C 608 mW N/A 

FK 1375 mW 11 0 rnW/°C 880 mW 275 mW 

J ISN55ALS126) 1375 mW 11.0 mW/°C 880 mW 275 mW 

J (SN75ALS126) 1025 mW 8.2 mW/°C 656 mW N/A 

N 1150 mW 9.2 mW/SC 736 mW N/A 

recommended operating conditions 

SNR-AI.S126 SN75ALS126 
UNIT — 	- 

	

MIN 	NOM 	MAX MIN 	NOM 	MAX 

Supply voltage, VCC 4.,., 	C 	5.95 4.5 	5 	5 95 V 

High-level input voltage, VIII 2 2 V 

Low-level input voltage, Va .  0.8 0.8 V 

High-level output current, 10H —59.3 —59.3 mA 

Operating free-air temperature, TA —55 	 125 0 	 70 °C 

TE XAS 
INSTRUMENTS 

POST OFFICE SOX 655303 • DALLAS, TEXAS 75265 
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SN55ALS126, SN75ALS126 
QUADRUPLE LINE DRIVERS 

electrical characteristics over recommended operating free-air temperature range 

PARAMETER TEST CONDITIONS MIN 	 MAX UNIT 

VIK 	Input clamp voltage A,G VCC = 4.5 V, 	II = -18 mA -1.5 V 

VOH 	High-level output voltage 

Y VCC = 4.5 V. 	loH = - 59.3 mA 

VIH = 2 V 
3.11 

V Y 
= VCC = 5.25 V, loH 	-41 mA 

VII-1 = 2 V 
3.9 

r VCC = 4.5 V, 	loH = -400 AA 

VIH = 2 V 
2.5 

VOL 	Low-level output voltage 

V 
VCC = 5.5 V, 	loL = -240 gA, 

VIL = 0.8 V 
0.15 

V 
Y 

VCC = 5.95 V, 10L = -1 mA, 

VIL = 0.8 V 
0.15 

F VCC = 4.5 V, 	loL = 8 mA, 	Y at 0 V 0.5 

10(off) 	Off-state output current V VCC = 4.5 V, 	Vi = 0, 	Vo = 3.11 V 100 
pA 

V VCC = 0, 	Vi = 0, 	Vo = 3.11 V 200 

li 	Input current 
A 

VCC = 4.5 V. 	V1 = 5.5 V 
100 

AA 
G 400 

IIH 	High-level input current 
A 

VCC = 4.5 V. 	V1 = 2.7 V 
20 

pA 
G 80 

IIL 	Low-level input current 
A 

VCC = 5.95 V. VI = 0.4 V 
- 250 

AA 
G -1000 

los 	Short-circuit output 

V VCC = 5.5 V, 	V0 = 0, 	VIH = 2.7 V -5 

mA r VCC = 5.5 V, 	Vo = 0 -15 	-100 

V VCC = 5.95 V, V0 = 0, 	VIH = 2.7 V -5 

F VCC = 5.96 V, V0 = 0 -15 	-110 

Supply current, all 
ICCH 

outputs high 
VCC = 5.5 V, 	No load, 	VIH = 2.7 V 25 

mA 
VCC = 5.95 V, No load, 	VIH = 2.7 V 27 

Supply current, 
ICCL 

Y outputs low 
VCC = 5.5 V, 	No load, 	VIL = 0.4 V 45 

mA 
VCC = 5.95 V, No load, 	VIL = 0.4 V 47 

switching characteristics over recommended operating free-air temperature range 

PARAMETER FROM TO TEST CONDITIONS MIN 	 MAX UNIT 

Propagation delay time, 
tPLH 

low-to-high-level output 

A Y 

VCC = 4.5 V to 5.5 V, 

AL = 50 0, 	 CL = 50 pF, 

VH(ref) = 3.11 VI, 

See Figures 1 and 2 

30 ns 

Propagation delay time, 
tPHL 

high-to-low-level output 
28 ns 

tPLH 	Ratio of propagation 

tPHL 	delay times 
0.3 	 3 

Propagation delay time, 
tPLH 

low-to-high-level output 
A Y 

VCC = 5.25 V to 5.95 V. 

AL = 90 0, 	 CL = 50 pF, 

VHIref) = 3 . 9  V 
See Figures 1 and 2 

34 ns 

Propagation delay time, 
tPHL 

high-to-low-level output 
34 ns 

Propagation delay time, 
tPLH 

low-to-high-level output 
A F 

VCC - 5 V, 	 RL = 2 kR, 

CL = 15 pF, 

See Figures 1 and 2 

45 ns 

Propagation delay time, 
tPHL 

high-to-low-level output 
75 ns 

t For SN55ALS126 at TA = -55 °C, VHlref) = 2.5 V. 
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VOH DRIVER 

SHORT 
CIRCUIT 
OPERATION 

F OUTPUT 

1.3 V 1.3 V 

tf tt 	1.4— 
I 	I 

10% 10% 
— 0 V A INPUT 

VOL Y OUTPUT 

VHIref) 

0.5 V 

tPLH tPHL 

4V 
90% 90% 

1.3V 	 1 3 V 

NORMAL 
OPERATION 

tPLH tPHL 

VOH 

- VOL 

SN55ALS126, SN75ALS126 
QUADRUPLE LINE DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

NOTE: The input pulse is supplied by a generator having the following characteristics: PRR 5 1 MHz, duty cycle 5 50%, t r  5 6 ns, 

tf 5 6 ns, Z ou t ". 50 0. 

FIGURE 1. INPUT AND OUTPUT VOLTAGE WAVEFORMS 

5V 

i RL  — 2 KZ 

C L  - 50 pF 	 f OUTPUT 	 4 
(See Note Al 

CLOSE FOR 
CL — 15 pF 

NNV i 

TESTING r T (See Note A) 

Y OUTPUT 

NOTE A: CL includes probe and stray capacitance. 

FIGURE 2. SWITCHING CHARACTERISTICS LOAD CIRCUITS 
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SN55ALS130, SN75ALS130 
QUADRUPLE LINE DRIVERS 

02299, FEBRUARY 1986—REVISED AUGUST 1989 

• Meets IBM 360/370 I/O Interface 
Specification GA22-6974-3 (Also see 
SN55ALS126 and SN75ALS126) 

• Minimum Output Voltage of 3.11 V at 
lOH = —60 mA 

• Fault-Flag Circuit Output Signals Driver 
Output Fault 

• Fault-Detection Current Limit Circuit 

Minimizes Power Dissipation During a Fault 
Condition 

• Advanced Low-Power Schottky Circuitry 

• Common Enable and Common Fault Flag 

• Designed to be an Improved Replacement 
for the MC3485 

SN55ALS130 . . J PACKAGE 

SN75ALS130 . . . D, J, OR N PACKAGE 

(TOP VIEW) 

1Y 

1W 

1A 

2A 

2W 

2Y 

GND 

SN55ALS130 . . . FK PACKAGE 

(TOP VIEW) 

C_) 
)- 	0 )- 

Z > 

ACC 

4Y 

4W 

4A 

F 
3A 

3W 

3Y 

description 

J LJ 1_1 LJ 1_2 
3 	2 	1 	20 	19 

1A 4 	18 4W 
The SN55ALS130 and SN75ALS130 quadruple G 5 	17 4A 
line 	drivers 	are 	designed 	to 	meet 	the NC 6 	16 NC 
IBM 360/370 I/O specification GA22-6974-3. 2A 7 	15 F 
The output voltage is 3.11 V minimum (at 2W 8 	14 3A 
10H = — 59.3 mA) 	over the 	recommended 9 	10 11 	12 	13 rim 

›- 
M  Z  

0 

NC—No internal connection 

FUNCTION TABLE 

INPUTS OUTPUTS 

GT 	A Y F W 

X
 -,  

2
 
2
 

-
,
 X

 
2

 
=

 

L H H 

L H H 

H H L 

S L H 

H = high level, L = low level, 

X = irrelevant, S = shorted to 

ground 

TG and F are common to the four 

drivers. If any of the four Y 

outputs is shorted, the Fault-Flag 
will respond. 

The SN55ALS130 is characterized for operation 

from — 55 °C to 125°C. The SN75ALS130 is 

characterized for operation from 0 °C to 70 °C. 

IMPACT is a trademark of Texas Instruments Incorporated 

PRODUCTION 111)1P• documents contain information 
current as of •• •• • • on date. Products conform to 
specification. d.0 terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

TEXAS 
INSTRUMENTS 

Copyright © 1989, Texas Instruments Incorporated 

ranges of supply voltage 
temperature. Driver outputs use a fault-detection 

current-limit circuit to allow high drive current 
but still minimize power dissipation when the 

output is shorted to ground. The SN55ALS130 
and SN75ALS130 are compatible with standard 

TTL logic and supply voltages. 

The SN55ALS130 and SN75ALS130 employ 

the IMPACT' process to achieve fast switching 

speeds and low power dissipation. Fault-flag 

circuitry is designed to sense and signal a line 
short on any Y line. Upon detecting an output 
fault condition, the fault-flag circuit forces the 

driver output into a low state and signals a fault 

condition by causing the fault-flag output to go 

low. 

The SN55ALS130 and SN75ALS130 can drive 

a 50 -0 load as required in the IBM GA22 -6974 -3 

specification or a 9042 load as used in many I/O 

systems. Optimum performance can be achieved 

when the devices are used with either the 
SN75125, SN75127, SN75128, or SN75129 

line receivers. 

(4.5 V to 5.95 V) and 

POST OFFICE BOX 855303 • DALLAS, TEXAS 75265 
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41EN42,243-- 
4A 

(13) 

G41 
7-471115)  

	

42 Z$ 	 4Y 
(14)  

	

41 	 4W 

SN55ALS130, SN75ALS130 
QUADRUPLE LINE DRIVERS 

logic symbol t 	 logic diagram (positive logic) 

13 — 

G1 23— 

33 — 

43- 
1 

 

C> 

11EN12,213 — 

G11 
741 11)  

	

12Z$ 	 1Y 
12)  

	

11 	 1W 

(> 

21EN22,223 — 

G21 –4-1 

	

22 Z5 	(7)
2Y 

(6)  

	

21 	 2W 

31EN32,233 — 

G31 
7471 101  

	

32 V 	 3y 

	

31 	
(10)  3W 

G 	(4)  

1A 
13) 

2A 
15)  

(12)  F  

	

3A 
(11) 	 ) 	 

•	  

G (4) 

1A  (3) 

2A 15) 

3A ( 11) 
 --- 

(12)  –
F 

(16)  
• VCC 

(6)  
2W 

(9)
 3Y 

(10) 
3W 

4A 
113) 

(15) 4Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

I>° 	
 (14) 

4W 
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SN55ALS130, SN75ALS130 
QUADRUPLE LINE DRIVERS 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL V OUTPUTS 

VCC 

R eg 

VCC 

20 1(0 NOM 

Y OUTPUT 

INPUT 

— — — r 
Eh 	GND GND 

A Inputs: R eg  — 20 k0 NOM 

G Inputs: R eg  ... 10 K2 NOM 

TYPICAL OF ALL W OUTPUTS TYPICAL OF F OUTPUT 

VCC 

W OUTPUT 

VCC 

F OUTPUT 

GND 

GND 

TEXAS 
INSTRUMENTS 
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SN55ALS130, SN75ALS130 
QUADRUPLE LINE DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC 	  7 V 
Input voltage 	  7 V 

Continuous total dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range: SN55ALS130 	  —55°C to 125°C 

SN75ALS130 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 
Case temperature for 60 seconds: FK package 	  260 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 	 260 °C 

Lead temperature 1,6 mm 11/16 inch) from case for 60 seconds: J package 	  300 °C 

DISSIPATION RATING TABLE 

TA 5 25°C DERATING FACTOR TA 	70°C TA — 125°C 
PACKAGE 

POWER RATING ABOVE TA .• 25°C POWE II RATING POWER RATING 

D 950 mW 7.6 mW/°C TIW N/A 

FK 1375 mW 11.0 mW/°C 880 mW 275 mW 

J ISN55ALS130) 1375 mW 11.0 mW/°C 880 mW 275 mW 

J (SN75ALS130) 1025 mW 8.2 mW/°C 656 mW N/A 

N 1150 mW 9.2 mW/°C 736 mW N/A 

recommended operating conditions 

SNRKAI 0130 SW!. AI '.130 
UNIT 

MIN 	I. 0.1 	MAX MIN 	%.0.1 	MAX 

Supply voltage, VCC 4.5 	.., 	5.95 4.5 	u 	5.95 V 

High-level input voltage, VIH 2 2 V 

Low-level input voltage, Vit .  0.8 0.8 V 

High-level output current, 10H — • 	• —• 	• 	• mA 

Operating free-air temperature, TA —55 	 . 	• 0 	 ,C, °C 

TEXAS 
INSTRUMENTS 
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SN55ALS130, SN75ALS130 
QUADRUPLE LINE DRIVERS 

electrical characteristics over recommended operating free-air temperature range 

PARAMETER TEST CONDITIONS MIN MAX UNIT 

VIK Input clamp voltage A,G VCC = 4.5 V, 	II = -18 mA -1.5 V 

VOH High-level output voltage 
V VCC = 4.5 V, 	1 0H = -59.3 mA, VIH = 2 V 3.11 

V Y VCC = 55 V, loH = -41 mA, VIH = 2 V 3.9 

W VCC = 4.5 V, 	IOH = -400 AA, VIH = 2 V 2.5 

VOL Low-level output voltage 

V VCC = 5.5 V , 	1 0L = -240 AA, VIL = 0.8 V 0.15 

V V VCC = 5 . 95  V ,  IOL = -1 mA, VII_ = 0.8 V 0.15 

F VCC = 4.5 V, 	loL = 8 mA, Y at 0 V 0.5 

W VCC = 4.5 V, 	la_ = 8 mA 0.5 

lo(off) Off-state output current 
V VCC = 4.5 V, 	VII_ = 0, Vo = 3.11 V 100 

AA 
V VCC = 0, 	VII_ = 0, Vo = 3.11 V 200 

10H High-level output current F VCC = 5.95 V, VOH = 5.95 V 100 pA 

II Input current 
A 

VCC = 4.5 V, 	VIH = 5.5 V 
100 

i.‘,a. 
G 400  

IIH High-level input current 
A 

VCC = 4.5 V, 	VIH = 2.7 V 
20 

AA 
G 80 

IIL Low-level input current 
A 

VCC = 5.95 V. VIL = 0.4 V 
250 

ItA 
G -1000 

los Short-circuit output 

VCC = 5.5 V, 	Vo = 0, VIH = 2.7 V -5 

mA W VCC = 5.5 V, 	Vo = 0 -15 -100 

V VCC = 5.95 V, Vo = 0, VIH = 2.7 V -5 

W VCC = 5.95 V, Vo = 0 -15 -110 

ICCH 
Supply current, all 

outputs high 
VCC = 5.5 V, 	No load, VIH = 2.7 V 30 

1,1A 
VCC = 5.95 V, No load, VIH = 2.7 V 32 

ICCL 
Supply current, 

Y outputs low 
VCC = 5.5 V, 	No load, VIL = 0.4 V 45 

mA 
VCC = 5.95 V, No load, VIL = 0.4 V 47 

switching characteristics over recommended operating free-air temperature range 

PARAMETER FROM TO TEST CONDITIONS MIN 	 MAX UNIT 

Propagation delay time, 
tPLH 	low-to-high-level output 

A V 

VCC = 4.5 V to 5.5 V, 

RL = 50 0, 	CL = 50 pF, 

VHIref) = 3.11 VI- , 	Input f = 1 MHz, 

See Figures 1 and 2 

30 ns 

Propagation delay time, 
tPHL 	high-to-low-level output 

28 ns 

tPLH 	Ratio of propagation 

tPHL 	delay times 
0.3 	 3 

Propagation delay time, 
tPLH low-to-high-level output 

A V 

VCC = 5.25 V to 5.95 V, 

RL = 90 0, 	CL = 50 pF, 

VHlrefl = 3.9 V. 	Input f = 5 MHz, 

See Figures 1 and 2 

34 ns 

Propagation delay time, 
tPHL 	high-to-low-level output 

34 ns 

Propagation delay time, 
tPLH 	

low - to - high - level output 
A W 

VCC = 5 V, 	RL = 2 kfl, 

CL 	= 	15 pF, 

See Fiwtues 1 and 2 

34 no 

Propagation delay time, 
tPHL 

high-to-low-level output 
21 ns 

Propagation delay time, 
tPLH 

low-to-high-level output 
A T 

VCC = 5  V , 	RL = 2 k0, 

CL = 15 pF, 

See Figures 1 and 2 

45 ns 

Propagation delay time, 
tPHL 

high-to-low-level output 
75 ns 

1  For SN55ALS130 at TA - -55°C, VHlrefl = 2 5 V. 

TEXAS 
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SN55ALS130, SN75ALS130 
QUADRUPLE LINE DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

t r  

II 
" 

II 
4.0 V 

A INPUT 1.3 V 	1.3 V 

(See Note AI 
10% 10% 

0 V 

1  tPLH-4--01 14-01— tPHL 

VH(refI 
VOH 

NORMAL 
Y OUTPUT 

OPERATION 

0.5 V 

14—tPHL-1 tPLH —)1 

VOL 

VOH 

W OUTPUT 1.3 V I 	 1.3 V 

VOL 

IF- tPHL —44 14 	I 	tPLH 

5.0 DRIVER 
SHORT- 

F OUTPUT 1.3 V 1 3 V CIRCUIT 
OPERATION 

	  0.4 

NOTE A: The input pulse is supplied by a generator having the following characteristics: PRR 	1 MHz, duty cycle 	50%, t r  < 6 ns, 
tf < 6 ns, Zout = 50 O. 

FIGURE 1. INPUT AND OUTPUT VOLTAGE WAVEFORMS 

Tr xas 
1NSlI.I MENTS 
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W OUTPUT 

PARAMETER MEASUREMENT INFORMATION 

5 V 

/2 kSI 

CL 	15 pF 
(See Note Al 

OUTPUT 

CL = 50 pF 

(See Note AI 

CLOSE FOR 

TESTING 

5 V 

F OUTPUT 

CL = 15 pF 

(See Note Al 

N 

2 kS2 

SN55ALS130, SN75ALS130 
QUADRUPLE LINE DRIVERS 

NOTE A: CL includes probe and stray capacitance. 

FIGURE 2. SWITCHING CHARACTERISTICS LOAD CIRCUITS 

TEXAS 
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FK PACKAGE 

(TOP VIEW) 

N ,- 1.0 U 
W co > 0 

co 0 W CO 
CrIZO-C10 

0 

FUNCTION TABLES 

EACH DRIVER EACH RECEIVER 

INPUTS OUTPUT 

B 

INPUTS OUTPUT 

D 	TE PE B TE PE 

H 	H 

L 	H 

H 	X 

X 	L 

H 

X 

L 

X 

H 

L 

Z t 

Z t 

L 

H 

X 

L 

L 

H 

X 

X 

X 

H 

H = high level, L = low level, X = irrelevant, 

Z = high-impedance state. 

t This is the high-impedance state of a normal 3-state 

output modified by the internal resistors to VCC and 

ground. 

SN55ALS I 60 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

D3276, APRIL 1989 

SUITABLE FOR IEEE STANDARD 488-1978 (GPIS) 1.  

• 8-Channel Bidirectional Transceiver 
	 J OR W PACKAGE 

(TOP VIEW) 

• High-Speed Advanced Low-Power Schottky 
TE 	 VCC Circuitry 
B1 	 D1 

• Low Power Dissipation . . . 56 mW Max per 	 B2 	 D2 

Channel 	 B3 	 D3 

	

GPIB 	B4 	 D4 	TERMINAL • Fast Propagation Times . . . 20 ns Max 	 I 0 

	

PORTS 	B5 	 D5 	I/0 PORTS 

• High-Impedance P-N-P Inputs 	 86 	 D6 

• Receiver Hysteresis . . . 550 mV Typ 	
B7 B 	3 D7 
B8 

• Open-Collector Driver Output Option 	 GND 	 PE 

• No Loading of Bus When Device Is Powered 

Down (VCC = 0) 

• Power-Up/Power-Down Protection 

(Glitch-Free) 

description 

The SN55ALS160 eight-channel genet al-

purpose interface bus transceiver is a monolithic, 
high-speed, Advanced Low-Power Schottky 

device designed for tvvo-way data 

communications over single-ended transmission 

lines. The transceiver features driver outputs 
that can be operated in either the passive-pullup 

or three-state mode. If Talk Enable (TE) is high, 

these ports have the characteristics of passive-
pullup outputs when Pullup Enable (PE) is low 
and of three-state outputs when PE is high. 

Taking TE low places these ports in the high-

impedance state. The driver outputs are 
designed to handle loads up to 48 mA of sink 

current. 

An active turn-off feature has been incorporated 

into the bus-terminating resistors so that the 
device exhibits a high impedance to the bus 

when VCC = 0. When combined with the 

SN55ALS161 management bus transceiver, the 
device provides the complete 16-wire interface 
for the IEEE 488 bus. 

The SN55ALS160 is characterized for operation 

from —55°C to 125°C. 

tThe transceivers are suitable for IEEE Standard 896 applications to the extent of the operating conditions and characteristics specified 

in this data sheet. Certain limits contained in the IEEE specification are not met or cannot be tested over the entire military temperature range. 

l'hilpi11.1101. KAI : numents contain information 
•1«ei .0 o' 1 ,11...lion date. Products conform to 

0.1 :Nu terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

TEXAS AP 
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POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1989, Texas Instruments Incorporated 

2-265 



M1 I3S1 

M2 IOCI 

EN3 IXMT( 

EN4 IRCV1 
r 

IT V4 1 

C> 

3 11 V/2 Q) 

D1 (191 

PE (11) 	 

TE 

(2) 
 B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

logic diagram (positive logic) 

PE (") 

TERMINAL • 

GPIR 

I/O 

PORTS 

SN55ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

logic symbol t 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

schematics of inputs and outputs 

EQUIVALENT OF ALL CONTROL INPUTS EQUIVALENT OF ALL INPUT/OUTPUT PORTS 

  

VCC 

INPUT 

GNID 
INPUT/OUTPUT 

PORT 

Dover output Req  - 30 It NOM 

Receiver output R eq  -.-- 110 0 NOM 

Circuit inside dashed lines is on the driver outputs only 
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SN55ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 11   7 V 

input voltage 	  5.5 V 

Low-level driver output current 	  100 mA 

Low-level output current 	  50 mA 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 	 1375 mW 

Operating free-air temperature range 	  —55°C to 125°C 

Storage temperature range 	  —65°C to 150°C 

Lead iemperaiure 1,6 mm (1/16 inch) from the case foi 60 seconds: J or Vii package 	 300 °C 

Case temperature for 60 seconds: FK package 	  260°C 

NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25°C free-air temperature, derate to 275 mW at 125 ° C at the rate of 11.0 mW/°C. 

recommended operating conditiolis 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH 

TE and PE at TA = —55°C to 125 ° C 2 

V Bus'and terminal at TA = 25°C or 125°C 2 

Bus and terminal at TA = —55°C 2.1 

Low-level input voltage, VII_ 

TE and PE at TA = —55°C to 125 ° C 0.8 

V Bus and terminal at TA = 25'C or —55 ° C 0.8 

Bus and terminal at TA = 125 ° C 0.7 

High-level output current, 10H 
Bus ports with pullups active (VCC = 5 VI —5.2 mA 

Terminal ports —800 itA 

Low-level output current, 10L 
Bus ports 48 

mA 
Terminal ports 16 

Operating free-air temperature, TA —55 125 ° C 

POST OFFICE BOX 655303 • (DALLAS. TEXAS 75265 2-267 
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SN55ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN 	TYPt 	MAX UNIT 

VIK 	Input t.lamp voltage VCC - 4 75 V, 	II 	18 mA - 0.8 	- 1 5 V 

Hysteresis 

Vhys 
	(\Pr +  - vi-_) •  

Bus 
VCC = 5 V, 	TA = 25°C 0.4 	0.55 

V VCC = 5  V. 	TA = 125°C 0.25 

VCC  = 5  V , 	TA = -55°C 0.4 

High-level 
VOH 	output voltage 

Terminal VCC = 4.75 V, 	10H = -800 AA, TE at 0.8 V 2.7 	3.5 

V 
Bus VCC = 5  V , 	1 0H = -5.2 mA, PE and TE at 2 V 2.5 	3.3 

VCC = 4.75 V, 1 0H = -5.2 mA, PE and TE at 2 V 2.2 

VOL 	Low-level 

output voltage 

Terminal VCC = 4.75 V, la = 16 mA, 	TE at 0.8 V 0.3 	0.5 

V 
Bus 

VCC = 4.75 V, la = 48 mA, 

TE at 2 V, 	TA = 25°C or 125°C 
0.35 	0.5 

VCC = 4.75 V, 10L = 48 mA, 

TE at 2 V, 	TA = -55°C 
0.35 	0.55 

Input current at 
II 

maximum moot 

voltage 

Terminal Vcc = 	5 25 V, 	V1 	5 5 V 0.2 	100 /IA 

High-level 
IIH input current Terminal, 

PE, or TE 

• 
VCC = 5.25 V, 	V1 = 2.7 V 0.1 	20 AA 

Low-level 
IlL input current 

VCC = 5.25 V, Vi = 0.5 V -30 	-100 AA 

VIOlbusl Voltage at bus port VCC = 5  V , 
 Driver disabled 

II(bus) = 0  2.5 	3.0 	3.7 
V 

lous) = -12 mA -1.5 

Current into 

IIIMus)  bus port 

Power on VCC = 5  V. 
Driver disabled 

Vl(bus) = 	-1.5 V to 0.4 V -1.3 

mA 

Vl(bus) = 0.4 V to 2.5 V 0 	 -3.2 

VI(bus) = 2.5 V to 3.7 V 
2.5 

-3.2 

VI(bus) = 3.7 V to 5 V 0 	 2.5 

VI(bus) = 5 V to 5.5 V 0.7 	 2.5 

Power off VCC = 0, 	VI(bus) = 0 to 2.5 V 40 AA 

Short-circuit 
IOS 	output current 

Terminal 
VCC = 5.25 V 

-15 	-35 	-75 
mA 

Bus -25 	-50 	-125 

ICC 	Supply current 
VCC = 5.25 V, 

No load 

Terminal outputs low and enabled 42 	56 
mA 

Bus outputs low and enabled 52 	85 

Ci,o (bus) Bus-port capacitance VCC = 5 V to 0 V110 = 0 to 2 V, 	f = 1 MHz 30 pF 

TAII typical values are at VCC = 5 V, TA = 25°C. 
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SN55ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

switching characteristics at VCC = 4.75 V, 5 V, and 5.25 V and CL = 50 pF (unless otherwise noted) 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS TA t MIN 	TYP t 	MAX UNIT 

Propagation delay time, 
, PLH 

low- to high-level output 
Terminal Bus See Figure 1 

25°C 10 	17 

ns 
Full range 20 

Propagation delay time, 
IPHL 

high- to low-level output 

25 °C 10 	14 

Full range 16 

Propagation delay time, 
tPLH 

low- to high-level output 
Bus Terminal See Figure 2 

25 °C 8 	15 

ns 
Full range 18 

Propagation delay time, 

tPHL high- to low-level output 

25 ° C 8 	15 

Full range 18 

Output enable time 
tPZH 

to high level 

TE Bus See Figure 3 

25 °C 24 	30 

ns 

Full range 41 

Output disable time 
tPHZ 

from high level 

25 ° C 9 	14 

Full 	a 16 

Output enable time 
tpZL 

to low level 

— 
2 16 	28 

Full range 34 

Output disable time 

tPLZ 	from low level 

25 °C 12 	19 

Full range 24 

Output enable time 
1 PZH 

to high level 

TE Terminal See Figure 4 

25 °C 24 	36 

ns 

Full range 50 

Output disable time 
tPHZ 

from high level 

25 °C 10 	18 

Full 23 

Output enable time 
tPZL 

to low level 

— 
2 15 	26 

Full range 30 

Output disable time 
tpu 

from low level 

25°C 15 	24 

Full range 31 

Output pullup 

ten 	enable time 
PE Bus See Figure 5 

25°C 16 	24 

ns 
Full 	a 25 

Output pullup 
tdis 

disable time 

— 
2 9 	16 

Full range 20 

tFull range is —55°C to 125°C. 

tAll typical values are at VCC = 5 V. 
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TE 

3 V 

TEST CIRCUIT vnt. TXrTE WAVEFORMS 
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OUTPUT 

7 V 

CL = 50 pF 
(See Note RI 

TEST CIRCUIT Vol TAOE WAVEFORMS 

le 

3 V 

5V 

0 V 

VOH 

50 ti 

GENERATOR 

(See Note Al 

GENERATOR 

(See Note A) 

r- 

PE 

5 V 

1 	 I 

	

tpZH-11101 14— 	 ,PHZ —01  
— 

	

E3 OUTPIITI / 	
— - 

Si to 3 V 1 

S2  OPEN I 

 I 
2 V 

to?' —44--04 

FIGURE 2. BUS-TO.TERNII.r■IAL PROPAGATION DELAY TIMES 

7 V 

500 

OUTPUT 
S2 

500 II 

CL 	50 pF 
See Nero 13) 

B OUTPUT 

Si to GND 

S2 CLOSED 
	 J 

TE 

S 

3 V 

1.0 V 

SN55ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 1. TERMINAL-TO-BUS PROPAGATION DELAY TIMES 

TEST CIRCUIT 	 VOLTAGE WAVEFORMS 

FIGURE 3 TE-TO-BUS ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 5 MHz, 50% duty cycle, t r  < 6 ns, 

tf 5 5 ns, Zo  = 50 0. 

B. CL includes probe and jig capacitance. 
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SN55ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

FIGURE 4. TE-TO-TERMINAL ENABLE AND DISABLE TIMES 

VOLTAGE WAVEFORMS 

FIGURE 5. PE-TO-BUS PULLUP ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 	MHz, 50% duty cycle, t r  E 6 ns, 

t.f 5.. 5 ns, Z o  = 50 0. 

B. CL includes probe and jig capacitance. 
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FIGURE 6 

lc:IL—Low-Level Output Current—mA 

FIGURE 7 
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SN55ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 

vs 

HIGH-LEVEL OUTPUT CURRENT 

TERMINAL LOW-LEVEL OUTPUT VOLTAGE 

VS 

LOW-LEVEL OUTPUT CURRENT 

TERMINAL OUTPUT VOLTAGE 

vs 

BUS INPUT VOLTAGE 
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FIGURE 8 
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SN55ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

BUS HIGH-LEVEL OUTPUT VOLTAGE 
	

BUS LOW-LEVEL OUTPUT VOLTAGE 

vs 	 vs 

BUS HIGH-LEVEL OUTPUT CURRENT 
	

BUS LOW-LEVEL OUTPUT CURRENT 
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FIGURE 9 
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SN55ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

D3277, APRIL 1989 

• Designed to Implement Control Bus 
Interface 	

J OR W PACKAGE 

(TOP VIEW) 

SUITABLE FOR IEEE STANDARD 488-1978 (GPIB) APPLICATIONSt 

8 -Channel Bidirectional Transceiver  • 

• Designed for Single Controller 

• High-Speed Advanced Low Power Schottky 
GPIB 

Circuitry 
I/O 

• Low Power Dissipation . . . 59 mW Max per 	 PORTS 

Channel 

• Fast Propagation Times . . . 25 ns Max 

• High-Impedance P-N-P Inputs 

TE 

REN 

IFC 

NDAC 

NRFD 

DAV 

E01 

ATN 

SRQ 

GND 

VCC 

REN 

IFC 

NDAC 

NRFD 

DAV 

E01 

ATN 

SRQ 

DC 

TERMINAL 

I/O PORTS 

• Receiver Hysteresis . . . 550 mV Typ 

• Bus-Terminating Resistors Provided on 
Driver Outputs 

• No Loading of Bus When Device Is Powered 

Down (VCC = 0) 

• Power-Up/Power-Down Protection 
(Glitch-Free) 

description 

The 	SN55ALS161 	eight-channel 	general- 

NDAC 

NRFD 

DAV 

E01 

ATN 

FK PACKAGE 

(TOP VIEW) 

Z 	Z 
Owt.0 O w 

CC 	> cc 

IFC 

NDAC 

NRFD 

DAV 

E01 

4 

5 

6 

7 

8 

3 	2 	1 	20 19 

18 

17 

16 

15 

14 

9 	10 11 	12 13 
r-t 	r-t 	rn 

0 0 V O Z 
cc Z 0 cc 1— 
cn 	co < 

CHANNEL IDENTIFICATION TABLE 

NAME IDENTITY CLASS 

DC Direction Control 

TE Talk Enable 
Control 

ATN Attention 

SRQ Service Request 

REN Remote Enable 
Bus 

Management 
IFC Interface Clear 

E01 End or Identify 

DAV Data Valid 
Data 

NDAC Not Data Accepted 

NRFD Not Ready for Data 
Transfer 

The driver outputs (GPIB I/O ports) feature active 
bus-terminating resistor circuits designed to 
provide a high impedance to the bus when 

VCC = 0. The drivers are designed to handle loads up to 48-mA sink current. Each receiver features p-n-p 
transistor inputs for high input impedance and a hysteresis of 250 mV minimum for increased noise 
immunity. All receivers have 3-state outputs to present a high impedance to the terminal when disabled. 

The SN55ALS161 is characterized for operation from — 55 °C to 125 °C. 

T The transceivers are suitable for IEEE Standard 488 applications to the extent of the operating conditions and characteristics specified 

in this data sheet. Certain limits contained in the IEEE specification are not met or cannot be tested over the entire military temperature range. 

Mal. IRA IIAIA recommits contain information 
.ni : 11a on date. Products conform to 

al.:IL:Adkins Gor lit. terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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purpose interface bus transceiver is a monolithic, 
high-speed, Advanced Low-Power Schottky 

process device designed to provide the bus-

management and data-transfer signals between 
operating units of a single controller 

instrumentation system. When combined with 
the SN55ALS160 octal bus transceiver, the 
SN55ALS161 provides the complete 16-wire 

interface for the IEEE 488 bus. t 

The SN55ALS161 features eight driver-receiver 

pairs connected in a front-to-back configuration 
to form input/output (I/O) ports at both the bus 

and terminal sides. The direction of data through 
these driver-receiver pairs is determined by the 

DC and TE enable signals. 



DC 
(11) 

 TE
111  

EN1/G4 

EN2/G5 

EN3 

1 	 8)  ATN 

	5 

• 	 

U 
171 

3 

I> 	1 8 

V T 

4 	 

'
19) 

 SRO 

(2)   DEN 

1FC"81  

131AV(15). 	 

NDAC
1171 

V 1  

1 "Ni 	
131 iFc  

V1 	1 

DAV 

B> 	7 Q 	41  NDAC 

161 2 

NRFD
(161 

72 	1 	.11 
(5) NRFD 

4  7 2 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

V Designates 3-state outputs. 

Q Designates passive-pullup outputs. 

REN(i9) 

1131 
ATN 	 

(8) 
	 ATN 

(15) 
DAV 

(141 
E01 

SRQ 
(12)  

REN 
(19) 

IFC (18) 

(71  
E01 

(9)
 SRQ 

121  
REN 

(3/  
IFC 

(6)  
DAV 

DC 1112>o-- 

TE TC>o—• 

NDAC 
117) 141  

NDAC 

1161 
NRFD 

SN55ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

logic symbol t 
	

logic diagram (positive logic) 

RECEIVE/TRANSMIT FUNCTION TABLE 

CONTROLS BUS-MANAGEMENT CHANNELS DATA-TRANSFER CHANNELS 

DC TE ATN ATN t SRQ 	REN 	IFC 

(Controlled by DC) 

E01 DAV 	NDAC 	NRFD 

(Controlled by TE) 

H H H 
R T 	R 	R 

T 
T 	R R 

H H L R 

L L H 
T R 	T 	T 

R 
Ft 	T T 

L L L T 

H L X R T 	R 	R R R 	T T 

L H X T R 	T 	T T T 	R R 

H = high level, L = low level, R = receive, T = transmit, X = irrelevant 
Direction of data transmission is from the terminal side to the bus side, and the direction of data reception is from the bus side to the 

terminal side. Data transfer is noninverting in both directions. 
tATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for E01 whenever the DC 
and TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only. 
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TYPICAL OF SRQ, NDAC, and NRFD 

GPIB I/O PORT 

EQUIVALENT OF ALL 

CONTROL INPUTS 

VCC 

INPUT 

GNO 

INPUT/OUTPUT 

PORT 

Circuit inside dashed lines is on the driver outputs only 

TYPICAL OF ALL I/O PORTS 

EXCEPT SRQ, NDAC, and NRFD GPIB I/O PORTS 

INPUT/OUTPUT 

PORT 

Driver output R eg  = 30 0 NOM 

Receiver output R eg  = 110 R NOM 

Circuit inside dashed lines is on the driver outputs only. 

171, 
NOM NOM '  

	vc, 

NOM 

GNO 

SN55ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

schematics of inputs and outputs 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC  (see Note 1) 	  7 V 
Input voltage 	  5.5 V 
Low-level driver output current 	  100 mA 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) 	 1375 mW 

Operating free-air temperature range 	  —55°C to 125°C 

Storage temperature range 	  —65°C to 150°C 

Case temperature for 60 seconds: FK package 	  260°C 

Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds 	  300 °C 

NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25 °C free-air temperature, derate to 275 mW at 125 ° C at the rate of 11.0 mW/ ° C. 
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SN55ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH 

TE and DC at TA = -55°C to 125°C 2 

V Bus and terminal at TA = 25°C or 125°C 2 

Bus and terminal at TA = -55°C 2.1 

Low-level input voltage, VII_ 

TE and DC at TA = -55 °C to 125 ° C 0.8 

V Bus and terminal at TA = 2c °r. or -55°C 0.8 

Bus and terminal at TA = 	.._._, C 0.7 

High-level output current, 10H 
Bus ports with pullups active IVCC = 5 VI -5.2 mA 

Terminal ports -800 AA 

Low-level output current, loL 
Bus ports 48 

mA 
Terminal ports 16 

Operating free-air temperature, TA -55 125 °C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage VCC = 4.75 V, II = -18 mA -0.8 -1.5 V 

Vhys  Hysteresis (VT +  - VT _ I Bus 

VCC = 5  V ,  TA = 25°C 0.4 0.55 

V VCC = 5 V, TA = 125°C 0.25 

VCC = 5  V ,  TA = -55°C 0.4 

VOHS High-level output voltage 

Terminal VCC = 4.75 V, loH = -800 AA 2.7 3.5 

V 
Bus VCC = 5  V ,  1 0H = -5.2 mA 2.5 3.3 

VCC = 4.75 V, loH = -5.2 mA 2.2 

VOL Low-level output voltage 

Terminal VCC = 4.75 V, 10L = 16 mA 0.3 0.5 

V 
Bus 

VCC = 4.75 V, 	101_ = 48 mA, 

TA = 25°C or 125°C 
0.35 0.5 

VCC = 4.75 V, 110 = 48 mA, TA = -55°C 0.35 0.55 

II 
Input current at 

maximum input voltage 
Terminal VCC = 5.25 V, VI = 5.5 V 0.2 100 AA 

1 1H 
High-level 

input current 

Terminal 

and 

control 

inputs 

VCC = 5.25 V, V1 = 2.7 V 0.1 20 AA 

III_ 
Low-level 

input current 
VCC = 5.25 V. VI = 0.5 V -30 -100 AA 

V1/0(bus) Voltage at bus port VCC = 5  V , 
 Driver disabled 

IlIbus) = 0  2.5 3.0 3.7 
V 

lous) = -12 mA -1.5 

11/0(bus) Current into bus port 
Power on 

VCC = 5  V, 
Driver disabled 

VlIbus) = -1.5 V to 0.4 V -1.3 

mA 

VI(bus) = 0.4 V to 2.5 V 0 -3.2 

V ub us) = 2.5 V to 3.7 V 
2.5 

-3.2 

VI(busl= 3.7 V to 5 V 0 2.5 

VI(bus) = 5 V to 5.5 V 0.7 2.5 

Power off VCC = 0 Viibus) = 0 to 2.5 V 40 AA 

1 05 5  
Short-circuit 

output current 

Terminal 
VCC = 5.25 V 

-15 -35 -75 
mA 

Bus -25 -50 -125 

ICC Supply current VCC = 5.25 V, No load, TE and DC low 55 90 mA 

Ci/olbus) Bus-port capacitance 
VCC = 5 V to 0, 

V110 = 0 to 2 V, 	f = 1 MHz 
30 pF 

t All typical values are at VCC = 5 V, TA = 25°C. 
VOH and 105 apply for three-state outputs only. 
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SN55ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

switching characteristics at VCC = 4.75 V, 5 V, and 5.25 V and CL = 50 pF (unless otherwise noted) 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS TA t MIN 	TYPt 	MAX UNIT 

Propagation delay time, 
tPLH low- to high-level output 

Terminal 

Bus 

(Except 

SRO, NDAC, 

and NRFD) 

See Figure 1 

25°C 10 	17 

ns 
Full range 20 

Propagation delay time, 
tPHL 	. high- to low-level output 

25°C 10 	14 

Full range 16 

Propagation delay time 
tPLH 	low- to high-level output 

Terminal 

Bus 

NRFD, SRQ, 

NDAC 

See Figure 2 

25 °C 25 

ns 
Full range 30 

Propagation delay time, 
tPHL 	. high- to low-level output 

25°C 10 	14 

Full 	a 16 

Propagation delay time, 
tPLH 	low- to high-level output 

Bus Terminal See Figure 2 

2 10 	15 

ns 
Full range 18 

Propagation delay time, 
tPHL 	. high- to low-level output 

25°C 10 	15 

Full range 18 

Output enable time 
tPZH 	to high level 

TE 

or DC 

Bus 

(ATN, REN, 

IFC, and 

DAV) 

See Figure 3 

25°C 20 	30 

ns 

Full 	• 	a 41 

Output disable time 
tPHZ 	from high level 

2 8 	14 

Full 	=, 16 

Output enable time 
tPZL 	to low level 

2 16 	28 

Full range 34 

Output disable time 
tPLZ 	from low level 

25°C 10 	19 

Full range 24 

Output enable time 
tpZH 

to high level 

TE 

or DC 

Bus 

(E01) 
See Figure 3 

25°C 24 	30 

ns 
 

Full range 48 

Output disable time 
tpHZ 	from high level 

25 °C 13 	19 

Full range 25 

Output enable time 
tPZL 

to low level 

25°C 21 	35 

Full 	a 43 

Output disable time 
tPLZ 	from low level 

2 13 	20 

Full range 27 

Output enable time 
tPZH 	to high level 

TE 

or DC 
Terminal See Figure 4 

25°C 24 	36 

ns 

Full range 50 

Output disable time 
tPHZ 	from high level 

25°C 12 	20 

Full range 33 

Output enable time 
tPZL to low level 

25°C 20 	34 

Full range 41 

Output disable time 
tpu 

from low level 

25°C 13 	24 

Full range 35 

tFull range is —55°C to 125°C. 

tAll typical values are at VCC = 5 V. 
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PARAMETER MEASUREMENT INFORMATION 

7 V 
	

7 V 

500 ,) 
	

500 ci 

TEST POINT 

CL = 50 pi= j 500 C 

(See Note A) 

LOAD CIRCUIT 

FROM (TERMINAL) 

OUTPUT UNDER 

TEST 

C1 = 50 pF 

is  (See Note A) 

LOAD CIRCUIT 

FROM (BUS) 

OUTPUT UNDER 

TEST 
TEST POINT 

500 ii 

TERMINAL 

INPUT 	 1.5 V 

(See Note B) 

tPLH-14—► 1 

if 2.2 V 

3V 

1 .5 .5 V 

	 0 V 

tPHL-14-0.1 
Vol., 

1.0 V 
VOH 

— 3V 

\I\ 	

1.5 V 

0 v 
tpHL-111-1■1 

VOH 

I 5 V 

VOL 

BUS 

INPUT 

TERMINAL 

OUTPUT 

_1 V1.5 

I 	(See Note B) 

tPLH-14-01 

RUS 

OUTPUT 1.5 V 

SN55ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

VOLTAGE WAVEFORMS 	 VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS 	 FIGURE 2. BUS-TO-TERMINAL 
PROPAGATION DELAY TIMES 	 PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. The input pulse is supplied by a generator haying the following characteristics: PRR s 1 MHz, 50% duty cycle, t r  s6 ns, 

tr 	ns, Zo  = 50 0. 
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SN55A13161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

/- 	 -\ 	 - 3V 

CONTROL 

INPUT 
X1 5 V 	 1.5 V 

(See Note 13) 

VOLTAGE WAVEFORMS 

FROM If ERMINAL) 

OUTPUT 

UNDER TEST 

S1 	- 7 v  

500'  

-0L = 50  pF 

(See Note A) 

FROM (BUS) 

OUTPUT UNDER 

TEST 

  

TEST POINT 

  

CL - 50 pF 
See Note Al 
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0— 7 V 

500 2 
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500 Pi 

LOAD CIRCUIT 
	

LOAD CIRCUIT 

-1 /- 	 l r 	 3 V 
CONTROL 	\ / 

INPUT 	
A1.5 V 

(See Note B) 	X 
1.5 V 

- - -0 I \- 	 -0 \._ 	 0 V 	 -0 I \_ 	  - -, l \-- - - - -- 0 V 
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OUTPUT 

Si OPEN 	
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i  

1 	2 V 	
Si OPEN 

)77°  
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I 	1 	  

tpzH-....4 	r.._ 

I 
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TYPICAL CHARACTERISTICS 
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SN55ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TERMINAL OUTPUT VOLTAGE 
VS 

BUS INPUT VOLTAGE 

VCC = 5 V 
—No load 

TA = 25° C 
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V1—Input Voltage—V 

FIGURE 7 
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OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 
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SN55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

D2904, JULY 1985 - REVISED JUNE 1986 

• Meets EIA Standard RS-422-A 

• High-Speed, Low-Power ALS Design 

• 3-State TTL Compatible 

• Single 5-V Supply Operation 

• High Output Impedance in Power-Off 
Condition 

• Complementary Output Enable Inputs 

• Improved Replacement for the AM26LS31 

description 

These quadruple complementary-output line 

drivers are designed for data transmission over 

twisted-pair or parallel-wire transmission lines. 

They meet the requirements of EIA Standard 

RS-422-A and are compatible with 3-state TTL 

circuits. Advanced Low-Power Schottky 
technology provides high speed without the 

usual power penalties. Standby supply current 

is typically only 26 mA, while typical 

propagation delay time is less than 10 ns. 

High-impedance inputs maintain input currents 

low, less than 1 yeA for a high level and less than 

100 AA for a low level. Complementary control 
inputs, G and G, allow these devices to be 

enabled at either a high input level or low input 

level. The SN75ALS192 is capable of data rates 
in excess of 20 megabits per second and is 

designed to operate with the SN75ALS193 
quadruple line receiver. The SN55ALS192 is also 
capable of data rates in excess of 20 megabits 

per second and designed to operate with the 
SN55ALS193; however, it may be limited to a 

lower bit rate based on the temperature. 
Reference should be made to the Dissipation 

Rating Table and Figure 15. 

The SN55ALS192 is characterized for operation 

over the full military temperature range of 
—55°C to 125°C. The SN75ALS192 is 
characterized for operation from 0 °C to 70°C. 

SN55ALS192 . J PACKAGE 

SN75ALS192 . . . D, J, OR N PACKAGE 

(TOP VIEW) 

VCC 
4A 

4Y 

4Z 

ENABLE G 

3Z 

3Y 

3A 

SN55ASL192 . . FK PACKAGE 

(TOP VIEW) 

U 
)-a 	 (..) 

z > 

< 0 U < )- 
04 Z Z CT) CO 

CD 

NC—No internal connection 

FUNCTION TABLE (EACH DRIVER) 

INPUT 
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 X

 
X

 1
 2
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X

 
X
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,
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H = high level, L = low level, 
Z = high impedance (off), 

X = irrelevant 

4Y 

4Z 

NC 

ENABLE 

3Z 

PRODUCTION DATA documents contain 
int...n.. 4.1) current as of publication date. 
Pa 	• onform to specifications per the terms 
of I• 	Instruments standard warranty. 
Pre.....11-1 processing does not necessarily 
include testing of all parameters. 
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SN55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

logic symbol t 	 logic diagram (positive logic) 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

Gc3  ILD121 

1A ") 	 

171  2A 

191 3 

>0 
>022  	 1/ 

(51 2Z 

(1 1 1 1 

1 1 0 ) 

 33: 

(14) 4y  
0L1_31 az 

4A 1151  

schematics of inputs and outputs 

VCC 

I  INPUT 

EQUIVALENT OF EACH 
DATA IA) INPUT 

EQUIVALENT OF EACH 
ENABLE INPUT 

VCC 
EQUIVALENT OF EACH 

OUTPUT 

IP 
INPUT 

p a VCC- 

OUTPUT hillit 11 
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SN55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

SN55ALS192 SN75ALS192 UNIT 

Supply voltage, VCC (see Note 11 7 7 V 

Input voltage, V1 7 7 V 

Output off-state voltage 6 6 V 

Continuous total dissipation at (or below) 

25 ° C free-air temperature (see Note 2) 

D package 950 

mW 
FK package 1375 

J package 1375 1025 

N package 1150 

Operating free-air temperature range ' -55 to 125 0 to 70 ° C 

Storage temperature range —65 to 150 —65 to 150 °C 

Case temperature for 60 seconds FK package 260 
°C 

Lead temperature 1,6 Film (1/16 inch) from case for 60 seconds J package 300 300 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds D or N package 260 ° C 

NOTES: 1. All voltage values except differential output voltage V00 are with respec to network ground terminal. 

2. For operation above 25°C free-air temperature, refer to the Dissipation Ra ing Table. In the J package, SN55ALS192 chips 

are either alloy or silver glass mounted and SN75ALS192 chips are glass mounted. 

DISSIPATION RATING TABLE 

PACKAGE 	
TA < 25°C 	DERATING FACTOR TA 70°C 	TA 125°C 

POWER RATING ABOVE TA 25°C PO?:F11 RATING POWER RATING 

D 	 950 mW 	7.6 mW/°C 	 -nW 

FK or J ISN55AL 12) 	1375 niV)/ 	11 0 HIM "C 	 880 rnW 	 275 mW 

J (SN75ALS1S21 	1025 mW 	 11.2 mW/`C 	 656 mW 

N 	 1150 mW 	 9.2 mW/°C 	 736 mW 

recommended operating conditions 

SN55ALS192 SN75ALS192 
UNIT 

MIN 	NOM 	MAX MIN 	NOM 	MAX 

Supply voltage, VCC 4.5 	5 	5.5 4.75 	5 	5.25 V 

High level input voltage, VIH 2 2 V 

Low-level input voltage, Vg.  0.8 0.8 V 

High-level output current, loH —20 —20 mA 

Low-level output current, lot .  20 20 mA 

Operating free-air temperature, TA —55 	 125 0 	 70, °C 

TEXAS 
INSTRUMENTS 
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SN55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

MOOMMIONIIIMMI 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 

noted) 

PARAMETER TEST CONDITIONS .' 
SN55ALS192 SN75ALS192 

UNIT 
MIN TYP MAX MIN 	TYPt MAX 

VIK 	Input clamp voltage VCC =MIN, 	II = - 18 mA - 1.5 - 1.5 V  

VOH 	High-level output voltage VCC =MIN, 	1 0H = -20 mA 2 4 2.5 V 

Vol_ 	Low-level output voltage VCC = MIN, 	101_ = 20 mA 0.5 0.5 V 

Vo 	Output voltage VCC = MAX, 	lo = 0 0 6 0 6 V 

IVOD1I Differential output voltage VCC = MIN, 	lo = 0 1 	5 6 1.5 6 V 

IV01321 	Differential output voltage 
' 

RL = 100 0, 	See Figure 1 
'l VOD1 VOD1 

 
'4  

V 2 2 

Change in magnitude of 
AIVODI 

differential output voltage 

RL = 100 0, 	See Figure 1 

± 0.2 f0.2 V 

VOC 	Common-mode output voltage1 ±3 ±3 V 

Change in magnitude of 	. 
AIVOCI 

common-mode output voltage 
± 0.2 ±0.2 V 

10 	Output current with power off VCC = 0 
Vo = 6 V 100 100 

AA 
Vo = -0.25 V -100 -100 

Off-state (high-impedance 
1 0Z 

state) output current 
VCC = MAX 

V0 = 0.5 V' --20 -20 
AA 

Vo = 2.5 V 20 20 

Input current at maximum 
11 

input voltage 
VCC = MAX, 	V1 = 7 V 0.1 0.1 mA 

11H 	High-level input current VCC = MAX, 	Vi = 2.7 V 20 20 itA 

IlL 	Low-level input current VCC = MA X, 	V1 = 0.4 V -0.2 -0.2 mA 

105 	Short-circuit output current,/ VCC = MAX -30 - 150 -30 -150 mA 

ICC 	Supply current (all drivers) VCC = MAX, All outputs disabled 26 45 26 45 mA 

tFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions. 

tAll typical values are at VCC = 5 V and TA = 25°C. 

5AIVODI and AlVoci are the changes in magnitude of VOD and VOC, respectively, that occur when the input is changed from a high 

level to a low level. 

1 ln EIA Standard RS-422A, VOC, which is the average of the two output voltages with respect to ground, is called output offset voltage, VOS. 

8Not more than one output should be shorted at a time, and duration of the short-circuit should nut exceed one second. 

switching characteristics, VCC = 5 V, TA = 25 °C (see Figure 2) 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tpLH Propagation delay time, low-to-high-level output 6 13 ns 

tPHL Propagation delay time, high-to-low-level output 
CL = 30 pF, Si and S2 open 

9 14 ns 

Output-to-output skew 3 6 ns 

tpzH . Output enable time to high level RL = 75 0 11 15 ns 

tpzL Output enable time to low level RL = 	180 ft 16 20 ns 

tpHz Output disable time from high level 
CL = 10 pF 	S1 and S2 'closed 

8 15 ns 

tpLz Output disable time from low level 18 20 ns 

FE XAS 
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SN55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

    

504 

  

VOD2 

  

    

      

      

FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 
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WAVEFORM 2 	Si open, 	 -1V. 	
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VOL 	I See Note C) 	 S? rinsed /1 5 V 	 - 1.5 V 
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Sited 

S2 closed 

	

PROPAGATION DELAY TIMES AND SKEW 	 ENABLE AND DISABLE TIMES 

VOLTAGE WAVEFORMS 

TEST 

POINT 

FROM OUTPUT 
111  

UNDER TEST 

(2) 

So,' Note DI 

	CT 

TEST CIRCUIT 

NOTES: A. When measuring propagation delay times and skew, switches S1 and S2 are open. 

B. Each enable is tested separately. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. CL includes probe and jig capacitance. 

E. All input pulses are supplied by generators having the following characteristics: PRR 	1 MHz, Z. = 50 ft, t r  15 ns, and 

6 ns 

FIGURE 2. SWITCHING TIMES 
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SN55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

TYPICAL CHARACTERISTICS 

0 
	

0.5 	10 
	

15 	20 	35 	3.0 

V1 -Data Input Voltage -V 

FIGURE 3 

Y OUTPUT VOLTAGE 

vs 

ENABLE G INPUT VOLTAGE 
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VI-Data Input Voltage-V 

FIGURE 4 

Y OUTPUT VOLTAGE 

vs 
ENABLE G INPUT VOLTAGE 

0 5 	1 0 	1.5 	2.0 	2.5 

VI-Enable G Input Voltage-V 

FIGURE 5 

3.0 	 0 	0.5 	10 	1.5 	20 	25 
	

3.0 

VI-Enable G Input Voltage-V 

FIGURE 6 

NOTE 3: The A input is connected to VCC during the testing of the Y outputs and to ground during the testing of the Z outputs. 
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HIGH - LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

HIGH-LEVEL OUTPUT VOLTAGE 

VS 

OUTPUT CURRENT 

1.5 

1.0 

cr 
cr, 

FIGURE 9 FIGURE 10 

-75 -50 -25 0 25 50 75 100 125 

5.0 

• 4.5 

fir 4.0 

> 3.5 

9- 3.0 
0 
T.;  2.5 

c) 
2.0 

cr 
cr) 

0.5 

0 

VCC = 5 V 

-10H = 20 mA 
See Note 3 

TA-Free-Air Temperature- °C 

NOTES: 3. The A input is connected to VCC  during the testing of the Y outputs and to ground during the testing of the Z outputs. 
4. The A input is connected to ground during the testing of the Y outputs and to VCC during the testing of the Z outputs. 
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See Note 4 
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SN55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

TYPICAL CHARACTERISTICS 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

LOW-LEVEL OUTPUT VOLTAGE 

vs 

OUTPUT CURRENT 

FIGURE 11 

SUPPLY CURRENT 
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FIGURE 13  

FIGURE 12 
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NOTE 4: The A input is connected to ground during the testing of the Y outputs and to VCC during the testing of the Z outputs. 
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SN55ALS192, SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

TYPICAL CHARACTERISTICS 

SUPPLY CURREN - 1 

vs 

FREQUENCY 
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SN55ALS194, SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

WITH 3-STATE OUTPUTS 
D2917, OCTOBER 1985-REVISED OCTOBER 1988 

• Meets EIA Standard RS-422-A 

• High-Speed ALS Design 

• 3-State TTL-Compatible 

• Single 5-V Supply Operation 

• High Output Impedance in Power-Off 
Condition 

• Two Pairs of Drivers Independently Enabled 

• Designed as a Replacement for the MC3487 

with Improvements: Icc 50% Lower, 
Switching Speed 30% Faster, Full-

Temperature-Range Version 

description 

These quadruple complementary-output line 
drivers are designed for data transmission over 
twisted-pair or parallel-wire transmission lines. 

They meet the requirements of EIA Standard 
RS-422-A and are compatible with 3-state TTL 

circuits. Advanced Low-Power Schottky 
technology provides high speed without the 

usual power penalty. Standby supply current is 
typically only 26 mA, while typical propagation 

delay time is less than 10 ns and enable/disable 

times are typically less than 16 ns. 

High-impedance inputs keep input currents low, 
less than 1 AA for a high level and less than 
100 AA for a low level. The driver circuits can 

be enabled in pairs by separate active-high 

enable inputs. The SN55ALS194 and 
SN75ALS194 are capable of data rates in excess 

of 10 megabits per second and are designed to 
operate with the SN55ALS195 and 
SN75ALS195 quadruple line receivers. 

The SN55ALS194 is characterized for operation 
from — 55°C to 125°C. The SN75ALS194 is 
characterized for operation from 0°C to 70°C. 

SN55ALS194 ...J PACKAGE 
SN75ALS194 . D, J, OR N PACKAGE 

(TOP VIEW) 

1A 

1Y 

1Z 

1,2EN 

2Z 

2Y 

2A 

GNI) 

SN55ALS194 	FK PACKAGE 

(TOP VIEW) 

0 
>- 	(-) < 

> 
LJ u L.J LJ 

3 2 1 20 19 

1Z 
	

18 4Y 

1,2EN 5 	 17 4Z 

NC 6 	 16 NC 

2Z 7 	 15 3,4EN 

2Y 8 	 14 3Z 

9 10 11 12 13 
r-1 f1 1-1  

<2 0 0 < >- 
csIZZento 

CD 

NC-No internal connection 

FUNCTION TABLE (EACH DRIVER) 

INPUT 
OUTPUT 

ENABLE 

OUTPUTS 

Y Z 

H 

L 

X 

H 

H 

L 

H 

L 

High-Impedance 

L 

H 

High-Impedance 

1-1 = TTL high level, L = TTL low level, X = irrelevant 

VCC 

4A 

4Y 

4Z 

3,4EN 

3Z 
3Y 

3A 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include tasting of all parameters. 
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1,2EN 
(4) 	

EN 

1A (n  

2A (71  

3,4EN
11 )  	

EN 

3A 
191  

4A
115 1  

' 

12) 

(10) 
 V 	3Y 

,111)  3z  

114)  
4Y 

113)  
4Z 

1Y 
131

1Z 

16)  2Y 
15)

2Z 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

SN55ALS194, SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 
WITH 3-STATE OUTPUTS 

logic symbolt logic diagram (positive logic) 

schematics of inputs and outputs 

EQUIVALENT OF EACH 

DATA (A) INPUT 

VCC 

EQUIVALENT OF EACH 

ENABLE INPUT 

vcc 

EQUIVALENT OF EACH 

OUTPUT 

VCC 

INPUT 

/77 

P 
11 INPUT 

P 
OUTPUT 
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SN55ALS194, SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

WITH 3•STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 

Input voltage, VI 	  5.5 V 

Continuous total dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range: SN55ALS194 	  —55°C to 125°C 

SN75ALS194 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Case temperature for 60 seconds: FK package 	  260°C 

Lead temperature 1,6 mm 11/16 inch) from case for 10 seconds: D or N package 	 260°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300°C 

NOTE 1: 	All voltage values are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

TA s 25 ° C DERATING FACTOR TA 	70 ° C TA 	125 ° C 
PACKAGE 

POWER RATING ABOVE TA — 25 ° C POWER RATING POWER RATING 

D 950 mW 7.6 mW/ ° C 608 mW N/A 

FK 1375 mW 11.0 mW/°C 880 mW 275 mW 

J ISN55ALS194) 1375 mW 11 0 mW/ . 0 880 mW 275 mW 

J (SN75ALS1941 1025 mW 8.2 mW/°C 656 mW N/A 

N 1150 mW 9.2 mW/°C 736 mW N/A 

recommended operating conditions 

SNV.:1 1s194 SN P•Al 5194 

nom 
5 

UNIT 
MIN '..A1 MAX MIN MAX 

Supply voltage, VCC 4.5 5 5.5 4.75 5.25 V 

High-level input voltage, VIH 

All inputs, TA = 25°C 2 2 

V A inputs, TA = Full range 2 2 

EN inputs, TA = Full range 2.1 2 

Low-level input voltage, VIL 0.8 0.8 V 

High-level output current, 10H —20 —20 mA 

Low-level output current, loi_ 
TA = 25 ° C 48 48 

mA 
TA = Full range 20 48 

Operating free-air temperature, TA —55 125 0 70 ° C 

TEXAS 
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SN55ALS194, SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 
WITH 3-STATE OUTPUTS 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
range (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 	TYPt MAX UNIT 
VII( Input clamp voltage VCC = MIN, li = -18 mA -1.5 V 

VON High-level output voltage 
VCC = MIN, 

1 01-I = -20 mA 

SN55ALS194 2.4 
V 

'. 	5ALS194 2.5 

VOL Low-level output voltage VCC = MIN, IOL = MAX 0.5 V 

VO ch•fnut voltage lo = 0 0 6 V 

I V001 I • 	••• rential output voltage 10 = 0  2 6 V 

I VOD2 I Differential output voltage 

RL = 100 0, See Figure 1 

VOD1 
V 

AIVODI 
Change in magnitude of 

differential output voltage* 
± 0.4 V 

VOC Common-mode output voltage ±3 V 

AIVOCI 
Change in magnitude of 

common-mode output voltage* 
t0.4 V 

1 0 Output current with power off VCC = 0 
Vo = 6 V 100 

PA 
VO = -0.25 V -100 

1 0Z High-impedance state output current 
VCC = MAX, 
Output enables 

at 0.8 V 

VO = 2.7 V 100 
AA 

VO = 0.5 V -100 

II Input current at maximum input voltage VCC = MAX, Vi = 5.5 V 100 aA 

1 1H High-level input current VCC = MAX, V1 = 2.7 V 50 AA 

1 1L Low-level input current VCC = MAX, Vi = 0.5 V - .• aA 

IOS Short-circuit output currents VCC = MAX, Vi = 2 V -40 -14,.., mA 

ICC Supply current le drivers) VCC = MAX, All outputs disabled 26 45 mA 

t All typical values are at VCC = 5 V, TA = 25°C. 

I A I VOD I and AI VOC I are the changes in magnitude of Vol) and VOC, respectively, that occur when the input is changed from a high 
level to a low level. 
Not more than one 'output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

switching characteristics, VCC = 5 V, TA = 25 °C 

PARAMETER 
TEST 

CONDITIONS 

SN5 ,  A! •• '94 SN75ALS194 
UNIT 

MIN 	' .1 	MAX MIN 	TYP 	MAX 

tpLH 	Propagation delay time, low-to-high-level output 
C L = 15 p F, 

See Figure 2 

6 	13 6 	13 ns 

tpHL 	Propagation delay time, high-to-low-level output 9 	14 9 	14 ns 

Output-to-output skew 3.5 	6 3.5 	6 ns 

tTD 	Differential-output transition time 
CL = 15 pF, 

See Figure 3 
8 	14 8 	14 ns 

tpzH 	Output enable time to high level 

CL = 15 pF, 

See Figure 4 

9 	12 9 	12 ns 

tpzL 	Output enable time to low level 12 	20 12 	20 ns 

tpHz Output disable time from high level 9 	15 9 	14 ns 

tpLz 	Output disable time from low level 12 	15 12 	15 ns 

2 - 298 
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FIGURE 1. DRIVER VOD AND VOC 

200 2 
S1 Y OUTPUT 

JI 
Le•tPLHoi 

1 5 V 

I 

Skew 4641 

14— tpHL —al 

TEST CIRCUIT VOLTAGE WAVEFORM 

PARAMETER MEASUREMENT INFORMATION 

0 

3 

-I 

	0  
I 
I 'L = 15 pF 
(See Note BIT 

(See Note CI 

INPUT 1.5 V 1 5 V\  \ - 

\ 	  

tPH L 
-f- 

- 3 V 

5V 
0V 

VOH 

1.5 V 

VOL 

Skew -4441 

tpLH--0.1 

voH 

Z OUTPUT 

VO L 

GENERATOR 
(See Note Al 

SN55ALS194, SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

WITH 3-STATE OUTPUTS 

SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER RS-422-A 

Vo Voa • Vob 

IVODli Vo  

IVOD21 Vt (RL = 100 Bl 

A IVODI l 	lVtl 	- 	ICid 	1 

VOC IVosl 

A I VOC I I V06 - VOS I 

I OS Ilsa I , 	lisbl 
lo . 	Nal, Nbl 

FIGURE 2. PROPAGATION DELAY TIMES 

r- 1 t 	 INPUT / 	
\ 3 V 

1  CLT 
1  RL = 1  

100 2 	0V 

50 0 	Dill 
I 	

OUTPUT 	tTD -01 •/- 

3 V--1r>— 	i 	 CL = 15 pF 	OUTPUT 	/ - 	 I- 

	

 	c L T (See Note 0) 

—01 ru—  tTD 

90% 

10% 

TEST CIRCUIT 	 VOLTAGE WAVEFORMS 

FIGURE 3. DIFFERENTIAL-OUTPUT TRANSITION TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: tr 	5 ns, tf 	5 ns, PRR 	1 MHz, duty 
cycle w 50%, Zo  = 50 D. 

B. CL includes probe and stray capacitance. 
C. All diodes are 1 N91 6 or 1 N3064. 
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3V 3V 

0 V 

VOH 
0 5 V 

5 V 

.1.5 V 

TO.5 V 

VO L 

	VOL 
IPZH —01 14-  

S2 CLOSED 	 

VOH 
Si OPEN 	 1 5 V 

OUTPUT 

OUTPUT 
ENABLE 1.5 V 
INPUT 

tPHZ 	r4- 
OU 1PUT 

S1 CLOSED 
S2 CLOSED 

4--  
OUTPUT IPLZ  

S1 CLOSED 
S2 CLOSED 

OUTPUT 

ENABLE 	 1.5 V 
INPUL 0 V 	, 

tPZL".1 
OUTPUT 

Si CLOSED 	; 	1 

S2 OPEN 	

I 	
5 V 

SN55ALS194, SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 
WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

          

5V 

S1 Z 200 0 •

)See Note CI 

S2 

  

r 

     

OUTPUT 

S3 

        

        

0 or 3V 

        

      

	0 

CL = 50 pF 

(See Note B) 

 

         

         

GENERATOR 

(See Note Al 

 

L 	  
50 0 

 

          

TEST CIRCUIT 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator haying the following characteristics: t r  s 5 ns, tf s. 5 ns, PRR < 1 MHz, duty 

cycle < 50%, Z. = 50 0. 

B. CL includes probe and stray capacitance. 

C. All diodes are 1N916 or 1N3064. 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 
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Vcc - 5 V 
Outputs Enabled 
No Load 
TA -. 125 ° C 

' 	. 
TA - 70 ° C 111 TA ■ 25°C 

0°C 

II
I 
II 

TA - - b5
0 

 C 
11111 

1--  

I- 

05 
	

1.0 
	

15 
	

20 
	

25 	3.0 

1.0 

0.5 

5.0 

4.5 

4.0 

3.5 
Or 

01  3.0 

2.5 ' 

2.0 

1.0 

0.5 

5.0 	  
No Load 

4.5 -Outputs Enabled 

TA = 25 ° C 
4.0 

3,5 

3.0 

2.5 

2.0 

1.5 

V
s

—
O

u
tp

u
t  
V

o
lt

ag
e

—
V

 

VCC ' 5 . 5  V 	 

VCC = 5 

VCC = 

05 	10 	15 2 0 	35 
	

3.0 
0 	 

0 
0 

SN55ALS194, SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICS t 

Y OUTPUT VOLTAGE 
	 Y OUTPUT VOLTAGE 

VS 
	 vs 

DATA INPUT VOLTAGE 
	 DATA INPUT VOLTAGE 

VI-Data Input Voltage-V 

FIGURE 5 

Y OUTPUT VOLTAGE 

vs 

ENABLE G INPUT VOLTAGE 

Vcc 
=5.5 

 V 

1 
VCD = 5 v 

1 

,-- 

VCC = 4.5 V 

-- 

V2 V 

RI_ - 470 

See Note 

TA - 25 °C 
I 

2 

I 

0 to GROUND 

I 

05 	10 	1.5 	2.0 	2.5 
	

3.0 

VI -E nable G Input Voltage-V 

FIGURE 7  

V1 - Data Input Voltage - V 

FIGURE 6 

Y OUTPUT VOLTAGE 

vs 

ENABLE G INPUT VOLTAGE 

VCC ''' 5  V 
.. VI 	2 V 

RI .. 470 0 to Ground 

See Note 2 

TA .= 125 °C 
N 

TA 25°C 

TA 0°C 
TA ■ 70 °C 

N., 
I," TA 	-55 °C 

V 

05 	10 	15 	20 	25 
	

3.0 

VI-Enable G Input Voltage-V 

FIGURE 8 

4.0 

3.5 

2.5 
T:; 

5 2.0 
0. 

0 
O 1.5 

> 1.0 

0.5 

0 

5.0 

4.5 

4.0 

I 

• 

3.5 

B 3.0 

• 2.5 
0. 

5 2.0 
0 

1.5 

1 0 

0.5 

0 

tData for temperatures below 0°C and above 70°C are applicable to SN55ALS194 circuits only. 

NOTE 2: The A input is connected to VC c during the testing of the Y outputs and to ground during the testing of the Z outputs. 

TEXAS 
INSTRUMENTS 

2-301 POST OFFICE BOX 655303 • DALLAS. TEXAS 75285 



4 

3 

2 

V
o
  —

O
u

tp
u

t  
V

o
lt

ag
e

—
  V

 
1 

0 

-100 -20 	-40 	-60 	-80 

JOH -High-Level Output Current-mA 

FIGURE 11 FIGURE 12 

VCC 5  V 
IGH = - 20 mA -- 

-See Note 2 

5.0 

> 4.5 

.1■,' 4.0 

>

• 

3.5 

:3. 3.0 

'''!) 2.5 

2i 

• 

2.0 

See Note 2 

TA - 25 °C' 

VCC = 5.5 V 

VCC = V 

VCC -  4 5 V 

5.0 

4.5 

g 4.0 

-8 3.5 

5 3.0 

O 2.5 

2.0 

> 0.5 

0 
-75 -50 -25 0 25 50 75 100 125 

TA-Free-Air Temperature- °C 

±- 

• 

1.5 

O
1.0 

0.5 

0 	 
0 

SN55ALS194, SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 
WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICS t 

6 

Z OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

1 	1 

VCC ' 5 . 5  V 
1 

Rt.  .. 

See Note 

1 
470 ft to 

2 
VCC 

VCC ' 5  ‘) 

VCC = 4.5 V 
25 °C TA .. 

Z OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

VCC ■ 5 V 

FIL ■ 470 9 

to VCC 

See Note 3 

TA - 125 °C-

TA 	70 °C 

/TA = 2 I°C 

TA - 0 °C 

/TA ■ -55 °C 

V
o

-  
O

u
tp

u
t  

V
o

lt
ag

e—
V

 

5 

4 

3 

2 

1 

0 
0.5 	1.0 	1 5 	2 0 	2.5 

	
3.0 	 0 	0 5 	1 0 	1.5 	2.0 	2.5 

	
30 

VI-Enable G Input Voltage-V 
	

VI-Enable G Input Voltage-V 

FIGURE 9 
	

FIGURE 10 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

IData for temperatures below 0 °C and above 70 °C are applicable to the SN55ALS194 circuits only. 

NOTES: 2. The A input is connected to VCC during the testing of the 'Y outputs and to ground during the testing of the Z outputs. 

3. The A input is connected to ground during the testing of the Y outputs and to VCC during the testing of the Z outputs. 
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0.8 

> 0.9 

>

• 

0.7 

0 0.3 

See .._ 
TA 

I 
Note 
= 25°C 

I 
3 

Vcc 
I 

= 

= 5 

1 

L 
4.5 V 

VCC V Mr 
OW 

5 . 5  V vcc= EOPP°.  

.... 

........„ 

_,........„4411  

0.5 

o
I 

0.4 

C. 0.3 

O 
r, 0.2 

3 
Lo.i 
0 

0 

1 .0 

a 0.6 

O 0.5  

_1 0.4 

JO 0.2 

0.1 

0 

Vec•- 5V 

-10L = 20 mA 

See Note 3 

SN55ALS194, SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICS t 

LOW-LEVEL OUTPUT VOLTAGE 
VS 

FREE-AIR TEMPERATURE  

LOW-LEVEL OUTPUT VOLTAGE 

vs 

OUTPUT CURRENT 

- 75 - 50 -25 0 	25 50 75 100 125 	 0 10 20 30 40 50 60 70 80 90 100 

TA-Free-Air Temperature- °C 
	

10L — Low - Level Output Current — mA 

FIGURE 13 

SUPPLY CURRENT 

vs 

SUPPLY VOLTAGE 

Outputs Enabled 

No Load 

TA = 25° C 

INPUTS GROUNDED 

INPUTS OPEN 

1 
	

2 	3 	4 	9 

Vcc—Supply Voltage—V 

FIGURE 15  

FIGURE 14 

SUPPLY CURRENT 

vs 

SUPPLY VOLTAGE 

I 
A Inputs 

Outputs 

No Load 

TA -- 25° C 

III 
Open 

Disabled 

or Grounded 

2 	3 	4 	5 	6 
	

7 
	

8 

Vcc—Supply Voltage—V 

FIGURE 16 
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I Data for temperatures below 0°C and above 70°C are applicable to the SN55ALS194 circuits only. 

NOTE 3: The A input is connected to ground during the testing of the Y outputs and to Vcc during the testing of the Z outputs. 
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100 M 

SN55ALS194, SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 
WITH 3•STATE OUTPUTS 

TYPICAL CHARACTERISTICS 

SUPPLY CURRENT 

vs 

FREQUENCY 

60 1-1-1-11TFI1 	T 	I 	Iii 1TE 	I 	I 

VCC = 5 V 

Input = 0 to 3 V 
50 — Duty Cycle = 50% 

E 
CL = 30 pF 

III 
to All Outputs 

40 

30 

c? 20 111111 111111 

10 
111111 

0 
100 k 	1 M 10k M 10 

f—Frequency—Hz 

FIGURE 17 
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SN55ALS195 . . . FK PACKAGE 

(TOP VIEW) 

U 
m 

Z > 

1Y 

1,2EN 

NC 

2Y 

2A 

1_J LJ1_J LJ 
3 2 1 20 19 

4 
	

18 

5 
	

17 

6 
	

16 

7 
	

15 

B 
	

14 

9 10 11 12 13 
11 r-1 r1 

4A 

4Y 

NC 

3,4EN 
3Y 

CO ❑ U CO < 
CNZZCODI 

(0 

NC—No internal connection 

18 

1A 

1Y 

1,2EN 

2Y 

2A 

2B 

GND 

VCC 
4B 

4A 

4Y 

3,4EN 

3Y 

3A 

3B 

SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

WITH 3-STATE OUTPUTS 
D2928, JUNE 1986—REVISED JUNE 1990 

• Meets EIA Standards RS-422-A and 
RS-423-A 

SN55ALS195, SN75ALS195 . . . J PACKAGE 

(TOP VIEW) 

    

• Meets CCITT Recommendations V.10, 
V.11, X.26, and X.27 

• — 7 V to 7 V Common-Mode Range With 
200-mV Sensitivity 

• 3-State TTL-Compatible Outputs 

• High Input Impedance . . . 12 Id/ Min 

• Input Hysteresis . . . 120 mV Typ 

• Single 5-V Supply Operation 

• Low Supply Current 
Requirement . . . 35 mA Max 

• Improved Speed and Power Consumption 
Compared to MC3486 

description 

The SN55ALS195 and SN75ALS195 are 
monolithic quadruple line receivers with 3-state 

outputs designed using Advanced Low-Power 
Schottky technology. This technology provides 

combined improvements in die design, tooling 
production, and wafer fabrication, which in turn, 
provide lower power consumption and permit 

much higher data throughput than other designs. 
The devices meet the specifications of EIA 

Standards RS-422-A and RS-423-A. The 3-state 
outputs permit direct connection to a bus-
organized system with a fail-safe design that 

ensures the outputs will always be high if the 

inputs are open. 

The devices are optimized for balanced multipoint bus transmission at rates up to 20M b/s. The input 
features high input impedance, input hysteresis for increased noise immunity, and an input sensitivity of 
±200 mV over a common-mode input voltage range of ±7  V. The devices also feature an active-high 
enable function for each of two receiver pairs. The SN55ALS195 and SN75ALS195 are designed for 

optimum performance when used with the SN55ALS194 and SN75ALS194 quadruple differential line 

drivers. 

The SN55ALS195 is characterized for operation from —55°C to 125°C. The SN75ALS195 is characterized 
for operation from 0°C to 70 °C. 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 
WITH 3-STATE OUTPUTS 

1Y 

2Y 

3,4EN 

3Y 

4Y 

3A 

3B 

4A 

4B 

logic symbol t 

4 
1,2EN E 

1A  C,  
3 

18 
6 

2A 

2B 

12 
3,4EN EN 

3A 
10 

 
1 _Er 

11 

3B 

4  4A 13 
15 

4B 

tThis symbol is in acco dance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
Pin numbers shown are for the J package. 

FUNCTION TABLE (EACH RECEIVER) 

DIFFERENTIAL INPUTS 

A—B 
ENABLE 

OUTPUT 

Y 

VID z 0.2 V H H 

—0.2 V <V10 < 0.2 V H 7 

VD ..5 —0.2 V H L 

X L Z 

H = high level, L = low level, X = irrelevant, 

7 = indeterminate, and Z = high impedance (off) 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 855303 • DALLAS, TEXAS 75285 

4 
2-306 

logic diagram 

V 



SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

WITH 3-STATE OUTPUTS 

schematics of inputs and outputs 

EQUIVALENT OF EACH A OR B INPUT EQUIVALENT OF G OR U INPUTS TYPICAL OF ALL OUTPUTS 

VCC 

3 MI 
NOM 

18 kg 
NOM 

INPUT 

2 Id/ 
NOM 

VCC 

INPUT 

22 lc:: 
NOM 

50 St 
NOM 

VCC 

II. 

q VCC 
or 

GND 

300 k:: 
NOM 

(Al 

181 

OUTPUT 

GND 

GND 

GND 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage, VCC (see Note 1) 	  7 V 
Input voltage, A or B inputs, V1 	  ± 15 V 
Differential input voltage (see Note 2) 	  ± 15 V 
Enable input voltage 	  7 V 
Low-level output current 	  50 mA 
Continuous total dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range: SN55ALS195 	  —55°C to 125°C 

	

SN75ALS195     0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Case temperature for 60 seconds: FK package 	  260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditons" 
is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

DISSIPATION RATING TABLE 

TA 5 25 °C DERATING FACTOR TA 	70 ° C TA 	125°C 
PACKAGE 

POWER RATING ABOVE TA 	25 ° C POWER RATING P0'.%1 H RATING 

FK 1375 mW 11.0 mW/ ° C 880 mW nW 

J (SN55ALS1951 1375 mW 11.0 mW/°C 880 mW 275 mW 

J (SN75ALS1951 1025 mW 8.2 mW/ ° C 656 mW N/A 

TEXA 
INSTRUME

S  
NTS 
4 
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SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 
WITH 3•STATE OUTPUTS 

recommended operating conditions 

SN55ALS195 SN75ALS195 

UNIT MIN NOM MAX MIN NOM MAX 

Supply voltage, VCC 4.5 5 5.5 4.75 5 5.25 V 

non-mode input voltage, VIC ±7 ±7 V 

rential input voltage, Vio ±12 ±12 V 

High-level input voltage, VIH 	 . 2 2 V 

Low-level input voltage, VIL 0.8 0.8 V 

High-level output current, 10H —400 —400 pA 

Low-level output current, loL 16 16 mA 

Operating free-air temperature, TA — 55 125 0 70 °C 

electrical characteristics over recommended ranges of common-mode input voltage, supply voltage, 
and operating free-air temperature (unless otherwise noted( 

PARAMETER TEST CONDITIONS?  MIN TY1,4  MAX UNIT 

VT _F  Positive-going threshold voltage 200 mV 

VT_ Negative-going threshold voltage — 200 4 mV 

VI," Hysteresisi 120 mV 

VIK Enable-input clamp voltage VCC = MIN, 	 II = —18 mA —1.5 

V01-1 High-level output voltage 
VCC MIN , 	 VID = 200 mV, 

IOH = —400 pA, 	See Figure 1 
2.5 3.6 V 

VOL Low-level output voltage 
VCC = MIN 
Vio = —200 mV, 

See Figure 1 

IOL = 8 mA 0.45 
V 

IOL = 16 mA 0.5 

IOZ High-impedance state output current 

VCC = MAX, 	VIL = 0.8 V, 

VID = —3 V, 	Vo = 2.7 V 
20 

pA 
VCC = MAX, 	VIL = 0.8 V, 

Via = 3 V, 	 Vo =CIRV 
—20 

II Line input current 
Other input at 0 V, 

See Note 3 

VCC = 	.. 	✓ i = 15 V 0.7 1.2 
mA 

VCC = MAA, Vi = —15 V — 1.0 — 1.7 

IIH High-level enable-input current VCC = MAX 
_ 

V ivi = 2.7 V 20 

pA VIH = 5.25 V 100 

Ill Low-level enable-input current VCC = MAX, 	VIL = 0.4 V —100 pA 

Input resistance 12 18 kft 

IOS Short-circuit output current 
. VCC = MAX, 	VID = 3  V, 

Vo = 0, 	 See Note 4 
— 15 —78 — 130 mA 

ICC Supply current VCC = MAX, 	Outputs disabled 22 35 mA 

tFor conditions shown as MIN or MAX, use the appropriate values specified under recommended operating conditions. 

2A11 typical values are at VCC = 5 V, TA = 25 °C. 
5 The algebraic convention, in which the less positive limit is designated minimum, is used in this data sheet for threshold voltage levels only. 

Hysteresis is the difference between the positive-going input threshold voltage, VT +, and the negative-going input threshold voltage, VT _ 
NOTES: 3. Refer to EIA Standard RS-422-A and RS-423-A for exact conditions. 

4. Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 

TEXAS 
INSTRUMENTS 
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5 V 

1 3 V 

0 V 

tpHL 14—  
VoH 

1 3 V 

TEST CIRCUIT VOLTAGE WAVEFORMS 

{ 

I IOH 

*  

FIGURE 1. VoH• VOL 

— —3 V 

OUTPUT 

VOL 

GENERATOR 

(see Note Al 

INPUT 

5 V 

—04 tPLH 

SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

WITH 3-STATE OUTPUTS 

switching characteristics, VCC = 5 V, TA = 25 °C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

IPLH Propagation delay time, low- to high-level output V10 = 0 V to 3 V, 

See Figure 2 

CL = 15 pF, 15 22 ns 

IPHL Propagation delay time, high- to low-level output 15 22 ns 

tpzH Output enable time to high level 
CL = 15 pF, See Figure 3 

13 25 
ns 

 tPZL Output enable time to low level 10 25 

tPHZ Output disable time from high level 
CL = 15 pF, See Figure 3 

19 25 
ns 

tpL z Output disable time from low level 17 22 

PARAMETER MEASUREMENT INFORMATION 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, duty cycle 	50%, Z ou t = 
50 f2,t r 	6 ns, tf 5 6 ns. 

B. CL includes probe and jig capacitance. 

FIGURE 2. PROPAGATION DELAY TIMES 

TrxAs 
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(see Note BI 

CL = 15 pF 	ISW3 

-r•• 51 !.! 
GENERATOR 

(see Note Al 

SW2 
2 1q2 

SW1 
+2.5 V 

-2.5 V-0 

OUTPUT 

0--5V 

(see Note Cl 

TEST CIRCUIT 

o v SW3 closed 

tPZ H --101 

VOH 

OUTPUT — —1 5 V 

0 V 

INPUT 

1 PZH 

SW1 to 2.5 V 	INPUT 
—1.5 V 

SW2 open 
	 —1 0 V 

SW2 closed 
1 

tPZL SW3 open --II 14-- 

4.5 V 

3 V 

OUTPUT 

3 V 

— —1.5 V 

SW1 to -2.5 V 

— —1 5 V 

VOL 

OUTPUT 0.5 V  

VOH 
OUTPUT 

1 4 V 

VOLTAGE WAVEFORMS 

tPHZ 
3 V 

SW1 to 2.5 V 

SW2 closed 

SW3 closed 

3V 

SW1 to -2.5 V 

SW2 closed 

SW3 closed 

3 V 

INPUT 

SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 
WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

tPZL 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 	1 MHz, duty cycle 	50%, Z.ut = 

50 c2,t, = 6 ns, tf 5_ 6 ns. 

B CL includes probe and pg capacitance 

C. All diodes are 1N3064 or equivalent. 

FIGURE 3. ENABLE AND DISABLE TIMES 
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VCC - V 

VCC = 5.5 V 

VID 200 mV 

Vic = 0 

RL - 8 1(0 to GND 

TA = 25 ° C 

Vcc 4.5 V 

I - 
TA = 125 ° C 

-10  -TA = 70 ° C 
►  

° TA 	-55 C 
 

TA - 25 °C 
►  "TA = 0°C 

VCC •. 5 V 
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VIC ,= 0 
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I 	I 

5 

4 

of 
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0 

O 

4 
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rn 
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SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICs t 

OUTPUT VOLTAGE 
	

OUTPUT VOLTAGE 
VS 
	

VS 

ENABLE VOLTAGE 
	

ENABLE VOLTAGE 

0 

05 	1 	1 5 	2 
	

25 
	

3 

Enable Voltage-V 

FIGURE 4 

OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 

vcc - 5.5 v 
I 	1 VID 

Vic 

I 
= -200 

... 	0 
1 k0 to 

= 25 ° C 

I 
mV 

Vcc 
VCC ..' 5 V 

VCD ... 4.5 V RL 
TA 

0.5 	1 	1.5 	2 
	

2.5 
	

3 

Enable Voltage -V 

FIGURE 6  
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2.5 

Enable Voltage-V 

FIGURE 5 
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= - 200 

-. 	1 k0 
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I.  

mV 
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FIGURE 7 
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0 

tData for temperatures below 0°C and above 70°C, and below 4.75 V and above 5.25 V, are applicable to SN55ALS195 circuits only. 
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SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 
WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICst 

OUTPUT VOLTAGE 
VS 

DIFFERENTIAL INPUT VOLTAGE 

0 
—200 —100 	0 	100 

ft—Differential Input Voltage—mV 

200 

9 

VCC = 5  V 
VIC = —12 V to 12 V 

10 = 0 

TA = 25 ° C 

VT_ 

FIGURE 8 

HIGH-LEVEL OUTPUT VOLTAGE 
VS 

HIGH-LEVEL OUTPUT CURRENT 
5 

VIP = 200 mV 

VIC = 0 
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VCC = 5 . 5  V — 

VCC = V — 

VCC = 4.5 V 

—20 	—40 	—60 	—80 —100 

I0H—High-Level Output Current—mA 

&4 
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FIGURE 10 
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FIGURE 9 
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IData for temperatures below 0°C and above 70°C, and below 4.75 V and above 5.25 V, are applicable to SN55ALS195 circuits only. 
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SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

WITH 3•STATE OUTPUTS 

TYPICAL CHARACTERISTICSt 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

TA-Free-Air Temperature- °C 

FIGURE 12 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 
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10L-Low-Level Output Current-mA 
	

Im-LOW-Level Output Current-mA 

FIGURE 13 
	

FIGURE 14 

tData for temperatures below 0°C and above 70°C, and below 4.75 V and above 5.25 V, are applicable to SN55ALS195 circuits only. 
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SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 
WITH 3•STATE OUTPUTS 

TYPICAL CHARACTERISTICS t 

SUPPLY CURRENT 

vs 

SUPPLY VOLTAGE 

SUPPLY CURRENT 
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t0ata for temperatures below 0°C and above 70°C, and below 4.75 V and above 5.25 V, are applicable to SN55ALS195 circuits only. 
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SN55ALS195, SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 

WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICSt 
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IData for temperatures below 0°C and above 70°C, and below 4.75 V and above 5.25 V, are applicable to SN55ALS195 circuits only. 
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SN65076B, SN7507613 
DIFFERENTIAL BUS TRANSCEIVERS 

D3407, JANUARY 1990 

• Designed for Multipoint Transmission in 
Noisy Environments Such as Automotive 	 VCC 

Applications 	 RE 	 A 

• 3-State Driver and Receiver Outputs 

	

GND 	 GND 

• Individual Driver and Receiver Enables 

11 • 	Bidirectional Transceiver D OR P PACKAGE 

(TOP VIEW) 

• Wide Positive and Negative Input/Output 
Bus Voltage Ranges 

• Driver Output Capability. . ± 10 mA Max 

• Thermal Shutdown Protection 

• Driver Positive and Negative Current 
Limiting 

• Receiver Input Impedance . . . 12 kO Min 

• Receiver Input Sensitivity . . . ± 200 mV 

• Receiver Input Hysteresis . . . 50 mV Typ 

• Operates from Single 5-V Supply 

• Low Power Requirements 

description 

The SN65076B and SN75076B differential bus 

transceivers are monolithic integrated circuits 

designed for bidirectional data communication 
on multipoint bus transmission lines. They are 
designed for noisy environments, where a low-

impedance termination to ground is required. 

The SN65076B and SN75076B combine a 

differential line driver and a differential input line 
receiver, both of which operate from a single 5-V 
power supply. The receiver has an active-low 

enable. The driver differential outputs and the 
receiver differential inputs are connected 

internally to form differential input/output (I/O) 

bus ports that are designed to offer minimum 
loading to the bus whenever the driver is disabled 

or VCC = 0. These ports feature wide positive 
and negative common-mode voltage ranges 
making the device suitable for party-line 

applications. 

FUNCTION TABLE 

(DRIVER) 

INPUT OUTPUTS 

D A B 

H H L 

L Lt Ht 

tThese levels assume that the 
open-collector outputs IA) and 
the open-emitter outputs (B) are 
connected to a pullup and pull-
down resistor, respectively. 

FUNCTION TABLE (RECEIVER) 

DIFFERENTIAL INPUTS 

A — B 

ENABLE 

RE 

OUTPUT 

R 

VIE; 	0.2 V 

—0.2 V < VIE: < 0.2 V 

VD s —0.2 V 

X 

J
 J
 r
 

N
 

H = high level, L - low level, ? - indeterminate, 

X = irrelevant, Z = high impedance (off) 

logic symbol t 

RE 

A 

B 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

logic diagram (positive logic) 

D 

BUS 

• I TOM ' 	ocuments contain information 
•, .a of . I 	..on date. Products conform to 
• 4 	;.-: 	terms of Texas Instruments 

• . • ! 

	

	Production processing does not 
t• include testing of all parameters. 
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SN65076B, SN75076B 
DIFFERENTIAL BUS TRANSCEIVERS 

description (continued) 

The driver is designed to handle loads up to 10 mA of sink and source current. The driver features positive-

and negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal 
shutdown is designed to occur at a junction temperature of approximately 150 °C in the P package and 

170 °C in the D package. The receiver features a minimum input impedance of 121(12, an input sensitivity 
of ±200 mV, and a typical input hysteresis of 50 mV. 

The SN65076B is characterized for operation from —40 °C to 105 °C and the SN75076B is characterized 

for operation from 0 °C to 70 °C. 

EQUIVALENT OF EACH INPUT 
VCC 

TYPICAL OF A I/O PORT 

— VCC 

Req  

16 8 ii.52 

NOM 	96052 
INPUT a 11 

II II NUM 

— 

INPUT/OUTPUT 

GND 

Driver Input: 	R eq  = 3 kst NOM PORT 

TYPICAL OF B I/O PORT TYPICAL OF RECEIVER OUTPUT 

-- _— VCC VCC 
85 52 

NOM 

168 NOM kSz 960 n 4.1. 
LI 

-- 
OUTPUT  ill NOM 

d II _ _ GND P a 
INPUT/OUTPUT 

PORT 
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SN65076B, SN75076B 
DIFFERENTIAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC  (see Note 1) 	  7 V 

Voltage at any bus terminal 	  —10 V to 15 V 

Enable input voltage 	  5.5 V 

Continuous total power dissipation (see Note 2) 	  See Dissipation Rating Table 

Operating free-air temperature range: SN65076B 	  —40°C to 105°C 

SN75076B 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds 	  260°C 

NOTES: 1. All voltage values, except differential input/output bus voltage, are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE 
TA s 25 ° C DERATING FACTOR TA - 70 °C TA - 105 °C 

POWER RATING ABOVE TA v  25°C POWER RATING POWER RATING 

D 725 mW 5.8 mW/°C 464 mW 261 mW 

P 1100 mw 8.8 mW/°C 702 mW 396 mW 

recommended operating conditions 

MIN TYP MAX UNIT 

Supply voltage, Vcc 4.75 5 5.25 V 

Voltage at any bus terminal (separately or common mode), V1 or Vic 
12 

V 
— 7 

High-level input voltage, VIH D and RE 2 V 

Low-level input voltage, Vg_ D and RE 0.8 V 

Differential input voltage, VD (see Note 2) ±12 V 

High-level output current, 10H 
Driver (A) —10 mA 

Receiver —400 /LA 

Low-level output current, lot. 
Driver (B) 10 

mA 
Receiver 8 

• 	6B — 40 105 
°C 

70 
 Operating free-air temperature, TA 	

p' 

	

S'. 	6B 0 

NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B. 
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SN65076B, SN75076B 
DIFFERENTIAL BUS TRANSCEIVERS 

DRIVER SECTION 

driver electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt 	MAX UNIT 

VIK Input clamp voltage II 	- 	18 mA -1.5 V 

V0 it voltage V1 = 2 V, 	 10 = 0 0 6 V 

VOD1 ' 	'ential output voltage 10 = 0 1.5 6 V 

VOD2 Differential output voltage See Figure 1 1.5 5 V 

10 Output current V1 = 0.8 V 
Vo 	1 2 V 1 

mA 
Vo = - 7 V -0.8 

IIH High-level input current V1 = 2.4 V 20 AA 

'IL Low-level input current V1 = 0.4 V - pA 

IOS Short-circuit output current 

Vo = -7 V -. 

mA 
= Vo 	0 _ .1 crl 

Vo = VCC • 

V0= 12V . 

ICC Supply current (total package) No load 30 mA 

tAll typical values are at VCC = 5 V and TA = 25°C. 

driver switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

ton Differential-output turn-on time 
See Figure 3 

60 90 ns 

toff Differential-output turn-off time 75 110 ns 
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SN65076B, SN75076B 
DIFFERENTIAL BUS TRANSCEIVERS 

RECEIVER SECTION 

receiver electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 	TYP 3  MAX UNIT 

VTH Differential-input high-threshold voltage Vo = 2.7 V, lo = -0.4 mA 0.2 V 

VTL Differential-input low-threshold voltage Vo = 0.5 V, 10 = 8 mA -0.2# V 

Vhvs Hysteresis 5  50 mV 

VIK Enable-input clamp voltage II = -18 mA - 1.5 V 

VOH High-level output voltage 
VID = - 200 mV, 

See Figure 2 

1 0H = - 400 µA, 
2.7 V 

VOL Low-level output voltage 
VID = -200 mV, 

See Figure 2 

10L = 8 mA, 
0.45 V 

102 High-impedance-state output current Vo = 0.4 V to 2.4 V ± 20 AA 

II Line input current 
Other input 	0 V, 

See Note 3 

V1 - 12 V 

V1 = -7 V 

1 

-0.8 
mA 

11H High-level enable-input current VIH = 2.7 V 20 pA 

IlL Low-level enable-input current VIL = 0.4 V - 100 AA 

rj Input resistance 12 k4 

IOS Short-circuit output current -15 -85 mA 

ICC Supply current (total package) No load 30 mA 

tAll typical values are at VCC = 5 V, TA = 25 °C. 

tThe algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for threshold 

voltage levels only. 

5 Hysteresis is the difference between the positive-going input threshold voltage, VT +, and the negative-going input threshold voltage, VT _ . 

NOTE 3: This applies for both power on and power off. 

receiver switching characteristics, VCC = 5 V, TA = 25 °C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tpLH Propagation delay time, low-to-high-level output VID = 0 to 3 V, 

CL = 15 pF, 	See Figure 4 

21 35 ns 

tpHL Propagation delay time, high-to-low-level output 23 35 ns 

tpzH Output enable time to high level 
CL = 15 pF, 	See Figure 5 

10 20 ns 

tPZL Output enable time to low level 12 20 ns 

tPHZ Output disable time from high level 
CL = 15 pF, 	See Figure 5 

20 35 ns 

tpLz Output disable time from low level 17 25 ns 
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GENERATOR 
(See Note Al 

3V 

X.5 V 

	 0 V 

IPHL 

VOH 

1.3 V 

VOL 

OUTPUT 

CL = 15 pF 

(See Note B) 

INPUT f 1.5 V 

tPLH —4-61 

OUTPUT 	 1.3 V 
0 V 

GENERATOR 

(See Note Al 
	

1.5 V 

SN65076B, SN75076B 
DIFFERENTIAL BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

5V 

H 

FIGURE 1. DRIVER VOD2 FIGURE 2. RECEIVER VOH AND VOL 

 

5V 

910 ft 

1 50 R MEC. 
910 0  

A 

OUTPUT 

B 

CL = 50 pF 

(See Note B) 

INPUT / 1.5 V 

I 
I 

ton —14-01 

I 

OUTPUT 50% 

3 V 

\1.5 V 

	 v 

14-01—  toff 

=3.5 V 

50% 

,-.- —1 V 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY TIMES 

TEST CIRCUIT 	 VOLTAGE WAVEFORMS 

FIGURE 4. RECEIVER PROPAGATION DELAY TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 	500 kHz, 50% duty cycle, t j  A 6 ns, 

ti A 6 ns, Zout = 50 O. 
B. CL includes probe and jig capacitance. 
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1 5 V S1 

2 kS2 
-1.5 V-0 0— 5V 

GENERATOR 

(See Note Al 

CL = 15 pF 

"TN 
See Note B 

50 (.( 

1N916 OR EQUIVALENT 

S3 

S2 

3V 

1 5 V 

0.V 	
OUTPUT 	/ 

3V 

INPUT 	 --1.5 V 

S1 to 1.5 V 
0 V S2 open 

tP21-1 -14 4- 	
S3 closed 

VOH 

tp2L —441 

-4.5 V 

- 1.5 V 

S1 to -1.5 V 
0 V S2 closed 

S3 open 

3V 

S1 to 1.5 V 

S2 closed 

S3 closed 

0V 

3V 

S1 to -1.5 V 

S2 closed 

S3 closed 

INPUT 

INPUT 

OUTPUT 
1.5 V 

VOL 

SN65076B, SN75076B 
DIFFERENTIAL BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

VOLTAGE WAVEFORMS 

FIGURE 5. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 500 kHz, 50% duty cycle, t r 	6 ns, 

tf 5. 6 ns, Zout = 50 0. 

B. CL includes probe and jig capacitance 
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SN65076B, SN75076B 
DIFFERENTIAL BUS TRANSCEIVERS 

TYPICAL CHARACTERISTICS 
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RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 

VS 

HIGH-LEVEL OUTPUT CURRENT 
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10H—High-Level Output Current—mA 

FIGURE 6 

RECEIVER LOW-LEVEL OUTPUT VOLTAGE 

vs 

RECEIVER LOW-LEVEL OUTPUT CURRENT 
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FIGURE 8  

RECEIVER HIGH-LEVEL OUTPUT 
vs 

FREE-AIR TEMPERATURE 
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—440 µA_ IOH = 

0 
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TA—Free-Air Temperature— °C 

FIGURE 7 
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FIGURE 9 
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RECEIVER LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

VCC = 5  
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1 

0 	 
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SN65076B, SN75076B 
DIFFERENTIAL BUS TRANSCEIVERS 

TYPICAL CHARACTERISTICS 

RECEIVER OUTPUT VOLTAGE 

vs 

ENABLE VOLTAGE 

RECEIVER OUTPUT VOLTAGE 

vs 

ENABLE VOLTAGE 

I 
VCc = 5.25 V 

I 	I 
VID = —0.2 V 
Load = 1 k&2 to Vcc

.  
= 25° C 

VCC = 4.75 V 
\TA 

VCc = 5 V 

0.5 	1 	1.5 	2 	2 5 
	

3 

VI —Enable Voltage—V 

FIGURE 11 

TYPICAL APPLICATION 

 

vcc 
	

vcc 

 

FIGURE 12. TYPICAL APPLICATION CIRCUIT 
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tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

logic diagram (positive logic) 

DE (3)  

D (4)  

RE (2) 

16) 

R BUS 

B 

SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 

D2619, JULY 1985—REVISED SEPTEMBER 1989 

• Bidirectional Transceiver 

• Meets EIA Standards RS-422-A and RS-485 
and CCITT Recommendations V.11 and 
X.27 

• Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 

• 3-State Driver and Receiver Outputs 

• Individual Driver and Receiver Enables 

• Wide Positive and Negative Input/Output 
Bus Voltage Ranges 

• Driver Output Capability. . . ±60 mA Max 

• Thermal Shutdown Protection 

• Driver Positive and Negative Current 
Limiting 

• Receiver Input Impedance . . . 12 k1.1 Min 

• Receiver Input Sensitivity . . . ± 200 mV 

• Receiver Input Hysteresis . . . 50 mV Typ 

• Operates from Single 5-V Supply 

• Low Power Requirements 

description 

The SN65176B and SN75176B differential bus 

transceivers are monolithic integrated circuits 
designed for bidirectional data communication 

on multipoint bus transmission lines. They are 

designed for balanced transmission lines and 

meet EIA Standard RS-422-A and RS-485 and 
CCITT Recommendations V.11 and X.27. 

The SN65176B and SN75176B combine a 
3-state differential line driver and a differential 

input line receiver both of which operate from 

a single 5-V power supply. The driver and 
receiver have active-high and active-low 

enables, respectively, that can be externally 

connected together to function as a direction 

control. The driver differential outputs and the 
receiver differential inputs are connected 
internally to form differential input/output 11/01 

bus ports that are designed to offer minimum 
loading to the bus whenever the driver is disabled 

or VCC = 0. These ports feature wide positive 
and negative common-mode voltage ranges 

making the device suitable for party-line 
applications. 

D, JG, OR P PACKAGE 

(TOP VIEW) 

VCC 
B 

A 

GND 

FUNCTION TABLE (DRIVER) 

INPUT 

D 

ENABLE 

DE 

OUTPUTS 

A 	 B 

H 

L 

X 

H 

H 

L 

H 	 L 

L 	 H 

Z 	 Z 

FUNCTION TABLE (RECEIVER) 

DIFFERENTIAL INPUTS 

A — B 

ENABLE 

RE 

OUTPUT 

R 

V ID ..> 0.2 V 

—0.2 V < Vic) < 0.2 V 

VID < —0.2 V 

X 

L 
L 

L 

H 

H 

? 

L 

Z 

H = high level, L = low level, ? = indeterminate, 

X = irrelevant, Z = high impedance loft) 

logic symbol t 

R 

RE 

DE 

D 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TYPICAL OF A AND B I/O PORTS EQUIVALENT OF EACH INPUT 

VCC 

INPUT 

Omer. Input: R og  = 3 Val NOM 

Enable Inputs: R og  = 8 IcS2 NOM 

TYPICAL OF RECEIVER OUTPUT 

VCC 

OUTPUT 

VCC 

GNO 

INPUT/OUTPUT 

PORT 

SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 

The driver is designed to handle loads up to 60 mA of sink or source current. The driver features positive-

and negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal 
shutdown is designed to occur at a junction temperature of approximately 150 °C. The receiver features 

a minimum input impedance of 12 kft, an input sensitivity of ±200 mV, and a typical input hysteresis 

of 50 mV. 

The SN651766 and SN75176B can be used in transmission line applications employing the SN75172 and 

SN75174 quadruple differential line drivers and SN75173 and SN75175 quadruple differential line receivers. 

The SN65176B is characterized for operation from — 40 °C to 105 °C and the SN75176B is characterized 
for operation from 0 °C to 70 °C. 

schematics of inputs and outputs 
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SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 

Voltage at any bus terminal 	  —10 V to 15 V 

Enable input voltage 	  5.5 V 

Continuous total power dissipation (see Note 2) 	  See Dissipation Rating Table 

Operating free-air temperature range: SN65176B 	  —40°C to 105°C 

SN75176B 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Lead temperature 1,6 mm 11/16 inch) from the case for 10 seconds: D or P package 	 260 °C 

Lead temperature 1,6 mm 11/16 inch) from case for 60 seconds: JG package 	  300 °C 

NOTES: 1. All voltage values, except differential input/output bus voltage, are with respect to network ground terminal. 

2. In the JG package, the chips are glass mounted. 

DISSIPATION RATING TABLE 

TA — 25°C DERATING FACTOR TA 	70 ° C TA 	105 °C 
PACKAGE 

POWER RATING ABOVE TA 	25°C POWER RATING PO:.1.• RATING 

725 mW 5.8 mW/°C 464 mW nW 

JG 825 mW 6 6 mW/°C 528 mW 297 mW 

P 1100 mW 8.8 mW/°C 702 mW 396 mW 

recommended operating conditions 

MIN 	TYP 	MAX UNIT 

Supply voltage, VCC 4.75 	5 	5.25 V 

Voltage at any bus terminal (separately or common model, Vi or Vic 
12 

V 
—7 

High-level input voltage, Viii D, DE, and RE 2 V 

• 	level input voltage, VIL 0, DE, and RE 0.8 V 

rential input voltage, VID (see Note 3) ±12 V 

High-level output current, lcm 
Driver —60 mA 

Receiver —400 /LA 

Low-level output current, loi_ 
Driver 60 

mA 
Receiver 8 

Operating free-air temperature, TA 
SN65176B —40 	 105 

°C 
SN75176B 0 	 70 

NOTE 3: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B. 
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SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 

DRIVER SECTION 

driver electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TYP* MAX UNIT 

VIK Input clamp voltage li = 	- 18 mA — 1.5 V 

V0 Output voltage 1 0 = 0 0 6 V  

VOD1 I Differential output voltage 1 0 = 0 1.5 6 V 

I VOD21 Differential output voltage 
RL = 100 0, 	 See Figure 1 

Y= V001 
 

2 V 

RL = 54 0, 	 See Figure 1 	' 1.5 2.5 5 V 

V003 Differential output voltage See Note 4 1.5 5 V 

AlVool 
Change in magnitude of 

differential output voltage 5  

RL = 54 0 or 100 0, 	See Figure 1 

± 0.2 

VOC Common-mode output voltage 
+3 

- 1 
V 

AIVOC 
 Change in magnitude of 

common-mode output voltage 6  
t0.2 V 

1 0 Output current 
Output disabled, 

See Note 5 

V0 = 12 V 1 
mA 

V0 = -7 V -0.8 

1 1H High-level input current Vi = 2.4 V 20 IA 

1 1L Low-level input current Vi = 0.4 V -400 IA 

10S Short-circuit output current 

V0 = -7 V -250 

mA 
Vo = 0 - 150 

Vo = VCC 250 

Vo = 12 V 250 

ICC Supply current (total package) No load 
Outputs enabled 42 55 

mA 
Outputs disabled 26 35 

t The power-off measurement in EIA Standard RS-422-A applies to disabled outpu s only and is not applied to combined inputs and outputs 
t All typical values are at VCC = 5 V and TA = 25°C. 

A I V001 and AI Voc 1 are the changes in magnitude of V0D and VOC respectively, that occur when the input is changed from a high 
level to a low level. 

NOTES: 4. See EIA Standard RS-485 Figure 3.5, Test Termination Measurement 2. 
5. This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. The RS-422-A limit does not apply 

for a combined driver and receiver terminal. 

driver switching characteristics, VCC = 5 V, TA = 25°C 

PARA '.1FTI- .1 I Es I .  CONDITIONS MIN 	TYP MAX UNIT 

tDD Differential-,,..., ,,alay time 
RL = 54 0, See Figure 3 

15 22 ns 

tTD Differential-output transition time 20 30 ns 

tpzH Output enable time to high level RL = 110 0, See Figure 4 85 120 ns 

tPZL Output enable time to low level RL = 110 ft See Figure 5 40 60 ns 

tpHZ Output disable time from high level RL = 110 0, See Figure 4 150 250 ns 

tpLz Output disable time from low level RL = 110 ft See Figure 5 20 30 ns 
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SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 

SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER RS -422 -A RS -485 

Vo Voa , Vob Voa , Vob 

IVOD11 v. v. 

Iv0D21 Vt  IRL = loo 01 Vt (RI_ = 54 0) 

IVOD3I 
Vt (Test Termination 

Measurement 2) 

A IVODI I MI 	— 	IViti I I1\4 — 	IVY I 

VOC Nos! Nos' 

AIVOCI 1 Vos — Vos I I Vos — Vos I 

IOS 1 1 Sal• 	I 1 SOI 

1 0 1 1 Xal , 	lixtil lia , 	lib 

RECEIVER SECTION 

receiver electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VTH Differential-input high-threshold voltage Vo = 2.7 V, 10 = —0.4 mA 0.2 V 

VTL Differential-input low-threshold voltage Vo = 0.5 V, lo = 8 mA —0.2* V 

Vhys  Hysteresis 5 50 mV 

VII( Enable-input clamp voltage II = —18 mA —1.5 V 

VON High-level output voltage 
VID = —200 mV, 

See Figure 2 

loH = —4001A, 
2.7 V 

VOL Low-level output voltage 
VID = —200 mV, 

See Figure 2 

loL = 8 mA, 
0.45 V 

102 High-impedance-state output current Vo = 0.4 V to 2.4 V ±20 IA 

II Line input current 
Other input = 0 V, 

See Note 6 

Vi = 12 V 

V1 = —7 V 

1 

—0.8 
mA 

IIH High-level enable-input current VIH = 2.7 V 20 pA 

IIL Low-level enable-input current VIL = 0.4 V —100 pA 

r i  Input resistance 12 k0 

105 Short-circuit output current —15 —85 mA 

ICC Supply current (total package) No load 
Outputs enabled 42 55 

mA 
Outputs disabled 26 35 

I All typical values are at VCC = 5 V, TA = 25°C. 
*The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-

mode input voltage and threshold voltage levels only. 

5 Hysteresis is the difference between the positive-going input threshold voltage, VT +, and the negative-going input threshold voltage, 

VT _. See Figure 4. 
NOTE 6: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions. 

receiver switching characteristics, VCC = 5 V, TA = 25 °C 

PARAMETER I F.T CONDITIONS MIN 	TYP MAX UNIT 

tpLH Propagation delay time, low-to-high-level output VID — ..., to 3 V, 

CL = 15 pF, See Figure 6 

21 35 ns 

tpHL Propagation delay time, high-to-low-level output 23 35 ns 

tpZH Output enable time to high level 
CL = 15 pF, See Figure 7 

10 20 ns 

1PZL Output enable time to low level 12 20 ns 

tPHZ Output disable time from high level 
CL = 15 pF, See Figure 7 

20 35 ns 

tpLz Output disable time from low level 17 25 ns 
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CL= 50 pF 

(See Note BI GENERATOR 

(See Note A) 
50 f2 

51 

0 V or 3V 

OUTPUT 

, PZL —4-101 

2.3 V OUTPUT 

TEST CIRCUIT VOLTAGE WAVEFORMS 

GENERATOR 

ISee Note Al 

3 V or 0 V 

50 02 

CL= 50  PF 

(See Note 01 

Si 

5 V 

RL= 1100 1 INPUT 	1.5 V 	 1.5 V 

0 V 

14--101-  tPLZ  

 ir
5V 

 0.5 V 

—+ VOL 

3V 

SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 1. DRIVER Vol) AND VOC 
FIGURE 2. RECEIVER VOH AND VOL 

         

I CL = 50 pF 

RL = 	(See Note B) 

  

jiINPUT 	1.5 V 

I 
I 

tDD --1441 

  

3V 

           

1.5 V 

I 0 V 

tDD 

"- 2.5 V 
90% 

50% 

10% 	 -2 5 V 

4  /4— 1 TD 

           

           

           

GENERATOR 

(See Note Al 

        

54 0 I OUTPUT 

 

50 ft 

   

Dl 	 

 

           

            

          

OUTPUT 50% 

I  t -ro 	N- 

    

3V 

      

          

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 

OUTPUT   3 V 

._./ 

	

INPUT 	1.5 V 	1.5 V\ 

	 0 V 

RL - 	111-1.1—  tPZ H 	I 	0.5 V 

110 Ft 	 I 	4? 	VOH 

	

OUTPUT 	
2.3 V 

tPHZ HI* 	Voff 0 V 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 

FIGURE 5. DRIVER ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 	1 MHz, 50% duty cycle, t r 	6 ns, 

6 ns, Zou t = 50 O. 

B. CL includes probe and jig capacitance. 
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51 52 

1.5 V —C 

0V 	 

TEST CIRCUIT 

GENERATOR 

(See Note A) 

3V 3V 

— 1.5 V 

S1 to —1.5 V 
0 V S2 closed 

S3 open 

tp2L —4441 

—4. V 

VOL 

— 3 V 

INPUT INPUT --1.5 V 

S1 to 1.5 V 

0 V S2 open 

S3 closed 

OUTPUT 

tPZH —101 N- 
I 

OOH 

1.5 V 

0.V 

S1 to 1.5 V 
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S1 to —1.5 V 

S2 closed 

S3 closed 

0 V 

INPUT 	 1 5 V 

tP LZ 

0.5 V 

—1 3 V 

VOL 

OUTPUT 

S2 

1N916 OR EQUIVALENT 

TEST CIRCUIT 

OUTPUT 

J1  INPUT 	 1.5 V 

I 
I 

3V 

0 V 

3V 

OUTPUT 	 1.3 V 	 1.3 V 

VOLTAGE WAVEFORMS 

FIGURE 6. RECEIVER PROPAGATION DELAY TIMES 

OUTPUT 

CL = 15 pF 

(See Note BI 

SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

VOLTAGE WAVEFORMS 

FIGURE 7. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 

NOTES: A. The Input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t r  < 6 Es. 

If 5_ 6 ns, Z out = 50 O. 

B CL includes probe and jig capacitance. 
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VCc = 5 V 
TA = 25° C 

FIGURE 10 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

stp 
2-334 

IOH—High-Level Output Current—mA 

FIGURE 8 FIGURE 9 

DRIVER DIFFERENTIAL OUTPUT VOLTAGE 

vs 
DRIVER OUTPUT CURRENT 
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SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 

TYPICAL CHARACTERISTICS 

RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

FIGURE 11 

RECEIVER LOW-LEVEL OUTPUT VOLTAGE 
vs 

RECEIVER LOW-LEVEL OUTPUT CURRENT 

0 	5 	10 	15 	20 	25 	30 

IOL—Low Level Output Current—mA 

FIGURE 13 

RECEIVER HIGH-LEVEL OUTPUT 
vs 

FREE-AIR TEMPERATURE 

FIGURE 12 

RECEIVER LOW-LEVEL OUTPUT VOLTAGE 
VS 

FREE-AIR TEMPERATURE 

VCC 5  
VIP .= — 200 mV 
IpL = 8 mA 

0 
— 40 — 20 0 20 40 60 80 100 120 

TA—Free-Air Temperature— °C 

FIGURE 14 
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VCC 6  V 
Vcc = 4 75 V — 

4 

3 

V1D = 0 2 V 
— Load = 8 IrS2 to ground 

_TA = 25° C 
VCC = 5 25 V- 

2 

05 	1 	15 	2 
	

25 
	

3 

VI —Enable Voltage —V 

0 	 
0 

UP TO 32 

TRANSCEIVERS 

• • • 

SN65176B, SN75176B 
DIFFERENTIAL BUS TRANSCEIVERS 

TYPICAL CHARACTERISTICS 
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RECEIVER OUTPUT VOLTAGE 

vs 

ENABLE VOLTAGE 

RECEIVER OUTPUT VOLTAGE 

vs 

ENABLE VOLTAGE 

cn 
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3  

2 

VCC 	5 25  V YID = 
Load 

I 
—0 2 V 

= 1 kn 

25° C 

= 5 V 

I 

to vcc.  
TA = 

YCc 
Vcc = 4.75 V 

• 

05 	1 	15 	2 	25 
	

3 

VI—Enable Voltage—V 

FIGURE 15 
	

FIGURE 16 

TYPICAL APPLICATION 
SN65176B, 	 SN651766 
SN75176B 
	

SN75176B 

FIGURE 17 TYPICAL APPLICATION CIRCUIT 

NOTE The line should be terminated at both ends in its characteristic impedance Stub lengths off the main line should be kept as short 
as possible 
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 

D3042 AUGUST I 087—RFVISF D MAY 1000 

• Meets EIA Standards RS-422A and RS-485, 

CCITT Recommendations V.11 and X.27, 
and ISO 8482:1987(E) 

• Designed and Tested for Data Rates up to 

35 MBaud 

• SN65ALS176 Operating Temperature— 40°C 

to 85°C 

• Three Skew Limits Available: 

'ALS176 ... 10 ns 

'ALS176A ... 7.5 ns 
'ALS176B ... 5 ns 

• Designed for Multipoint Transmission on 

Long Bus Lines in Noisy Environments 

• Low Supply Current Requirements 

30 mA Max 

• Wide Positive and Negative Input/Output 

Bus Voltage Ranges 

• Thermal Shutdown Protection 

• Driver Positive and Negative Current 
Limiting 

• Receiver Input Hysteresis 

• Glitch-Free Power-Up and Power-Down 

Protection 

• Receiver Open-Circuit Fail-Safe Design 

description 

The SN65ALS176 and SN75ALS176 series 
Differential Bus Transceivers are monolithic 
integrated circuits designed for bidirectional data 
communication on multipoint bus transmission 
lines. They are designed for balanced trans-
mission lines and meet EIA Standards RS-422-A 
and RS-485, CCITT recommendations V.11 and 
X.27, and ISO 8482:1987(E). 

D OR P PACKAGE 
(TOP VIEW) 

VCC 
B 

A 

GND 

FUNCTION TABLE (DRIVER) 

INPUT ENABLE OUTPUTS 
D DE A 	B 

H H H 	L 
L H L 	H 

X L Z 	Z 

FUNCTION TABLE (RECEIVER) 

DIFFERENTIAL INPUTS 
A—B 

ENABLE 

RE 

OUTPUT 

R 
VID k 0.2 V 

—0.2V<Vo< 0.2 V 
VD s— 0.2 V 

X 

L 

L 
L 

H 

1-1 

? 
L 

Z 

H = high level, L = low level, ? = indeterminate, 
X = irrelevant, Z = high impedance (off) 

AVAILABLE OPTIONS 

TA 

tpmax — tpmln PACKAGE 

* 
tsk(1) 

SMALL OUTLINE 
(D) T 

PLASTIC DIP 

(P) 

0°C 

to 

70°C 

10 

7.5 

5 

SN75ALS176D 

SN75ALS176AD 

SN75ALS176BD 

SN75ALS176P 

SN75ALS176AP 

SN75ALS176BP 

—40°C 

to 

85°C 

10 SN65ALS176D SN65ALS176P 

T The D package is available taped and reeled. Add the suffix Ft to 
the device type, (e.g., SN75ALS176DR). 

*isk(1) is the greater of 1) the difference between the maximum and 
minimum specified values of tpLH of (tDDH), and 2) the difference 
between the maximum and minimum specified values of tPHL (or 
tDDL). This is the maximum range that the driver or receiver delay 
time will vary over temperature, VcD, and device-to-device. 

R 
IRE 

DE 

D 

The SN65ALS176 and SN75ALS176 series combine a 3-state differential line driver and a differential input line 
receiver both of which operate from a single 5-V power supply. The driver and receiver have active-high and 
active-low enables, respectively, which can be externally connected together to function as a direction control. 
The driver differential outputs and the receiver differential inputs are connected internally to form a differential 
input/output (I/O bus port that is designed to offer minimum loading to the bus whenever the driver is disabled 
or Vcc = 0. This port features wide positive and negative common-mode voltage ranges making the device 
suitable for party-line applications. 

The SN65ALS176 is characterized for operation from — 40°C to 85°C and the SN75ALS176 series is 
characterized for operation from 0°C to 70°C. 
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TYPICAL OF A AND B I/O PORTS 

VCC 	 • 

180 kS2 
NOM 
CONNECTED 

1 ON A PORT 

I 
I 	—A ORB 

I 	18 1(0 

NOM 

I 180 MI 

NOM 

CONNECTED 

ON B PORT  

Driver Input: R eq  = 3 kit NOM 

Enable Inputs: R eq  = 8 kit NOM 

INPUT 

EQUIVALENT OF EACH INPUT 

VCC 

TYPICAL OF RECEIVER OUTPUT 

VCC 
85 El 

NOM 

OUTPUT 

3 kit 

NOM 

NOM 

1.1 MI 

SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 

logic symbolt logic diagram (positive logic) 

   

BUS 

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC 
Publication 617-12. 

schematics of inputs and outputs 
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1) 	  7V 
Voltage at any bus terminal 	  — 10 V to 15 V 
Enable input voltage 	  5.5 V 
Continuous total power dissipation 	  
Operating free-air temperature range, TA: SN65ALS176 	 

SN75ALS176 Series 
Storage temperature range 	  
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 	  

NOTE 1: All voltage values, except differential I/O bus voltage, are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE 
	TA s 25°C 
	

DERATING FACTOR 
	

TA = 70°C 
	

TA = 85°C 

POWER RATING 
	

ABOVE TA = 25°C 
	

POWER RATING 
	

POWER RATING 

725 mW 
	

5.8 mW/°C 	 464 mW 
	

377 mW 

P 
	

1000 mW 
	

8.0 mW/°C 
	

640 mW 
	

520 mW 

recommended operating conditions 

MIN TYP MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

Voltage at any bus terminal (separately or common mode), V1 or Vic 
12 

V 
—7 

High-level input voltage, VIII D, DE, and RE 2 V 

Low-level input voltage, VII_ ID, DE, and RE 0.8 V 

Differential input voltage, VID (see Note 2) s12 V 

High-level output current, 10H 
Driver — 60 mA 

Receiver — 400 RA 

Low-level output current, 10L 
Driver 60 

mA 
Receiver 8 

Operating free-air temperature,  T 
SN65ALS176 —40 85 

°C 
iALS176 0 70 

NOTE 2: Differential-input/output bus voltage is measured at the nonk.voling terminal A with respect to the inverting terminal B. 

See Dissipation Rating Table 
— 40°C to 85°C 

  0°C to 70°C 
— 65°C to 150°C 

260°C 

TEXAS 
INS1RUMENTS 
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS1768 
DIFFERENTIAL BUS TRANSCEIVERS 

DRIVER SECTION 

driver electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature range (unless otherwise noted) 

PAR.;M:IER TEST CON DITIONst '.''.. TYP* MAX UNIT 

VIK Input clamp —...,.ge II = — 18 mA — 1.5 V 

V0 Output voltage 1 0 = 0  0 6 V 

I VOD1 I Differential output voltage 10 = 0  1.5 6 V 

1V0D21 Differential output voltage 
RL= 100 0, 	See Figure 1 1 /2  VOD1  

2 V 

RL = 54 0, 	 See Figure 1 1.5 2.5 5 V 

VOD3 Differential output voltage Vtest = — 7 V to 12 V, 	See Figure 2 1.5 5 V 

A 1 VOD I 
Change in magnitude of differential 
outputvoltage § 

RL = 54 0 or 100 0, See Figure 1 

± 0.2 V 

VOC Common-mode output voltage 
3 

—  1  V 

A 1 VOC I 
Change in magnitude of 
common-mode output voltage§ 

t 0.2 V 

1 0 Output current 
Output disabled, 

See Note 3 

Vo = 12 V 1 
mA 

Vo = — 7 V — 0.8 

1 1H High-level input current V1 = 2.4 V 20 pA 

IIL Low-level inputcurrent V1 = 0.4 V — 400 IAA 

IOS Short-circuit output current ¶ 

Vo = — 6 V SN65ALS176 
—250 

 

mA 

Vo =— 7 V SN75ALS176 

Vo = 0 All — 150 

VO = VCC All 

250 Vo= 8 V SN65ALS176 

Vo = 12 V SN75ALS176 

ICC Supply current No load 
Outputs enabled 23 30 

mA 
Outputs disabled 19 26 

t The power-off measurement in EIA Standard RS-422-A applies to disabled outputs only and is not applied to combined inputs and outputs. 
t All typical values are at VCC = 5 V and TA = 25°C. 
§ A I V00  I and A I VOC  I are the changes in magnitude of Vol) and VOC respectively, that occur when the input is changed from a high level to 

a low level, 
1lDuration of the short circuit should not exceed one second. 
NOTE 3: This applies for both power on and off; refer to EIA standard RS-485 for exact conditions. The RS-422-A limit does not apply for a 

combined driver and receiver terminal. 

TEXAS 
INS1 H I !MEN'S 

Ito 
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 

driver switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 

SN65ALS176 

PARAMETER TEST CONDITIONS MIN 	TYPt MAX UNIT 

tDD Differential output delay time 

RL = 54 0, CL = 50 pF, See Figure 3 

15 ns 

ts k(p) Pulse skew (I  tDDL — i -DDH I) 0 2 ns 

tTD Differential output transition time 8 ns 

tpzH Output enable time to high level RL -. 110 0, CL = 50 pF, See Figure 4 80 ns 

tpZL Output enable time to low level RL = 110 0, CL = 50 pF, See Figure 5 30 ns 

tpHz Output disable time from high level RL = 1100, CL = 50 pF, See Figure 4 50 ns 

tpLz Output disable time from low level RL = 1100, CL = 50 pF, See Figure 5 30 ns 

SN75ALS176, SN75ALS176A, SN75ALS176B 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

'ALS176 3 8 13 

tDD Differential output delay time 'ALS176A 4 7 11.5 ns 

'ALS176B RL = 54 0, CL = 50 pF, See Figure 3 5 8 10 

tsk(p) Pulse skew (I tDDL — tDDH I ) 0 2 ns 

tTD Differential output transition time 8 ns 

tpZH Output enable time to high level RL = 110 0, CL = 50 pF, See Figure 4 23 50 ns 

tPZL Output enable time to low level RL = 1100, CL = 50 pF, See Figure 5 14 20 ns 

tpHz Output disable time from high level RL = 110 0, CL = 50 pF, See Figure 4 20 35 ns 

tpLz Output disable time from low level RL = 110 0, CL -. 50 pF, See Figure 5 8 17 ns 
t All typical values are at VCC = 5 V, TA = 25°C. 

SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER RS-422-A RS-485 

Vo Vow Vob Voa,  Vob 

I VOD1 1 Vo  Vo  

I V0D2 I Vt (RL = 100 0) Vt (RL .., 54 0) 

I VOD3 I 
V( (Test Termination 

Measurement 2) 

A I VoD I I IV, 	I — I Vtl I I IVt 	I — I Vtl I 

VOC I Vos I 1Vos I 

5  I VOC I I Vos — Vos I I Vos — Vos I 

1 05 I Ise li I lsb I 

1 0 I lxa li I Ixb I lie. lib 

TEXAS 
iNSTHI'MENTS 
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SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 

RECEIVER SECTION 

receiver electrical characteristics over recommended ranges of common-mode input voltage, 
supply voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT 

VTH Differential-input high-threshold voltage Vo = 2.7 V, 	10 = - 0.4 mA 0,2 V 

VTL Differential-input low-threshold voltage Vo = 0.5 V, 	10 = 8 mA - 0.2t V 

Vhys Hysteresis§ 60 mV 

VIK Enable-input clamp voltage II.- 18 mA -1.5 V 

VOH High-level output voltage 
VID = - 200 mV, 	I .0H = - 400 p.A, 

See Figure 6 
2.7 V 

VOL Low-level output voltage 
VID .- 200 mV, 	IOL = 8 mA . 
See Figure 6 

0.45 V 

10Z High-impedance-state output current Vo = 0.4 V to 2.4 V x20 IA 

li Line input current 
Other input = 0 V, 

See Note 4 

V1 = 12 V 1 
mA 

Vi = 7 V - 0.8 

IIH High-level enable-input current VII-Hr. 2 . 7  V 20 pA 

ilL Low-level enable-input current VII_ = 0.4 V -100 pA 

ri Input resistance 12 20 1(52 

IOS Short-circuit output current VD = 200 mV, 	V0 = 0 -15 - 85 mA 

ICC Supply current No load 
Outputs enabled 23 30 

mA 
Outputs disabled 19 26 

t All typical values are at Vcc = 5 V, TA = 25°C. 
t The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode 

input voltage and threshold voltage levels only. 
§ Hysteresis is the difference between the positive-going input threshold voltage, VT + , and the negative-going input threshold voltage, VT_. See 

Figure 4. 
NOTE 4: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions. 

receiver switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 

SN65ALS176 

PAR/ '.' 	• ER TEST COI'. 	i . 	NS M". 	TYPt MAX i. ::. i 

_to Propagation tii,ii. 
VID - -1.5 V to 1.5 V, CL = 15 pF, See Figure 7 

25 ii.  

tsk(p) Pulse skew (I tpHL - tPLH I) 0 2 ns 

IPZH Output enable time to high level 

CL = 15 pF, 	See Figure 8 

11 18 ns 

tpa Output enable time to low level 11 18 ns 

tpHz Output disable time from high level 50 ns 

tpLZ Output disable time from low level 30 ns 

SN75ALS176, SN75ALS176A, SN75ALS176B 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

tpd Propagation time 

'ALS176 

VIE) - - 1.5 V to 1.5 V, CL = 15 pF, See Figure 7 

9 14 19 

ns 'ALS176A 10.5 14 18 

'ALS17613 11.5 13 16.5 

tsk(p) Pulse skew (1 tPHL - IPLH I) 0 2 ns 

tpzH Output enable time to high level 

CL = 15 pF, 	See Figure 8 

7 14 ns 

tPZL Output enable time to low level 20 35 ns 

tpHz Output disable time from high level 20 35 ns 

tpLz Output disable time from low level 8 17 ns 

t All typical values are at VCC = 5 V, TA = 25°C. 
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..jINPUT 	1.5 V 	 1 5 V  

3V 

0 V 

SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 1. DRIVER VOD AND V00 

375 11 

375 S1 

FIGURE 2. DRIVER VOD3 

         

         

GENERATOR 	
50 0 

(See Note A) 

  

CL = 50 pF 

R L 	(See Note B) 

D7 

	54 Si 	 OUTPUT 

  

  

  

  

  

  

      

3V 

    

    

    

TEST CIRCUIT 

tDDL 
tDDH 	 r• 	)See Note CI 

(See Note CI 2.5 V 
90% 

	

OUTPUT 50% 	 50°' 

10% 	 - -2 5 V 

	

tTD -P 	 -II NI- 	-II 14- ETD 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, S0% duty cycle, t r  s 6 ns, tf s 6 ns, 
Zo  50 O. 

B. CL includes probe and jig capacitance. 

C. tDD = tDDH or tDDL 

FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 

TEXAS 
INS1111 IMENTS 
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PARAMETER MEASUREMENT INFORMATION 

_I INPUT 	1.5 V 

3V 

1.5 V\ 

	0 V 
0.5 V 

VOH 

OUTPUT 

1k 
	

tpzH 

110 0 
GENERATOR 

(See Note Al 
OUTPUT 	

2.3 V 

tOHZ 	 Voff , e V 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

5V 

RL = 110 0 

OUTPUT S1 

3 V or 0V 

CL = 50 pF 

(See Note BI 
GENERATOR 

(See Note Al 
500  

TEST CIRCUIT 

OUTPUT \IV 3 V 	 0 5 V 

VOL 

5V 

VON 

—1 0H 

= 

SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 

3V 

INPUT 	1.5 V 

	 \ 	  

1 I 1 

5 V 

1 	 i 	  0 V 

1PzL —14-14  

	

I 	I 
I 494-  tPLZ 

VOLTAGE WAVEFORMS 

FIGURE 5. DRIVER ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, t r  s 6 ns, tf s 6 ns, 
Zo  = 50 0. 

B. CL includes probe and jig capacitance. 

FIGURE 6. RECEIVER VOH AND VOL 

TEXAS 
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0 V 1 

tP2H --1•1 14—  
1 

V01-1 

1.5 V 

0.V 

S2 

1N916 OR EQUIVALENT 

GENERATOR 

(See Note A) 

TEST CIRCUIT 

INPUT 	/ 1.5 V 

1 

tPI-12 ----14--1•1 

4 	I
I 

OUTPUT 0.5 V \,....._ 

-f — 
UTPUT  

3V 3V 

INPUT 

0V 

/ 5 V 

tPLZ —14-101 

0.5 V OUTPUT 

S1 to —1.5 V 

S2 closed 

S3 closed 

- 1 3 V 

VOL 

S1 to 1.5 V 

S2 closed 

S3 closed 

VOH 

1 3 V 

	3V 
S1 to 1.5 V 

— — —1 5 V S2 open 

53 closed 

3V 

— —1.5 V 

S1 to —1.5 V 
0 V S2 closed 

S3 open 

tPZL -1.11-41 

- 4.5 V 

1.5 V 

VOL 

OUTPUT 

0 V 

INPUT INPUT 	/ 

OUTPUT 

SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

OUTPUT INPUT 	.5 V INPUT 	1 

3V 

1.5 V 
GENERATOR 

(See Note Al 
51 0 

CL = 15 pF 

0 V 

tPHL 
1.5 V 

(See Note B) tPLH —4-101 ISee Note Cl 
(See Note Cl 	j VOH 

0 V 
= 	 OUTPUT 	 1.3 V 1 3 V 

VOL 

TEST CIRCUIT 	 VOLTAGE WAVEFORMS 

FIGURE 7. RECEIVER PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 

FIGURE 8. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, tr s 6 ns, tf s 6 ns, 

Zo  = 50 0. 
B. CL includes probe and jig capacitance. 
C. to = tPLH or tpHL 

TEXAS 
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I 	I 
VCC 5  V 
TA = 25° C 

SN65ALS176, SN75ALS176, SN75ALS176A, SN75ALS176B 
DIFFERENTIAL BUS TRANSCEIVERS 

TYPICAL CHARACTERISTICS 

DRIVER HIGH-LEVEL OUTPUT VOLTAGE 	 DRIVER LOW-LEVEL OUTPUT VOLTAGE 

vs 	 vs 
DRIVER HIGH-LEVEL OUTPUT CURRENT 	 DRIVER LOW-LEVEL OUTPUT CURRENT 

5 

          

5 

4.5 

4 

3.5 

3 

2.5 
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1.5 

1 

0.5 

        

                  

• 4.5 
a) 

4 W 

> 3.5 

      

VCC = 5 V 

TA = 25° C 
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TA = 25° C 
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1.5 

I 	1 

0 • 0.5 

                 

                 

                 

                 

                 

                 

                    

                    

                    

                    

20 	40 	60 	80 	100 120 

Low-Level Output Current— mA 

FIGURE 9 
	

FIGURE 10 

DRIVER DIFFERENTIAL OUTPUT VOLTAGE 

vs 

DRIVER OUTPUT CURRENT 

0 10 20 30 40 50 60 70 80 90 100 

IO — Output Current—mA 

FIGURE 11 

o
o —20 —40 —60 —80 —100 —120 

IOH—High-Level Output Current —mA 

0 
0 

I 	3.5 
rn 
0 

R. 2.5 

0 
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1 

O

• 

0.5 
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—10 —20 —30 

I 	T 
VID = 0.2 V 
TA = 25° C 

5 

VCC= 4.75 V 

4 
:19 

a 3 
0 
O 

2 

Cn 

1 

0 

—40 —50 
0 	 

0 
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TYPICAL CHARACTERISTICS 
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APPLICATION INFORMATION 

FIGURE 18. TYPICAL APPLICATION CIRCUIT 

NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short as 
possible. 
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SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

D3043, AUGUST 1987 - REVISED DECEMBER 1989 

• Meets EIA Standards RS-422-A and RS-485 
and CCITT Recommendations V.11 and X.27 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Designed for 25-MBaud Operation in Both 
Serial and Parallel Applications 

• Low Skew between Devices ... 6 ns Max 

• Low Supply Current Requirements 
30 mA Max 

• Individual Driver and Receiver I/O pins with 
Dual VCC and Dual GND 

• Wide Positive and Negative Input/Output 
Bus Voltage Ranges 

• Driver Output Capacity ... ±60 mA 

• Thermal Shutdown Protection 

• Driver Positive and Negative Current 
Limiting 

• Receiver Input Impedances ... 12 ki.2 Min 

• Receiver Input Sensitivity ... ±200 mV 
Max 

• Receiver Input Hysteresis ... 60 mV Typ 

• Operates from a Single 5-V Supply 

• Glitch-Free Power-Up and Power-Down 
Protection 

description 

The SN65ALS180 and SN75ALS180 Differential 
Driver and Receiver Pairs are monolithic 
integrated circuits designed for bidirectional data 
communication on multipoint bus transmission 
lines. They are designed for balanced 
transmission lines and meet EIA Standards 
RS-422-A and RS-485 and CCITT 
recommendations V.11 and X.27. 

The SN65ALS180 and SN75ALS180 combine a 
3-state differential line driver and a differential 
input line receiver both of which operate from a 
single 5-V power supply. The driver and receiver 
have active-high and active-low enables, 
respectively, which can be externally connected 
together to function as a direction control. The 
driver differential outputs and the receiver 
differential inputs are connected to separate pins 
for greater flexibility and are designed to offer 

D OR N PACKAGE 

(TOP VIEW) 

VCC 

VCC 
A 

B 
z 

NC 

NC—No internal connection 

FUNCTION TABLE (DRIVER) 

INPUT ENABLE OUTPUTS 

D DE Y 	Z 

H H H 	L 

L H L 	H 

X L Z 	Z 

FUNCTION TABLE (RECEIVER) 

DIFFERENTIAL INPUTS 

A — B 

ENABLE 

RE 
OUTPUT 

R 

VD 	0.2 V 

—0.2 V < VID < 0.2 V 

VID < —0.2 V 

X 

,
J
 N

 

H = high level, L = low level, ? = indeterminate, 
X = irrelevant, Z = high impedance (off) 

logic symbolt 

DE 

RE 

R 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

logic diagram (positive logic) 

NC 

R 
RE 

DE 

GND 

GND 

14 

13 

12 

11 

10 
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8 

1 4. 1 . 0 flON ' A A •numents contain information 
• n• • is of 011 •on date. Products conform to 

terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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VCC 

OUTPUT 

TYPICAL OF RECEIVER OUTPUT 

85 R 
VCC 

NOM 

OUTPUT 

DRIVER OUTPUT 

SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

minimum loading to the bus when the driver is disabled or VCC = 0. These ports feature wide positive and 
negative common-mode voltage ranges making the device suitable for party-line applications. 

The SN65ALS180 is characterized for operation from —40°C to 85°C and the SN75ALS180 is characterized 
for operation from 0°C to 70°C. 

schematics of inputs and outputs 

EQUIVALENT 

VCC — 

INPUT 

Driver and 
Reg  .. 12 

Receiver Enable 
R eg  — 30 

OF 

Driver Enable 
kfl NOM 

Input: 
k0 NOM 

EACH INPUT 

— ----

R eg 

RECEIVER A INPUT 

VCC 

180 0 
NOM 

18 k4 

180 k4  

3 kit 
NOM 

1.1 kit 
NOM 

NPUT  

RECEIVER 

INPUT 

NOM 

8 k  
OM  

VCC 

k4 
NOM 

8 INPUT 

____ 

3 kit 
NOM 

1.1 	kft 
NOM 

Inputs: 
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SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 
	

7V 
Voltage at any bus terminal 	  —10 V to 15 V 
Enable input voltage 	  5.5 V 
Continuous total power dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range, TA: SN65ALS180 	  —40°C to 85°C 

SN75ALS180 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 	  260°C 

NOTE 1: All voltage values, except differential I/O bus voltage, are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE 
TA s 25°C 

POWER RATING 
DEBATING FACTOR 
ABOVE TA = 25°C 

TA = 70°C 
POWER RATING 

TA = 85°C 
POWER RATING 

D 950 mW 7.6 mW/°C 608 mW 494 mW 

N 1150 mW 9 2 mW/° C 736 mW 598 mW 

recommended operating conditions 

MIN 	TYP 	MAX UNIT 

Supply voltage, VCC 4.75 	5 	5.25 • V 

Voltage at any bus terminal (separately or common mode), V1 or Vic 
1 2 

—7 
V 

High-level input voltage, VIH D, DE, and RE 2 V 

Low-level input voltage, VIL D, DE, and RE 0.8 V 

Differential input voltage, VID (see Note 2) ±12 V 

High-level output current, 10H 
Driver —60 mA 

Receiver —400 IAA 

Low-level output current, 10L 
Niver 

mA  
60 

elver 8 

Operating free-air temperature, TA 
SN65ALS180 —40 	 85 

°C 
SN75ALS180 0 	 70 

NOTE 2: Differential-input/output bus voltage is measured at the noninverting erminal NY with respect to the inverting terminal B/Z• 

TEXAS 4 
INSTRUMENTS 
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SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

DRIVER SECTION 

driver electrical characteristics over recommended ranges of supply voltage and operating free-
air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS* MIN TYP* MAX UNIT 
VIK Input clamp voltage II = —18 mA —1.5 V 
V0 Output voltage lo = 0 0 6 V 

I VOD1 I Differential output voltage lo = 0 1.5 6 V 

I VOD2 I Differential output voltage 
RL = 1000, 	See Figure 1 1 /2  VOD1 

2 V 
AL = 54 0, 	See Figure 1 1.5 2.5 5 V 

V003 Differential output voltage Vtest = — 7 V to 12 V, 	See Figure 2 1.5 5 V 

AIVODI 
Change in magnitude of 
differential output voltage§ 

RL = 54 0 or 100 a 	See Figure 1 

±0.2 V 

VOC Common-mode output voltage 
+3 

—1 
V 

I VOC I Change in magnitude of 
common-mode output voltage§ 

±0.2 V 

1 0 Output current 
Output disabled, 

See Note 3 

V0 = 12 V 1 
mA 

VO = —7 V —0.8 
IN High-level Input current VI = 2.4 V 20 pA 

IIL 	• Low-level Input current VI = 0.4 V —400 pA 

IOS Short-circuit output currents 

Vo = —7 V SN75ALS180 

SN65ALS180 
 —250 

rnA 

Vo = —6 V 

V0 = 0 All —150 
Vo --- Voo All 

250 Vo = 8 V SN65ALS180 

Vo = 12 V SN75ALS180 

ICC Supply current No load 
Outputs enabled 23 30 

mA 
Outputs disabled 19 26 

t The power-off measurement in EIA Standard RS-422-A applies to disabled outputs only and is not applied to combined inputs and outputs 

VOD I and A I Vo  I are the changes in magnitude of VOD and Voo respectively, that occur when the input is changed from a high level 
to a low level. 

Duration of the short circuit should not exceed one second. 

NOTE 3: This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. The RS-422-A limit does not apply for a 
combined driver and receiver terminal. 

driver switching characteristics over recommended ranges of supply voltage and operating free-
air temperature 

PARAMETER TEST CONDITIONS MIN WO MAX UNIT 
tDD 	Differential-output, delay . time 

RL = 5412, 
See Figure 3 

CL = 50 pF, 
3 8 13 ns 

Skew ( I tDDH—tDDL I) 1 6 ns 
t-rD 	Differential output transition time 3 8 13 ns 

tpzH 	Output enable time to high level RL = 110 0, See Figure 4 23 50 ns 
tpZL 	Output enable time to low level RL = 110 0, See Figure 5 19 24 ns 

tpHz Output disable time from high level RL = 110 0, See Figure 4 8 13 ns 
tpLz 	Output disable time from low level RL = 11012, See Figure 5 8 13 ns 

*All,typical values are at VCC = 5 V and TA = 25°C. 

TEXAS 
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SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER RS-422-A RS-485 

VO Voa,  Vob Vow Vob 
I VOD1 I Vo  Vo  

1 VOD2 I Vt (RI_ = 100 0) Vt  (RI_ = 54 0) 

I V003 I 
Vt (Test Termination 

Measurement 2) 

Vtest Vtst 

AIVODI IlVtl - 1Vt1l IlVt1 - 1Vt11 
VOC 1Vos1 I Vos I 

A I VOC 1 I Vos — Vos I 1 Vas — Vos I 
los I Ise I. I Isb I 

10 1 Ixa 1 ,  I Ixb I list. 	lib 

RECEIVER SECTION 

receiver electrical characteristics over recommended ranges of common-mode input voltage, 
supply voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VTH Differential-input high-threshold voltage VO = 2.7 V, 	10 = —0.4 mA 0.2 V 

VTL Differential-input low-threshold voltage Vo = 0.5 V, 	lo = 8 mA —0.2* V 

Vhys Hysteresis§ 60 mV 

VIK Enable-input clamp voltage II = —18 mA —1.5 V 

VOH High-level output voltage VID = 200 mV, 	
10H = —400 puk, 

See Figure 6 
2.7 V 

VOL Low-level output voltage VID = —200 mV, 
See Figure 6 	IOL = 8  mA ,  0.45 V 

10Z High-impedance-state output current Vo = 0.4 V to 2.4 V ±20 MA 

II Line input current 
Other input = 0 V, 

See Note 4 
V1 -- 12 V 1 

mA 
Vi = —7 V —0.8 

IIH High-level enable-input current VIH = 2.7 V 20 IA 

IlL Low-level enable-input current VI = 0.4 V —100 
ri Input resistance 12 MI 

IOS Short-circuit output current VID = 200 mV, 	Vo = 0 —15 —85 mA 

ICC Supply current No load 
Outputs enabled 23 30 

mA 
Outputs disabled 19 26 

All typical values are at VCC = 5 V, TA = 25°C. 
The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode 
input voltage and threshold voltage levels only. 

§ Hysteresis is the difference between the positive-going input threshold voltage, VT+, and the negative-going input threshold voltage, VT._. 
See Figure 4. 

NOTE 4: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions. 
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SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

receiver switching characteristics over recommended ranges of supply voltage and operating 
free -air temperature 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 
tpLH Propagation delay time, low-to-high-level output 

YID = -1.5 V to 1.5 V, 
CL - 15 pF 

See Figure 7, 
9 14 19 ns 

tpHL Pmnagation delay time, high-to-low-level output 9 14 19 ns 

- I I IPLH - tPHL I ) 2 6 ns 
tpzH --"I enable time to high level 

CL - 15 pF, See Figure 8 

7 14 ns 
tpzL Output enable time to low level 7 14 ns 
tpHz Output disable time from high level 20 35 ns 
tpLz Output disable time from low level 8 17 ns 

All typical values are at VCC = 5 V, TA = 25°C. 

PARAMETER MEASUREMENT INFORMATION 

voc 

FIGURE 1. DRIVER Vol) AND VOC 

375 

3V 

375 

FIGURE 2. DRIVER VOD3 

fl 

V 

3V 

\1 5 V 

0 V 
R4L 5  (See Note 81  

OUTPUT 

INPUT 	1.5 

GENERATOR 

(See Note Al 

I 

tO 0 H —14-91 
I 
I 

I 
I 

14-01—  tDDL 
I 

2.5 
50 Si 

1 

 : 

kl- 

V 
0% 	

1  

150 

10 	1  
I 	–2.5 V 

% 

4 6-  tro 

OUTPUT 	50% 

, TD API 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, t r  s 6 ns, tf 6 ns, 

Zout = 5012. 
B. CL includes probe and jig capacitance. 
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GENERATOR 

(See Note A) 

5V 

RL = 110 0 

OUTPUT 

CL= 50 pF 

(See Note 

SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

PARAMETER MEASUREMENT INFORMATION 

OUTPUT 

	

INPUT j1.5 V 	1.5 V\ 

I 	 I 	0 V 

RL = 	 14-0 	 I — tPZH 	
0.5 V 

110 Si 	 1 	 1 	" VOH 

OUTPUT  
2.3 V  

I 	' .fl.  

tPH2 — 4-111

I  

Vpff . 0 V 

3 V 

TEST CIRCUIT 	 VOLTAGE WAVEFORMS 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 

INPUT 	1.5 V 	 1.5V 1 

	

I 	  

	

I 	 0V 

1 1,2 L —4-0 I 
I 	1I4__•4_ 

tpLZ 

	

1 	5 V 

\2.3 V 	
l_t...- 

_i--05V 

-4, VOL 

TEST CIRCUIT 	 VOLTAGE WAVEFORMS 

FIGURE 5. DRIVER ENABLE AND DISABLE TIMES 

	

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 	1 MHz, 50% duty cycle, t r 	6 ns, 

tf 	6 ns, Zout = 50 0. 

B. CL includes probe and jig capacitance. 
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SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

PARAMETER MEASUREMENT INFORMATION 

GENERATOR 	
51 11 

(See Note AI 
	

1 5 V 

   

  

OUTPUT 

15 pF 
(See Note B) 

  

  

     

 

0 V 

    

     

TEST CIRCUIT 	 VOLTAGE WAVEFORMS 

FIGURE 7. RECEIVER PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 

FIGURE 8. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, tr s 6 ns, tr s 6 ns, 

Zout = 5  n. 
B. CL includes probe and jig capacitance. 
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SN65ALS180, SN75ALS180 
DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

TYPICAL CHARACTERISTICS 
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DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

TYPICAL CHARACTERISTICS 

RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 
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FIGURE 12 
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DIFFERENTIAL DRIVER AND RECEIVER PAIRS 

TYPICAL CHARACTERISTICS 
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APPLICATION INFORMATION 
SN66ALS180 
	

SN65ALS180 

SN75ALS180 
	

SN75ALS180 

NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short as 

possible. 

FIGURE 18. TYPICAL APPLICATION CIRCUIT 
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DW OR N PACKAGE 
(TOP VIEW) 

logic diagram (positive logic) 

RA1 — 	RY1 

RA2 — 	 RY2 

RA3 	 RY3 

DY1 	 DA1 

DY2 	 DA2 

RA4 44>40,— RY4
CK 

DY3 	DA3 

RA5 	 RY5 

logic symbolt 

RA1 

RA2 

RA3 

DY1 

DY2 

RA4 

DY3 

RA5 

RY1 

RY2 

RY3 

DA1 

DA2 

RY4 

DA3 

RY5 

tThis symbol in accordance with ANSI/IEEE 

Std 91-1984 and IEC Publication 617-122. 

V00 
RY1 

RY2 

RY3 

DA1 

DA2 

RY4 

DA3 

RY5 

GND 

VDD 
RA1 

RA2 

RA3 

DY1 

DY2 

RA4 

DY3 

RA5 

V SS 

is Meets Standard EIA-232-D (Revision of 
RS-232-C) 

Single Chip With Easy Interface Between 
UART and Serial Port Connector 

Less than 8-mW Power Consumption 

• Wide Driver Supply Voltage ... 4.5 V to 
13.2 V 

• Driver Output Slew Rate Limited to 
30 V/gs Max 

• Receiver Input Hysteresis ... 800 mV Typ 

• Push-Pull Receiver Outputs 

• On-Chip Receiver 1-gs Noise Filter 

• ESD Protection Exceeds 1000 V 
Per MIL-STD-883C, Method 3015 

description 

The SN65C185 and SN75C185 are low-power 
BIMOS devices containing three independent 
drivers and five receivers that are used to 
interface data terminal equipment (DTE) with 
data circuit-terminating equipment (DCE). The 
SN65C185 and SN75C185 will typically replace 
one SN75188 and two SN75189 devices. These 
devices have been designed to conform to 
Standards ANSI/EIA-232-D,-1986, which 
supersedes RS-232-C. The three drivers and five 
receivers of the SN65C185 and SN75C185 are 
similar to those of the SN75C188 quadruple 
drivers and SN75C189A quadruple receivers, 
respectively. The drivers have a controlled output 
slew rate that is limited to a maximum of 30 V/j.ts 
and the receivers have filters that reject input 
noise pulses that are shorter than 1 µs. Both 
these features eliminate the need for external 
components. 

The SN65C185 and SN75C185 have been 
designed using low-power techniques in a 
BI-MOS technology. In most applications the 
receivers contained in these devices will interface 
to single inputs of peripheral devices such as 
ACEs, UARTs, or microprocessors. By using 
sampling, such peripheral devices are usually 
insensitive to the transition times of the input 
signals. If this is not the case, or for other uses, 
it is recommended that the SN65C185 and 
SN75C185 receiver outputs be buffered by single 
Schmitt input gates or single gates of the 
HCMOS, ALS, or 74F logic families. 

SN65C185, SN75C185 
LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 

D3325, AUGUST 1989 — REVISED JULY 1990 

I •• 	• • •IATA documen • 	• 	• •1 •• • 
• • • 	• • iblication date. .1. • : 	• • ••• 	• 

• ter the terms 	• 	• 
Production process.„ 

necessarily include testing of all parameters. 
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SN65C185, SN75C185 
LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 

description (continued) 

The SN65C185 is characterized for operation from –40°C to 85°C. The SN75C185 is characterized for 
operation from 0°C to 70°C. 

equivalent schematics of inputs and outputs 

EQUIVALENT DRIVER INPUT EQUIVALENT DRIVER OUTPUT 

i 
dik 
pa VDD 

(12 
Input 

DA –4,--41- 

■__, 
A 

, 

^...„ 
— 

LA',  

..--'' 

Internal 
1.4 V ref. 

lab 

74 

721 

160 Q 	Output 

0 	 DY 

GND  

VSS 

- - 

r 

i  

VDD GND _ 

Input 
RA 

EQUIVALENT RECEIVER INPUT 

3.4 kO 

EQUIVALENT RECEIVER OUTPUT 

VCC 

Output 

E
S

D
  

P
ro

te
ctio

n
 

E
:  

P
ro

t( 

1.5 1.5 ki2 

Cr530 

RY 

3D
 

ficti o
n
 

1  

= GND , GND 

All resistor values are nominal. 
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SN65C185, SN75C185 
LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VDD (see Note 1) 	  13.5 V 

Supply voltage, VSS 	  —13.5 V 
Supply voltage, VDD 	  7 V 

Input voltage range, Driver 	  VSS to VDD 
Receiver 	  —30 V to 30 V 

Output voltage range, Driver 	  VSS — 6 V to VDD + 6 V 
Receiver 	  —0.3 V to VDD + 0.3 V 

Continuous total dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range, TA: SN65C185 	 —40°C to 85°C 

SN75C185 	 0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 	  260°C 

NOTE 1: All voltages are with respect to the network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE 
TA < 25°C DERATING FACTOR TA = 85°C 

POWER RATING ABOVE TA = 25°C POWER RATING 

DW 1125 mW 9 0 mW 11 C 585 mW 

N 1150 mW 9.2 mW 'CT1 598 rnW 

recommended operating conditions 

MIN NOM MAX I MI . 

Supply voltage, VDD 4.5 12 13.2 . 

Supply voltage, VSS — 4.5 —12 —13.2 V 

Supply voltage, VDD 4.5 5 6 V 

Input voltage, V1 (see Note 2) 
•  Driver VSS + 2  VDD V 

Receiver — 25 25 

High-level input voltage, VIH 
Driver 

2 
V 

Low-level input voltage, VII_ 0.8 

High-level output current, 1011 
Receiver 

— 1 mA 

Low-level output current, 10L 3.2 mA 

Operating free-air temperature, TA 
 ;185 — 40 85 

°C 
:. 	,,..)185 0 70 

NOTE 2: The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet for logic 
levels only, e.g., if —10 V is a maximum, the typical value is a more negative voltage. 
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SN65C185, SN75C185 
LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 

SUPPLY CURRENTS 

PARAr.• TEST CONDITIONS MIN 	TYP t.1:.. UNIT 

by Supply current from VDD 
No load, 

All inputs at 2 V or 0.8 V 

VDD = 5 V, VSS = —5 V 115 . 
IA VDD = 12 V, Vss = —12 V 115 200. 

'SS Supply current from Vss 
No load, 

All inputs at 2 V or 0.8 V 

VDD = 5 V, Vss = — 5 V —115 — 200 

VDD = 12 V, Vss = — 12 V —115 —200 

ICC Supply current from V cc  
No load, 

All inputs at 0 or 5 V 

VDD = 5 V, VSS = — 5 V 750 

VDD = 12 V, VSS = —12 V 750 

DRIVER SECTION 

driver electrical characteristics over operating free-air temperature range, VDD = 12 V, 
VSS = —12V, VCC = 5 V ± 10% (unless otherwise noted) 

PARAMI- TI i• TEST CONDITIONS MIN TYPI.  MAX UNIT 

VOH High-level output voltage 
VIL = 0.8 V, RL = 3 kO, 

See Figure 1 

VDD = 5 V. VSS = —5 V 4 4.5 
V 

VDD = 12 V, Vss = —12 V 10 10.8 

VOL 
Low-level output voltage 

(see Note 2) 
VIH = 0.8 V, RL = 3 kit, 

See Figure 1 

VDD = 5 V, VSS = — 5 V — 4.4 — 4 
V 

VDD = 12 V, Vss = — 12 V —10.7 — 10 

I iFi High-level input current V1 = 5 V, 	See Figure 2 1 isA 

IL Low-level input current V1 = 0, 	See Figure 2 —1 IA 

10S(H) 
High-level short circuit 

output current (see Note 3) 
VI = 0.8 V. 	Vo ., 0 or Vo = VSS, 

See Figure 1 
— 4.5 — 12 —19.5 mA 

1 05(L) 
Low-level short circuit 

output current (see Note 3) 

V1 = 2 V, 	Vo ,--- 0 or Vo = VDD, 

See Figure 1 
4.5 12 19.5 mA 

ro  Output resistance VDD = VSS = VCC = 0, 	Vo = — 2 V to 2 V. 

See Note 4 
300 400 0 

tAll typical values are at TA = 25°C. 
NOTES: 2. The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet for 

logic levels only, e.g., if —10 V is a maximum, the typical value is a more negative voltage. 
3. Not more than one output should be shorted at one time. 
4. Test conditions are those specified by EIA-232-D. 

driver switching characteristics, VDD = 12 V, Vss = —12V, VCC = 5 V ± 10%, TA = 25°C 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 
Propagation delay 

1PLH 	low-to-high-level output (see Note 5) 

RL = 3 I4 to 7 kit, Ct.  = 15 pF, 

See Figure 3 

1.2 3 

Propagation delay time, 
tPHL 	high-to-low-level output (see Note 5) 

2.5 3.5 

tTLH 	Transition time, low-to-high-level output 0.53 2 3.2 I1S 

tTHL 	Transition time, high-to-low-level output 0.53 2 3.2 

tTLH 	Transition time, low-to-high-level output (see Note 6) RL = 3 kit to 7 kit, CL = 2500 pF, 

See Figure 3 

1.0 3 

tTHL 	Transition time, high-to-low-level output (see Note 6) 1.0 3 

SR 	Output slew rate (see Note 6) 
RL = 3 kit to 7 	CL = 15 pF, 

See Figure 3 
4 10 30 Was 

NOTES: 5. tpHL and tpui include the additional time due o on-chip slew rate and is measured at the 50% points. 
6. Measured between 3-V and —3-V points of output waveform (EIA-232-D conditions), all unused inputs tied either high or low. 
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SN65C185, SN75C185 
LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 

RECEIVER SECTION 

receiver electrical characteristics over operating free-air temperature range, VDD = 12 V, 
Vss = -12V, VCC = 5 V ± 10% (unless otherwise noted) 

PARAMETER TEST C_ ONDDIONS MIN TYPt MAX Will 

VT+  
Posit., 	• 	. rill ashold 

voltage 	• 
See Figure 5 1.6 2.1 2.55 V 

VT-  

Negative-going threshold 

voltage 
See Figure 5 0.65 1 1.25 V 

Vh ys  Input hysteresis (see Note 7) 600 1000 mV 

VOH High-level output voltage 

VI = 0 . 75  Vi 10H = - 20 gA 	See Figure 5 and Note 8 3.5 

V 
Vi = 0.75 V, 

10H = -1 mA, 

See Figure 5 

Vcc = 4.5 V 2.8 4.4 

VCC = 5 V 3.8 4.9 

VCC = 5.5 V 	• 4.3 5.4 

VOL Low-level output voltage V1 = 3 V, 	loL = 3.2 mA, 	See Figure 5 0.17 0.4 V 

1IFI High-level input current 
Vi = 3 V 0.43 0.55 1 

mA 
Vi = 25 V 3.6 4.6 8.3 

'IL Low-level input current 
Vi = - 3 V - 0.43 - 0.55 -1  mA 
Vi = - 25 V -3.6 -5.0 -8.3 

10S (H) 
Short-circuit output current 

at high-level 
Vi = 0.75, 	V0 = 0, 	See Figure 4 - 8 - 15 mA 

10S(L) 
Short-circuit output current 

at low-level 
V 1 = Vcc, 	Vo = Vcc, See Figure 4 13 25 pA 

tAll typical values are at TA = 25°C. 
NOTES: 7. Hysteresis is the difference between the positive-going input threshold voltage, VT + , and the negative-going input threshold 

voltage, VT_. 
8. If the inputs are left unconnected, the receiver interprets this as an input low, and the receiver outputs will remain in the high state. 

receiver switching characteristics, VDD = 12 V, Vss = -12V, VCC = 5 V ± 10%, TA = 25°C 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

1PLH 	Propagation delay tiiii=, ...,-iu-high-level output 

RL = 5 kit, 

See Figure 6 

CL = 50 pF, 

3 4 ps 
tpHL 	Propagation delay time, high-to-low-level output 3 4 is 

tTLH 	Transition time , low-to-high-level output 300 450 ns 

tTHL 	Transition time, high-to-low-level output 100 300 ns 

Pulse duration of longest pulse rejected as noise 

tw(N)  (see Note 9) 

RL = 5 la 

See Figure 6 

CL = 50 pF, 
1 us 

 
4 

NOTE 9: The intent of this specification is that any input pulse of less than 1 ps will have no effect on the output, and any pulse duration of 
greater than 4µs will cause the output to change state twice. Reaction to a pulse dura on between 1 ps and 4 ps is uncertain. 
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VI 

VSS 

Figure 1. Driver Test Circuit 
for VOH, VOL, 10S(H), and los(L) 

VDD 

1  

VSS 

Figure 2. Driver Test Circuit for IIH and 11L 

-10H VI 

VSS 
V cc 

VT, VI 

SN65C185, SN75C185 
LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

3V 

(See Note A) 

Pulse 
Generator 

Input 

Output 

(a) DRIVER TEST CIRCUIT 

1.5 V\ 

	  0 V 

tPLH 

90% VOH 

i 50% 	 50% I 
I 	.10% 	10%  - 1 

VOL 
I 	I 	 i 

ITHL -0-1 H- 	 Hi f4-- 1TLH 

(b) DRIVER VOLTAGE WAVEFORMS 

Input 	1.5 V 

I 

14-  IPHL H 
i 

90% I 

NOTES: A. The pulse generator has the following characteristics: t w  = 25 us, PRR = 20 kHz, Zo  = 50 0, t r  = tf < 50 ns. 
B. CL includes probe and jig capacitance. 

Figure 3. Driver Propagation and Transition Times 

Figure 4. Receiver Test Circuit 

for 1 0S(H) d an_ los(L)  

vss 

Figure 5. Receiver Test Circuit 
for VT, VOH, and Vol_ 
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43 

37 

40 

 13 

36 

11 

41 

42 

RI 

DTR 

CTS 

SO 

RTS 

SI 

DSR 

DCD 

11  10 

— 12 1/ 

GND 
12 RY5 

DA3 

RY4 

DA2 

DA1 

RY3 

RY2 

RY1 

VCC 

SN65C185 

or 

SN75C185 

VSS 
RA5 

DY3 

RA4 

DY2 

DY1 

RA3 

RA2 

RA1 

VDD 

9 R1 
I 

13 8 DTR 

14 7 CTS 
41 

15 6 
4 

TX 

16 5 RTS 

17 4 RX 

18 3 
4 

DSR 

19 2 
4 

DCD 
I 

20 1 12V 

TL16C450 

ACE 

• 
• 

• 
• 

• 
• 

• 6 

EIA-232-D 

DB9S 

Connector 

SN65C185, SN75C185 
LOW-POWER MULTIPLE DRIVERS AND RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

4V 

Pulse 
Generator 

(See Note A) 

Input 
VDD 

VCC 

11-  

VSS 

CL 
(See Note B) 

Input 	50% 	50%\ 

I 	 I 	  o v 
I 	 I 
[4—  tPHL —0'1 	 14— iPLH H 

I 	 l 

90% I 	 l go% VOH 

I 	501° 	 50 

10% 	
0/0 	1 

I 	 10% 	1 1 	VOL 
I 	I 	 I 	I 

tTHL HI H 	 H II--  ITLH 

Output 

(a) RECEIVER TEST CIRCUIT 	 (b) RECEIVER VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: t w  = 25 Rs, PRR = 20 kHz, Z o  = 50 0, t r  = tf < 50 ns. 
B. CL includes probe and jig capacitance. 

Figure 6. Receiver Propagation and Transition Times 

APPLICATION INFORMATION 

5 V 

Figure 7. Typical Connection 
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FUNCTION TABLES 

DRIVER 1 DRIVERS 2 THRU 4 

A A 	B 

H 

H 

H H 

L 	X 

X 	L 

H 

H 

H = High Level L = Low Level X = Don't Care 

SN65C188, SN75C188 
QUADRUPLE LOW-POWER LINE DRIVER 

03075, JANUARY 1988—REVISED MAY 1990 

D, DB, OR N PACKAGE 

(TOP VIEW) 
• BiMOS Technology With TTL and CMOS 

Compatibility 

• Very Low Quiescent Current: 95 gA Typ 
VCC± = ±12 V 

• Current-Limited Output: 10 mA Typ 

• CMOS- and TTL-Compatible Inputs 

• On-Chip Slew Rate Limited to 30 Wits max 

• Flexible Supply Voltage Range 

• Characterized at VCC ± of ± 4.5 V and 

± 15 V 

• Functionally Interchangeable With Texas 

Instruments SN75188, Motorola MC1488, 

and National Semiconductor DS14C88 

• ESD Protection Exceeds 2000 V Per 

MIL-Std-883C Method 3015 

2A 

28 

2Y 

GND 

VCC 

4B 

4A 

4Y 

3B 

3A 

3Y 

• Meets Standard EIA-232-D (Revision of 	 VCC - 
RS-232-C) 	 1A 

lY 

description 

The SN65C188 and SN75C188 are monolithic, low-power, quadruple line drivers that interface data terminal 
equipment with data communications equipment. These devices are designed to conform to Standard 

ANSI/EIA-232-D-1986, which supercedes RS-232-C. 

An external diode in series with each supply-voltage terminal is needed to protect the SN65C188 and 
SN75C188 under certain fault conditions to comply with EIA-232-D (refer to Application Information). 

The SN65C188 is characterized for operation from -40°C to 85 °C. The SN75C188 is characterized for 

operation from 0°C to 70°C. 

logic symbol )  

  

logic diagram (positive logic) 

    

1A 121  
131  

1Y 

14)  

2Y 
2A 	 161 

2B (5) 	 
191 

3A  	 181 
3Y 

3B  1101  

4A  (121 	 1111 4y  

4B 
1131 
	 1 This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 

IEC Publication 617-12. 
positive logic 

Y 	A Idover 1) 

Y -  AB or A s B (drivers 2 thru 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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EACH INPUT 

VCC 

INPUT 8-- — 
Idrivers 
2,3 and 
4 only) 

INTERNAL 

1 4 V REF 
TO GND 

EACH OUTPUT t 

SN65C188, SN75C188 
QUADRUPLE LOW•POWER LINE DRIVER 

schematics of inputs and outputs 

tAll resistor values shown are nominal. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC+  (see Note 1) 	  15 V 
Supply voltage, Vcc_ (see Note 1) 	  —15 V 
Input voltage range, Vi 	  VCC_ to VCC+ 
Output voltage range, VO 	  VCC_ — 6 V to VCC+  + 6 V 
Continuous total power dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range, TA: SN65C188 	  —40°C to 85°C 

SN75C188 	  0 °C to 70°C 
Storage temperature range 	  — 65°C to 150 °C 
Lead temperature 1, 6 mm (1/16 in.) from case for 10 seconds 	  260 °C 

NOTE 1: All voltage values are with respect to the network ground terminal. 

DISSIPATION RATING TABLE 

TA < 25°C DERATING FACTOR TA — 85°C 
PACKAGE 

POWER RATING ABOVE TA a  25 ° C POWER RATING 

D 950 mW 7.6 mW/ ° C 494 mW 

DB 525 mW 4.2 mW/°C 273 mW 

N 1150 mW 9.2 mW/°C 598 mW 
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SN65C188, SN75C188 
QUADRUPLE LOW-POWER LINE DRIVER 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC+ 4.5 12 15 V 

Supply voltage, VCC_ —4.5 —12 —15 V 

Input voltage, Vi VCC—+2 VCC+ V 
High-level input voltage, VIH 2 V 

Low-level input voltage, VIL 0.8 V 

Operating free-air temperature, TA 
SN65C188 —40 85 

°C 
SN75C188 0 70 

electrical characteristics over operating free-air temperature range, VCC = 12 V, VCC — = —12 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VOH High-level output voltage VIL = 0.8 V. RL = 3 k0 

VCC+ = 5  V, 

CC— = 	5  V 
VCC- 

4 

V 
= 12  V, CC+  

VCC— = — 12 V 
10 

VOL 
Low-level output voltage 

(see Note 2) 
VIH = 2 V, 	RL = 3 kfl 

VCC+ = 5  V, 

VCC — = —5 V  
— 4 

V 
VCC+ = 12 V. 

VCC— = —12 V 
—10 

IIH High-level input current V1 = 5 V 10 AA 

'IL Low-level input current Vi = 0 —10 AA 

10S(H) 
Short-circuit output current 

at high level; 
Vi = 0.8 V. 	VO = 0 or Vcc_ —5.5 —10 —19.5 mA 

IOSIL) 
Short-circuit output current 

at low level* 
Vi = 2 V. Vo = 0 or VCC+ 5.5 10 19.5 mA 

ro Output resistance, power off VCC+ = 0, VCC_ = 0, Vo = —2 V to 2 V 300 0 

ICC+ Supply current from VCC +  

VCC+ = 5 V, VCC_ = —5 V, 

No load 

All inputs at 2 V 

or 0.8 V 
90 160 

AA 
VCC+ = 12 V, VCC_ = —12 V 

No load 

All inputs at 2 V 

or 0.8 V 
95 160 

ICC— Supply current from VCC_ 

VCC+ = 5 V, VCC_ = —5V, 

No load 

All inputs at 2 V 

or 0.8 V 
—160 

 
—90 

AA 
VCC+ = 12 V, VCC _ = —12 V 

No load 

All inputs at 2 V 

or 0.8 V 
—95 —160 

tAll typical values are at TA = 25°C. 
tNot more than one output should be shorted at one time. 

NOTE 2: The algebraic convention, in which the more positive (less negative) limit is designated as maximum, is used in this data sheet 
for logic levels only, e.g., if a — 4 V is a maximum, the typical value is a more negative voltage. 
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OUTPUT 

CL 

is  (See Note 91 

SN65C188, SN75C188 
QUADRUPLE LOW-POWER LINE DRIVER 

switching characteristics, VCC + = 12 V, VCC — = —12 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tPLH Propagation delay time, low-to-high level output I AL = 3 kfl, CL = 15 pF, 

See Figure 1 

3 As 

tpHL Propagation delay time, high-to-low level outputt 3.6 As 

tTLH Transition time, low-to-high-level outputt 0.53 3.2 

tTHL Transition time, high-to-low-level outputt 0.53 3.2 

tTLH Transition time, low-to-high-level output§ RL = 3 kf1 to 7 k0, CL = 2500 pF, 

See Figure 1 

1.5 3 As 

tTHL Transition time, high-to-low-level output§ 1.5 3 As 

SR Output slew rate§ RL -= 3 kfl to 7 kil, CL = 15 pF 6 15 30 Vila 

Measured at the 50% level. 
tMeasured between the 10% and 90% points on the output waveform. 

§Measured between the 3 V and - 3 V points on the output waveform (EIA-232-D conditions), all unused inputs tied either high or low. 

PARAMETER MEASUREMENT IINFORMATION 

INPUT  

	  3 V 

	

INPUT 1.5 V/ 	 .5 V 

	 I 	 1 	  0V 

	

14-04-) PHL 	/4-41.1-( PLH 
I 

	

90% I 	 190% 	
VOH 

OUTPUT 	1 50% 	50% 1 
10% 10%  1 

...)— 	V OL 

	

I 	I 	

... 

 I 	1 

	

tTHL-10{ 14— 	-41 i411-1 TLH 

TEST CIRCUIT 	 VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: t, A, 	25 As, PRR = 20 kHz, Z o  = 50 0, t r  = tf s 50 ns. 

B. CL includes probe and jig capacitance. 

FIGURE 1. PROPAGATION AND TRANSITION TIMES 
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SN65C188, SN75C188 
QUADRUPLE LOW-POWER LINE DRIVER 

TYPICAL CHARACTERISTICS 

VOLTAGE TRANSFER CHARACTERISTICS 

VCC± 	t15 V 

— VCC+ -±1 V 
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i 	I 
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FIGURE 2 
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FREE-AIR TEMPERATURE 
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SN65C188, SN75C188 
QUADRUPLE LOW-POWER LINE DRIVER 
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TYPICAL CHARACTERISTICS 

INPUT CURRENT 	 POWER-OFF OUTPUT RESISTANCE 

vs 	 vs 
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FIGURE 7 

OUTPUT SLEW RATE 

Vs 
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SN65C188, SN75C1B8 
QUADRUPLE LOW-POWER LINE DRIVER 

TYPICAL CHARACTERISTICS 

2 

PROPAGATION DELAY TIME 
VS 

FREE-AIR TEMPERATURE 

tPHL  

RL - 7 1(12 

.. 15 

7  

VCC+ 
VCC_ 

RL - 3 kg 

= 12 V 

- -12 V 
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CL 
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FIGURE 10  
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1/4'C188 

INPUT FROM /4 'C188 
TTL, DTL, 
OR CMOS 

APPLICATION INFORMATION 

1 

114 'C188 

1/4 'C188 

VCC+ ••• 12 V 
VCC_ 	12 V 

1- - 
— - 

OUTPUT TO RTL 
-0.7 V TO 3.7 V 

OUTPUT TO DTL 
-0.7 V to 5.7 V 

OUTPUT TO HNIL OR 
10 V CMOS 
-0.7 V TO 10 V 

OUTPUT TO MOS 
-10 V TOOV 

10 kO 

-12 V 

5V 

SN65C188, SN75C188 
QUADRUPLE LOW-POWER LINE DRIVER 

FIGURE 12. LOGIC TRANSLATOR APPLICATIONS 
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SN65C188, SN75C188 
QUADRUPLE LOW-POWER LINE DRIVER 

APPLICATION INFORMATION 

NOTE External diodes placed in series with the Vcc and Vcc _ leads will protect the SN75C188 in the fault condition where the device 

outputs are shorted to It 1 5 V and the power supplies are at low voltage and provide low-impedance paths to ground 

FIGURE 13. POWER SUPPLY PROTECTION TO MEET POWER-OFF 
FAULT CONDITIONS OF STANDARD EIA-232-D 
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VCC 
1 RY 

1DA 

2RY 

2DA 

3RY 

3DA 

4RY 

4DA 

GND 

VDD 
1 RA 

1 DY 

2RA 

2DY 

3RA 

3DY 

4RA 

4DY 

VSS 

logic symbolt 

1 RA (2) 

 2RA (4)  
1 

3RA (6)  
1 

4RA (8)  
1 

1 DY
31 
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2DY 151  

3DY 

4DY 

1RY 

2RY 

3RY 
(13) 4RY 
(181 

IDA 

2DA 

3DA 

4DA 

SN65C1154, SN75C1154 
QUADRUPLE LOW-POWER DRIVERSIRECEIVERS 

D3230, DECEMBER 1968— REVISED MAY 1990 

• Meets Standard EIA-232-D (Revision of 

RS-232-C) 

• Very Low Power Consumption ... 5 mW 

Typ 

• Wide Driver Supply Voltage . . . ±4.5 V to 

±15 V 

• Driver Output Slew Rate Limited to 30 V/ps 

Max 

• Receiver Input Hysteresis . . . 1000 mV Typ 

• Push-Pull Receiver Outputs 

• On-Chip Receiver 1 -µs Noise Filter 

• ESD Protection Exceeds 2000 V Per MIL-

Std-833C Method 3015 

description 

The SN65C1154 and SN75C1154 are low-

power BI-MOS devices containing 4 independent 
drivers and receivers that are used to interface 
data terminal equipment (DTE) with data circuit-

terminating equipment (DCE). This device has 

been designed to conform to Standards 
ANSI/EIA-232-D-1986 (which supersedes 

RS-232-C). The drivers and receivers of the 
SN65C1154 and SN75C1154 are similar to 

those of the SN75C188 quadruple driver and 

SN75C189A quadruple receiver, respectively. 

The drivers have a controlled output slew rate 

that is limited to a maximum of 30 V/As and the 
receivers have filters that reject input noise 
pulses of shorter than 1 Both these features 

eliminate the need for external components. 

The SN65C1154 and SN75C1154 have been 
designed using low-power techniques in a Bl-

MOS technology. In most applications, the 
receivers contained in these devices interface to 

single inputs of peripheral devices such as ACEs, 

UARTs, or microprocessors. By using sampling, 
such peripheral devices are usually insensitive to 
the transition times of the input signals. If this 
is not the case, or for other uses, it is 

recommended that the SN65C1154 and 
SN75C1154 receiver outputs be buffered by 
single Schmitt input gates or single gates of the 

HCMOS, ALS, or 74F logic families. 

The SN65C1154 is characterized for operation 

from —40°C to 85°C. The SN75C1154 is 

characterized for operation from 0°C to 70°C. 

DW OR N PACKAGE 

(TOP VIEW) 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

logic diagram (positive logic) 

typical of each receiver 

RA 
 (21,  (41. 161. (8) 

typical of each driver 

118). 1161,  1141, (12)  
DA 

119). 1171. 1151. 113) 
RY 

 

DY 131. 151, (71, 191 

1'1i11 1 11: - '115 5915 ••moments contain information 
ii• .1 • • f 	le :non date. Products conform to 

terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN65C1154, SN75C1154 
QUADRUPLE LOW-POWER DRIVERSIRECEIVERS 

schematics of inputs and outputs 

EQUIVALENT DRIVER INPUT EQUIVALENT DRIVER OUTPUT 
VDD 

Alb 
411111, 

VDD ... 
gh I INPUT 

DA 

INTERNAL 
1 4-V REFERENCE 

16° 0  OUTPUT 

d 72 0 	

DY 11100E74 fl GND 
VSS 

VSS 

EQUIVALENT RECEIVER INPUT 
3 4 l<0 

INPUT— 

EQUIVALENT RECEIVER OUTPUT 

VCC 

RA 

1 	51,11 

11.1. 
ESD 

PROTECTION 
ESD 

PROTECTION OUTPUT 
RY 

530 

GND 

IIP 

Illb 	GND 

All resistor values shown are nominal. 
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SN65C1154, SN75C1154 
QUADRUPLE LOW-POWER DRIVERSIRECEIVERS 

OM. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VDD (see Note 1) 	 ∎ 	 15 V 

Supply voltage, VSS 	  —15 V 

Supply voltage, VCC 	  7 V 

Input voltage range: Driver 	  VSS to VDD 
Receiver 	  —30 V to 30 V 

Output voltage range: Driver 	  (VSS — 6 V) to (VDD + 6 V) 

Receiver 	  —0.3 V to (Vcc +•0.3 V) 

Continuous total power dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range: SN65C1154 	  —40°C to 85°C 
SN75C1154 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Lead temperature 1,6 mm (1116 inch) from case for 10 seconds 	  260 °C 

NOTE 1: All voltages are with respect to the network ground terminal. 

DISSIPATION RATING TABLE 

TA < 25°C DERATING FACTOR TA — 65°C 
PACKAGE 

POWER RATING ABOVE TA — 25°C POWER RATING 

DW 1125 mW 9.0 mW/°C 585 mW 

N 1150 mW 9.2 mW/°C 598 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VDD 4.5 12 15 V 

Supply voltage, VSS —4.5 —12 —15 V 

Supply voltage, VCC 4.5 5 6 V 

Input voltage, Vi 
Driver VSS+2 . VDD V 
Receiver ± 25 

High-level input voltage, VIH 
Driver 

2 
V 

Low-level input voltage, VIL 0.8 

High-level output current, 10H 
Receiver 

'.• 

	

' 1 54 

—1 mA 

Low-level output current, 10L 3.2 mA 

Operating free-air temperature, TA 
—40 85 

°C 
'54 0 70 

TEXAS 
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SN65C1154, SN75C1154 
QUADRUPLE LOW-POWER DRIVERS/RECEIVERS 

MIM=i•MMir 

driver section 

electrical characteristics over operating free-air temperature range, VDD = 12 V. VSS = —12 V, 
VCC = 5 V ± 10% (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VOH High-level output voltage 
VIL = 0.8 V, RL = 3 kfl, 

See Figure 1 
VDD = 5 V. 	VSS = -5 V 4 4.5 

V 
VDD = 12 V, VSS = -12 V 10 10.8 

VOL 
Low-level output voltage 

(See Note 2) 

VIH = 2 V, RL = 3 kit, 

See Figure 1 
VDD = 5  V , 	VSS = -5  V -4.4 -4 

V  VDD = 12 V, VSS = -12 V -10.7 -10 
11H High-level input current V1 = 5 V, See Figure 2 1 pA 

IlL Low-level input current Vi = 0, See Figure 2 -1 pA 

1 0S1-1 
High-level short circuit 

output current t 
Vi = 0.8 V, Vo = 0 or Vss, See Figure 1 -7.5 -12 -19.5 mA 

10SL 
Low-level short circuit 

output current t 
V1 = 2 V, Vo = 0 or VDD, See Figure 1 7.5 . 	12 19.5 mA 

1 00 Supply current from VDD 
No load, 

All inputs at 2 V or 0.8 V 

VDD = 5 V. 	VSS = -5 V 115 . 	• 
gA 

VDD = 12 V. VSS = -12 V 115 
- 

• 

1 SS Supply current from VSS 
No load, 

All inputs at 2 V or 0.8 V 

VDD = 5 V. 	VSS = -5 V -115 - . • 
- pA 

VDD = 12 V, VSS = -12 V -115 -250 

ro Output resistance 	, VDD = VSS = VCC = 0, VD = -2 V to 2 V, See Note 3 300 400 0 

tAll typical values are at TA = 25°C. 

Not more than one output should, be shorted at one time. 

NOTES: 2. The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet 
for logic levels only. 

3. Test conditions are those specified by EIA-232-D. 

switching characteristics at TA = 25°C, VDD = 12 V, VSS = — 12 V, VCC = 5 V ± 10% 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 
tpLH Propagation delay time, low-to-high level outpu0 

FIL = 3 	7 

CL = 15 o 

 pF, kfl, 

See Figure 3 

1.2 3 gs 

tpHL Propagation delay time, high-to-low level output 2.5 3.5 gs 

1TLH Transition time, low-to-high level output 0.53 2 3.2 gs 

tTHL Transition time, high-to-low level output) 0.53 2 3.2 gS 

tTLH Transition time, low-to-high level output# RL = 3 to 7 kg, 

CL = 2500 pF, 

See Figure 3 

1 2 gs 

tTHL Transition time, high-to-low level output# 1 2 ps 

SO Output sled. 	late 

RL = 3 to 7 kfl, 

Cl — 1F0 pF, 

See Figure 3 

4 10 30 \Lips 

5 tpHL and tpLH include the additional time due to on-chip slew rate and are measured at the 50% points. 
¶Measured between 10% and 90% points of output waveform. 

OMeasured between 3 V and -3 V points of output waveform (EIA-232-D conditions) with all unused inputs tied either high or low. 
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SN65C1154, SN75C1154 
QUADRUPLE LOW-POWER DRIVERSIRECEIVERS 

receiver section 

electrical characteristics over operating free-air temperature range, VDD = 12 V, VSS = - 12 V, 
VCC = 5 V ± 10% (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VT 4. 
Positive-going 

threshold voltage 
See Figure 5 1.7 2.1 2.55 V 

VT_ 
Negative-going 

threshold voltage 
See Figure 5 0.65 1 1.25 V 

Vhys  Input hysteresist 600 1000 mV 

VOH High-level output voltage 

Vi = 0.75 V. loji = - 20 liA, See Figure 5 and Note 4 3.5 

V Vi = 0.75 V, loH = - 1 mA, 

See Figure 5 

VCC = 4.5 V 2.8 4.4 

VCC = 5  V 3.8 4.9 

VCC = 5 . 5  V 4.3 5.4 

VOL Low-level output voltage Vi = 3 V, 10L = 3.2 mA, See Figure 5 0.17 0.4 V 

1 1H High-level input current 
Vi = 25 V 3.6 4.6 8.3 

mA 

vi  = 3 v  
0.43 0.55 1 

1lL Low-level input current 
Vi = -25 V -3.6 -5 -8.3 
vi 

 = -3 V -0.43 -0.55 -1 

10SH 
Short-circuit output 

at high level 
V1 = 0.75 V, Vo = 0, See Figure 4 -8 -15 mA 

10SL 
Short-circuit output 

current at low level 
Vi .-- VCC,  Vo = VCC• See Figure 4 13 25 mA 

ICC Supply current from Vcc 
No load, 

All inputs at 0 or 5 V 

VDD = 5 V, 	VSS = -5 V 400 600 
AA 

VDD = 12 V, VSS = - 12 V 400 600 

t All typical values are at TA = 25°C. 
tHysteresis is the difference between the positive-going input threshold voltage, VT +, and the negative-going input threshold voltage, VT _. 

NOTE 4: If the inputs are left unconnected, the receiver interprets this as an input low and the receiver outputs will remain in the high state. 

switching characteristics at TA = 25 °C, VDD = 12 V, VSS = -12 V, VCC = 5 V ± 10% (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpLH Propagation delay time, low-to-high level output 

CL = 50 pF, RL = 5 kit, 

See Figure 6 

3 4 As 

tpHL Propagation delay time, high-to-low level output 3 4 /is 

tTLH Transition time, low-to-high level output 300 450 ns 

tTHL Transition time, high-to-low level output 5  100 300 ns 

tw(N) Duration of longest pulse rejected as noises CL = 50 pF, RL = 5 kg 1 4 As 

tMeasured between 10% and 90% points of output waveforms. 
iThe receiver ignores any positive- or negative-going pulse that is less than the minimum value of t w(j,j) and accepts any positive- or negative-

going pulse greater than the maximum of t w m. 
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IOSL 
4--- 

VDD OR GND 

— IOSH 

VSS OR GND 

L= 3 k(( 

VDD 

VCC 

VSS = 

CL 

(See Note B) 	OUTPUT 

INPUT 	/1 5 	 1.4\  

IPHL 1411—► —tPLH 

90% I 	 I 90% 

3V 

0 V 

VOH 

50% 50% 

( THL —1114 14— 

10% 10./. 
VOL 

_01 14— tTLH 

VOLTAGE WAVEFORMS 

(See Note A) 

VSS 

TEST CIRCUIT 

SN65C1154, SN75C1154 
QUADRUPLE LOW-POWER DRIVERSIRECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 1. DRIVER TEST CIRCUIT, 	 FIGURE 2. DRIVER TEST CIRCUIT, III, IIH 
VOH ,  VOL. 1 0SL ,  IOSH 

NOTE S A. The pulse generator has the following characteristics: t w  = 25 j..s, PRR = 20 kHz, Z. = 50 0, t r  = tf < 50 ns. 
B. CL includes probe and jig capacitance. 

FIGURE 3. DRIVER PROPAGATION AND TRANSITION TIMES 

— IOSH 

ISOL 

4—  VCC 

FIGURE 4. RECEIVER TEST CIRCUIT, IOSH ,  lost. 	FIGURE 5. RECEIVER TEST CIRCUIT, VT, VOL. VOH 
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VDD 

INPUT 	VCC 

PULSE 

GENERATOR 

(See Note Al 

VSS 

TEST CIRCUIT 

= = 

CL 

(See Note BI 

SN65C1154, SN75C1154 
QUADRUPLE LOW-POWER DRIVERSIRECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

0V 

14--1■1— tPLH 

I 	90"/o VOH  
50% 

10% 	I 
VOL 

tPHL 14 	I 

OUTPUT 	

90% I 	
% 

	

I 	50 

10%  

	

tTHL —101  14- 	 tTLH 

VOLTAGE WAVEFORMS 

4V 

INPUT 
	

50% 	 50% 

NOTES: A. The pulse generator his the following characteristics: t w  = 25 ps, PRR = 20 kHz, Z o  = 50 St, t j. = tf < 50 ns. 

B. CL includes probe and jig capacitance. 

FIGURE 6. RECEIVER PROPAGATION AND TRANSITION TIMES 
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D3425, MAY 1990 

• Meets Standard EIA-232-D (Revision of 

RS-232-C) 

• Very Low Power Consumption . . . 5 m W 

Typ 

• Wide Driver Supply Voltage . . . ±4.5 V to 

± 15 V 

• Driver Output Slew Rate Limited to 30 V/As 

Max 

D OR 

VDD / 

1RA 12 

1DY 14 

2RA 1 

2DY 15 

3RA 1 6 

3DY I 7 

VSS 118 

1 3RY  

GND 
 

(TOP 

N PACKAGE 

VIEW) 

VCC 
1RY 

1 1DA 

2RY 

2DA 

3D G 

1 U 151 
15/ 

3 	

14 

 13I 

121 

11 

logic symbol t 

• Receiver Input Hysteresis . . . 1000 mV Typ 

• Push - Pull Receiver Outputs 

SN65C1406, SN75C1406 
TRIPLE LOW-POWER DRIVERSIRECEIVERS 

• On-Chip Receiver 1-ps Noise Filter 

• Functionally Interchangeable with Motorola 

MC145406 

• ESD Protection Exceeds 2000 V Per MIL- 

Std-883C Method 3015 

description 

The SN65C1406 and SN75C1406 are low- 

power BI-MOS devices containing three 

independent drivers and receivers that are used 
to interface data terminal equipment (DTE) with 
data circuit-terminating equipment (DCE). This 

device is designed to conform to Standards 

ANSI/E1A-232-121-1986 (which supersedes 
RS-232-C). The drivers and receivers of the 
SN65C1406 and SN75C1406 are similar to 

those of the SN75C188 quadruple driver and 
SN75C189A quadruple receiver, respectively. 

The drivers have a controlled output slew rate 

that is limited to a maximum of 30 Wits and the 
receivers have filters that reject input noise 

pulses of shorter than 1 /Ls. Both these features 
eliminate the need for external components. 

The SN65C1406 and SN75C1406 have been 
designed using low-power techniques in a BI- 
MOS technology. In most applications, the 
receivers contained in these devices interface to 

single inputs of peripheral devices such as ACEs, 

UART5, or microprocessors. By using sampling, 
such peripheral devices are usually insensitive to 
the transition times of Lhe input signals. If this 

is not the case, or for other uses, it is 
recommended that the SN65C1406 and 

SN75C1406 receiver outputs be buffered by 

single Schmitt input gates or single gates of the 
HCMOS, ALS, or 74F logic families. 

The SN65C1406 is characterized for operation 
from —40°C to 85°C. The SN75C1406 is 

characterized for operation from 0 °C to 70 °C. 

1RA 

2RA 

3RA 

1 DY 

2DY 

3DY 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

logic diagram (positive logic) 

typical of each receiver 

RY 

typical of each driver 

DY 	
131, (61, 171 

RA 

(141, (121, MI 
DA 

• • ' 1 . S t 	(moments contain information 
• • 	.• on date. Products conform to 

• .. .. 	 terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN65C1406, SN75C1406 
TRIPLE LOW-POWER DRIVERSIRECEIVERS 

schematics of inputs and outputs 

EQUIVALENT DRIVER INPUT 

.., 

EQUIVALENT 

11,41 

DRIVER OUTPUT 

VDD VDD 

AM 

INPUT 
DA 

INTERNAL 
 1.4-V REFERENCE 

VSS 

r iho  160 D  

DY 

11:111 OUTPUT 

GND 

VSS 

EQUIVALENT RECEIVER INPUT 

3.4 kg 
EQUIVALENT RECEIVER OUTPUT 

VCC INPUT 
RA 

1 	5 kSI 

ESD 
PROTECTION 

ESD 
PROTECTION OUTPUT 

RY 
530 

GND 

GND 

All resistor values shown are nominal 
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PACKAGE 	
TA 25 °C 	DERATING FACTOR 	TA — 85 °C 

POWER RATING ABOVE TA — 25°C POWER RATING 

950 mW 	 7.6 mW/°C 	 494 mW 

N 
	

1150 mW 
	

9.2 mW/°C 
	

598 mW 

SN65C1406, SN75C1406 
TRIPLE LOW-POWER DRIVERSIRECEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VDD (see Note 1) 	  15 V 

Supply voltage, VSS 	  — 15 V 

Supply voltage, VCC 	  7 V 

Input voltage range: Driver 	  VSS to VDD 
Receiver 	  —30 V to 30 V 

Output voltage range: Driver 	  (VSS — 6 V) to (VDD + 6 V) 

Receiver 	  —0.3 V to (VDD + 0.3 V) 

Continuous total power dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range: SN65C1406 	 —40°C to 85°C 

SN75C1406 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Lead temperature 1,6 mm 11116 inch) from case for 10 seconds 	  260 °C 

NOTE 1: All voltages are with respect to the network ground terminal. 

DISSIPATION RATING TABLE 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VDD 4.5 12 15 V 

Supply voltage, VSS —4.5 —12 —15 V 

Supply voltage, VCC 4.5 5 6 V 

Input voltage, Vi 
Driver V5S+ 2  VDD V  
Receiver ±25 

High-level input voltage, VIH 
Driver 

2 
V 

Low-level input voltage, Vg_ 0.8 

High-level output current, 10H 
Receiver 

 —1 mA 

Low-level output current, loL 3.2 mA 

Operating free-air temperature, TA 
SN65C1' —40 85 

°C 
SN75C1 ' 0 70 

TrxAs 
!Ns" RI imeNrs 
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SN65C1406, SN75C1406 
TRIPLE LOW-POWER DRIVERSIRECEIVERS 

driver section 

electrical characteristics over operating free-air temperature range, VDD = 12 V, VSS = — 12 V, 
VCC = 5 V ± 10% (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VOH High-level output voltage 
VIL = 0.8 V, RL = 3 kg, 

See Figure 1 

VDD = 5 V, 	VSS = —5 V 4 4.5 
V 

VDD = 12 V, VSS = —12 V 10 10.8 

VOL 
Low-level output voltage 

(See Note 2) 

VIH = 2 V, RL = 3 kil, 

See Figure 1 

VDD = 5 V, 	VSS = —5 V —4.4 
V 

VDD = 12 V. VSS = —12 V —10.7 

—4 

—10 

11H High-level input current V1 = 5 V, See Figure 2 1 AA 

11L Low-level input current Vi = 0, See Figure 2 —1 AA 

IOSH 
High-level short circuit 

output current 
V1 = 0.8 V. V0 = 0 or VSS, See Figure 1 —7.5 —12 —19.5 mA 

IOSL 
Low-level short circuit 

output current t 
Vi = 2 V, V0 = 0 or VDD, See Figure 1 7.5 12 19.5 mA 

1 00 Supply current from VDD 
No load, 

All inputs at 2 V or 0.8 V 
VDD = 5 V. 	VSS = —5  V 115 . 

pA 
VDD = 12 V, VSS = —12 V 115 . 

ISS Supply current from VSS 
No load, 

All inputs at 2 V or 0.8 V 

VDD = 5 V, 	Vss = —5 V -115 —250 
AA 

 VDD = 12 V, VSS = —12 V —115 —250 

ro  Output resistance VDD = VSS = VCC = 0, V0 = —2 V to 2 V, See Note 3 300 400 0 

tAll typical values are at TA = 25°C. 

tNot more than one output should be shorted at one time. 

NOTES: 2. The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet 
for logic levels only. 

3. Test conditions are those specified by EIA-232-D. 

switching characteristics at TA = 25°C. VDD = 12 V, VSS = — 12 V, VCC = 5 V ± 10% 

PARAMETER TEST CONDITIONS MIN PIP MAX UNIT 
tpLH Propagation delay time, low-to-high level outputs 

RL = 3 to 7 kfl, 

CL = 15 pF, 

See Figure 3 

1.2 3 ps 

tpHL Propagation delay time, high-to-low level outputs 2.5 3.5 As 

tTLH Transition time, low-to-high level output' 0.53 2 3.2 its 

tTHL Transition time, high-to-low level output',  0.53 2 3.2 0 

tTLH Transition time, low-to-high level output* RL = 3 to 7 kO, 

CL = 2500 pF, 

See Figure 3 

1 2 FS 

tTHL Transition time, high-to-low level output* 1 2 0 

SR Output slew rate 

RL = 3 to 7 kO, 

CL = 150 pF, 

See Figure 3 

4 10 30 V/0 

5 tpHL and tpLH include the additional time due to on-chip slew rate and are measured at the 50% points. 
¶Measured between 10% and 90% points of output waveform. 

*Measured between 3 V and —3 V points of output waveform (E1A-232-0 conditions) with all unused inputs tied either high or low. 

TEXAS AP 
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SN65C1406, SN75C1406 
TRIPLE LOW-POWER DRIVERSIRECEIVERS 

receiver section 

electrical characteristics over operating free-air temperature range, VDD = 12 V, VSS = —12 V, 
VCC = 5 V ± 10% (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

v 
 T  + 

Positive-going 

threshold voltage 
See Figure 5 1.7 2.1 2.55 V 

VT_ 
Negative-going 

threshold voltage 
See Figure 5 0.65 1 1.25 V 

Vhys Input hysteresis* 600 1000 mV 

VOH High-level output voltage 

V1 = 0.75 V, loH = — 20 aA, See Figure 5 and Note 4 3.5 

V Vi = 0.75 V, loH = — 1 mA, 

See Figure 5 

VCC = 4.5 V 2.8 4.4 

VCC = 5  V 3.8 4.9 

VCC = 5 . 5  V 4.3 5.4 

VOL Low-level output voltage Vi = 3 V, la = 3.2 mA, See Figure 5 0.17 0.4 V 

IIH High-level input current 
Vi = 25 V 3.6 4.6 8.3 

mA 

vs  . 3 v  
0.43 0.55 1 

IIL Low-level input current 
Vi = —25 V —3.6 —5 —8.3 
vi  = 

— 3 V —0.43 —0.55 —1 

IOSH 
Short-circuit output 

at high level 
Vi = 0.75 V, Vo = 0, See Figure 4 —8 —15 mA 

1OSL 
Short-circuit output 

current at low level 
V1 = VCC •  Vo = VCC• See Figure 4 13 25 mA 

ICC Supply current from VCC 
No load, 

All inputs at 0 or 5 V 

VDD = 5 V, 	VSS = —5 V . 450 
AA 

VDD = 12 V, VSS = — 12 V . 450 

t All typical values are at TA = 25°C. 
*Hysteresis is the difference between the positive-going input threshold voltage, VT +, and the negative-going input threshold voltage, VT _. 

NOTE 4: If the inputs are left unconnected, the receiver interprets this as an input low and the receiver outputs will remain in the high state. 

switching characteristics at TA = 25°C, VDD = 12 V, VSS = —12 V, VCC = 5 V ± 10% (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpLH Propagation delay time, low-to-high level output 

CL = 50 pF, RL = 5 kfl, 

See Figure 6 

3 4 ye 

tpHL Propagation delay time, high-to-low level output 3 4 as 

tTLH Transition time, low-to-high level output 4  300 450 ns 

tTHL Transition time, high-to-low level output 100 300 ns 

tw ir\j) Duration of longest pulse rejected as noisel CL = 50 pF, RL = 5 MI 1 4 As 

Measured between 10% and 90% points of output waveforms. 
► The receiver ignores any positive- or negative-going pulse that is less than the minimum value of t w (N) and accepts any positive- or negative-

going pulse greater than the maximum of t w iN). 
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IOSL 

Vol) OR GND 

IOSH 

VSS OR GND 

= 3 10. 

VDD 

VCC 

VI 

VSS 

INPUT 	/1.5 

tpHL 01 

90% 
CL 	 50 

i(See Note BI 	OUTPUT 	10%  

tTHL —01 [4— 

1.\ 

hi_ot tpLH 

90% 
50% I 

10% 	I 
VOL 

3 V 

0 V 

VON 

PULSE 

GENERATOR 

"DO 

{ 

VOH 

I 
VT, VI 

V SS = 	 VSS 

VDD 

VCC 
—1 0SH 

SN65C1406, SN75C1406 
TRIPLE LOW-POWER DRIVERS/RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 1. DRIVER TEST CIRCUIT, 	 FIGURE 2. DRIVER TEST CIRCUIT, IlL• 1 11-I 

VOH, VOL, IOSL• IOSH 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: t w  = 25 ris, PRR = 20 kHz, Z o  = 50 0, t r  = tf < 50 ns. 

B. CL Includes probe and jig capacitance. 

FIGURE 3. DRIVER PROPAGATION AND TRANSITION TIMES 

FIGURE 4. RECEIVER TEST CIRCUIT, IOSH. IOSL FIGURE 5. RECEIVER TEST CIRCUIT, VT, VOL. VOH 

"rums 
INS1 RI IMENTS 

2-392 
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SN65C1406, SN75C1406 
TRIPLE LOW-POWER DRIVERSIRECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

4V 

INPUT 

OUTPUT 

VDD 

TEST CIRCUIT 

00% 	 00N 

I 	 0 V 
I 	 I 

, PHL —14-41 	 4—or tpLH 

I 	 1 

90% I 	 I 	90% 
I 50% 	 50% 
I 

10% 	 10% 
I  	 VOL 

tTHL —0 11— 

VOLTAGE WAVEFORMS 

VOH 

-.I 14—  tTLH 

NOTES: A. The pulse generator has the following characteristics: 	= 25 gS, PRR = 20 kHz, Z o  = 50 0, t r  = tf < 50 ns. 

B. CL includes probe and jig capacitance. 

FIGURE 6. RECEIVER PROPAGATION AND TRANSITION TIMES 
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N PACKAGE 

ITOP VIEW) 

1 6 

15 

14 

13 

1 2 

11 

10 

9 

VCC 
 DATEN 

DRI 
DLEN 

RXO 

SQO 
SQD LI 

SQRXO 

SN75061 
DRIVERIRECEIVER PAIR WITH SQUELCH 

D2959, JANUARY 1987 REVISED JULY 1990 

• IEEE 802.3 1BASE5 Driver and Receiver 

• On - Chip Receiver Squelch with Adjustable 

Threshold DRDLAJ 

• Adjustable Squelch Delay  
DRO + 
DRO — 

• Direct TTL-Level Squelch Output 	 SQDLAJ 

• Squelch Circuit Allows for External Noise 
Filtering 

• Two Driver-Enable Options 

RXI 

RXI — 

SQTHAJ 

GND 

• On-Chip Start-of-Idle Detection and Disable 

• Driver Provides 2 V Minimum into a 50-0 Differential Load to Allow for Use with Doubly-Terminated 

Lines and Multipoint Architectures 

• On-Chip Driver Slew-Rate Control for Very Closely Matched Output Rise and Fall Times 

PIN 

NAML NUMBER 
DESCRIPTION 

IT/ 	'. 15 Driver Data Enable. When low, places driver outputs in an active state. When high, the driver outputs 

are in a high-impedance state if DLEN is also high. 

DLEN 13 Driver Delay Enable. When this signal is low and DATEN is high, the driver outputs are active for a 

period of time set by DRDLAJ after a positive-going transition on DRI. If there is no active data on DRI, 

the outputs are in a high-impedance state. 

DRDLAJ 1 Driver Delay Adjust is a connection for the external R-C combination that determines the duration of 

the driver output active state after a positive transition on DRI when DLEN is low and DATEN is high. 

14 Driver Data Input 

• + 2 Noninverting Driver Output 

DRO — 3 Inverting Driver Output 

GND 8 Ground. Common for all voltages 

RXI + 5 Noninverting Receiver Input 

RXI — 6 Inverting Receiver Input 

RXO 12 Main Receiver Output 

SQDLAJ 4 Squelch Delay Adjust is a connection for an external R-C combination that determines the duration 

of the receiver unsquelch after a negative going transition on SQDLI. 

SQDLI 10 Squelch Delay Input is the input to the one-shot that controls the duration of the receiver unsquelch 

period. The main receiver output remains unsquelched as long as SQDLI is held high. Timing of the 

unsquelch period begins on the high to low transition of SQDLI. 

SOO 11 Squelch Output is high while the receiver is squelched. 

SORX0 9 Squelch Receiver Output is high only when the differential receiver input exceeds the threshold se t  

by SQTHAJ. 

SQTHAJ 7 Squelch Receiver Threshold Adjust. The voltage at this input determines the threshold of the squelch 

receiver in a ratio of —2, SQTHAJ to threshold. If left open, the squelch receiver threshold defaults 

to —600 mV. 

VCC 16 Supply voltage input 

PRODUCTION DATA documents contain information 
currant as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include tasting of all parameters. 
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RECLIVER§ 

CONDITION 
RXI+ 

"TS OUTPUTS 

RXI — RXO SQO 

No active signal1 H H 

Active signal1 
L 

H 

H 

L 

L 

H 

L 

L 

logic diagram (positive logic) 

VCC 	(16)  

DRIVER DATA1141 
INPUT, DRI 

SLEW CONTROL 

121 
NON INVERTING 
DRIVER OUTPUT, 

SLEW CONTROL DRO + 

DRIVER DATA (16) 
ENABLE, DATEN 

3) INVERTING 
DRIVER OUTPUT, 
DRO- 

DRIVER DELAY 1131 
ENABLE, OLEN 

OUTPUT ENABLE 

DRIVER DELAY 
ADJUST, DRDLAJ 

T 

1121 MAIN RECEIVER 
OUTPUT, RXO 

NON INVERTING 
RECEIVER (5) 

INPUT, RXI+ 

INVERTING 161 
RECEIVER 

INPUT, RXI- 

1111 SQUELCH 
OUTPUT, SQO 

SQUELCH RECEIVER 
THRESHOLD 

ADJUST, SQTHAJ 
191 	1101 

SQUELCH SQUELCH SQUELCH 

	

RECEIVER DELAY 	DELAY 

	

OUTPUT, INPUT, 	ADJUST, 

	

SQRXO SQDLI 	SQDLAJ 

SN75061 
DRIVERIRECEIVER PAIR WITH SQUELCH 

FUNCTION TABLES 

DRIVER 

INPUTS OUTPUTS 

DRI DATEN DLEN DRO + DRO — 

L 

H 

X 

H 

L 

L 

L 

H 

H 

H 

X 

X 

 H 

L 

L 

L 

H 

Z 

Ht 

Lt 

H 

L 

Z 

Lt 

Ht 

tThis condition is valid during the time period set by D iver Delay Adjust following a rising transition on Driver In. 

Following this, if no subsequent positive transition occurs on Driver In, the outputs will go to the high impedance state. 
tThis condition is valid if it occurs within the enable time set by Driver Delay Adjust after a rising transition on Driver 
In. Otherwise the outputs will be in the high-impedance state. 

fi.ins 9 and 10 are tied together. 

¶An active signal is one that has an amplitude greater than the threshold level set by Squelch Threshold Adjust. 
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SN75061 
DRIVERIRECEIVER PAIR WITH SQUELCH 

logic symbol t 

DR I 
14 

_FL 
DRO+ 

EN 
13 3 

V DRO- DLEN 

1 
DRDLAJ [ADJDEL] 

15 
DATEN 

1— 12 
5 3 RXO 

RXI+ Z1 	2 — 

6 
RXI- Z2 

2 — 

7 
SOTHAJ [ADJTHRES] 

9 
SQRXO 

10 
SODLI 

11 
V3 SOO 

4 
SQDLAJ [ADJDEL] 

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

description 

The SN75061 is a single-channel driver/receiver pair designed for use in IEEE 802.3, 1BASE5 applications 
as well as other general data communications circuits. The SN75061 offers the system designer both a 

driver and a receiver that are easily configured for use with a variety of controllers and data 

encoder/decoders. 

The receiver features a full analog squelch circuit with an adjustable threshold and a programmable squelch 

delay. Internal nodes of the squelch circuitry are brought out to external connections to allow for the insertion 

of noise filtering circuitry of the designer's choice. 

As with the receiver, the driver offers the user a variety of implementation options. Driver enabling may 
be controlled directly by an external logic input, or by use of an on-chip one-shot that is retriggered as 

long as data is being sent to the driver. The driver will then automatically go to the high-impedance state 
when end-of-packet occurs. The driver features internal slew-rate control for optimal matching of rise and 

fall times allowing for reduction of driver-induced jitter. 

receiver 

The SN75061 receiver implements full analog squelch functions by integrating both a separate, parallel 
squelch receiver with an externally programmable threshold, and a programmable one-shot. The output 

of the squelch receiver and the input to the high-level dc-triggered one-shot are brought out to external 

connections. These pins can be shorted for direct implementation, or used for the insertion of noise-filtering 

TEXAS 
INSTRUMENTS 
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SN75061 
DRIVER/RECEIVER PAIR WITH SQUELCH 

circuitry of the implementer's design. The receiver one-shot can be effectively bypassed by applying a 

high logic level to Squelch Delay In. The squelch threshold may be set externally by applying an external 

voltage set to a level that is — 2 times the desired threshold voltage. If Squelch Threshold Adjust is left 
open, the squelch receiver will default to its internal preset value of — 600 mV. The receiver also outputs 
a high logic "squelch" signal when there is no active data present at the receiver inputs. When no data 

is present on the transmission line, the receiver output assumes a high level. The "unsquelch" duration 

is set externally with an R-C combination at Squelch Delay Adjust. 

driver 

The driver offers the user a variety of implementation options. Driver enabling may be controlled directly 

by an active-low external logic input on Data Enable, or by use of another on-chip one-shot that retriggers 

with positive-going transitions on the driver input line. If no positive transition occurs within the pulse 
duration set by an external R-C combination, the one-shot times out and the driver is automatically put 
into a high-impedance state. When operating in the delay-enable mode, the 2-bit-time high-level start-of-

idle pulse prescribed by IEEE 802.3 1 BASES causes the one-shot to time out and automatically place the 
driver outputs in the high-impedance state. This delay time is also adjustable for use in other applications. 

The driver implements an output slew-rate control that is internally set for nominally 40 mV/ns. (This is 

roughly a 100-ns peak-to-peak differential transition time.) The driver outputs are capable of driving a 50-0 

differential load with a minimum output level of 2 V. Short-circuit output current is greater than 100 mA. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC 	  7 V 
Input voltage (any logic input) 	  7 V 
Receiver differential input voltage 	  ± 25 V 
Receiver input voltage 	  ± 15 V 

Driver output voltage 	  —0.5 V to 15 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 11 	 1150 mW 

Operating free-air temperature range 	  0°C to 70 °C 

Storage temperature range 	  — 65 °C to 150 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 	  260°C 

NOTE 1: For operation above 25°C free -air temperature, derate to 736 mW at 70°C at the rate of 9.2 mW/°C. 

recommended operating conditions 

MIN 	NOM 	MAX UNIT 

Supply voltage, VCC 4.75 	5 	5.25 V 

Driver high-level input voltage, VIH 2 V 

Driver low-level input voltage, Vii_ 0.8 V 

Driver high-level output current, 10H — 1 gn mA 

Driver low-level output current, loi_ I ou mA 

Receiver common-mode input voltage, VIC (see Note 2) —2.5 	 5 V 

External timing resistance, Rext 5 	 260 MI 

External timing capacitance, C ext No restriction 

Operating free-air temperature, TA 0 	 70 °C 

NOTE 2: The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet 

for common-mode input voltage VIC and threshold levels VTH and VTL. 

J`• 
10 

INSTRUMENTS 
2-398 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN75061 
DRIVERIRECEIVER PAIR WITH SQUELCH 

electrical characteristics over recommended operating free-air and supply voltage range (unless 
otherwise noted) 

driver 

PARAMETER TEST CONDITIONS MIN TYP t MAX UNIT 

VIK Input clamp voltage II = -18 mA -1.5 V 

V00 Differential-output voltage 
RL = 50 0 2 2.4 3.3 

V  
RL = 115 0 3.65 

,W OD 
Change in differential-output voltage 

for a change in logic input state 
50 mV 

IN High-level input current Vi = 2.4 V 20 AA 

'IL Low-level input current Vi = 0.5 V -35 I.LA 

IOS Short-circuit output current Vo = 0 or 6 V, 	Vi = 0.8 V or 2.5 V ±100 ±300 mA 

102 High-impedance output current VCC = 5.25 V 
VOC = 10 V 100 

AA 
VOC = 0 , -100 

receiver 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage, squelch delay Ii = -18 mA -1.5 V 

VTH rential-input high-threshold voltage Vo = 2.7 V, 	lo = -0.4 mA 50 mV 

VTL 
rential-input low-threshold 

voltage (see Note 21 
Vo = 0.5 V, 	10 = 16 mA - 50 mV 

Vhys  Hysteresis (VTH - VTL) 50 mV 

VIC Common-mode input voltage 5 V 

VOH High-level output voltage 

RXO VCC = 4.75 V, 	1 0H = -400 AA, 

SQDLAJ at 0.8 V 

2.7 

V 
SOO 2.7 3.5 

SQRXO 
VCC = 4.75 V. 	1 0H = - 20 AA, 

VID(RXI) = -0.7 V, SQDLAJ open 
2.7 4.65 

VOL Low-level output voltage 

RXO VCC = 4.75 V, 

SQDLAJ at 2 V 

IOL = 8  mA 0.45 

V 

IOL = 16 mA 0.5 
SOO 

IOL = 8 mA 0.35 0.5 

SQRXO 
VCC = 4.75 V, 

VIDIRXI) = 50 mV 

IOL = 8 mA 0.45 

10L = 16 mA 0.5 

1 1H High-level input current 
SODLI 

Vi = 2.4 V 20 AA 

IIL Low-level input current Vi = 0.5 V -35 AA 

IOS Short-circuit output current 

PlYr1 

. - 
VCC = 5.25 V, 	Vo = 0 

- 15 -85 

mA -15 -100 

. 	. 0 VCC = 5 V, 	Vo = 0 -0.8 -1 -1.2 

11 Input resistance 10 ktl 

VTLIsql 
Squelch preset 

threshold voltage 

VCC = 5  V, 

SOTHAJ OPEN, 

VIC = 1.5 V to 3.5 V -525 -600 -675 mV 

VIC = - 2.5 V to 1.5 V 

or 3.5 V to 5 V 
-500 -700 mV 

Ratio of Squelch Threshold Adjust 

input voltage to actual squelch 

threshold voltage 

SOTHAJ at 200 mV to 4 V -1.9 -2.1 

driver and receiver 

ICC Supply current 
VCC = 5.25 V. 

No loads 

Driver outputs disabled, 
70 mA 

t All typical values are at VCC = 5 V, TA = 25°C. 
NOTE 2: The algebraic convention, in which the less-positive more negative) limit is designated as minimum, is used in this data sheet 

for common-mode input voltage VIC and threshold levels VTH and VTL. 
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5 V 

R ext  = 62 kO 

100 pF 

DRO+ 

3 V 

INPUT 

0 V 

DATEN at 0.5 V 

TEST CIRCUIT 

OUTPUT 

DRO- 	OUTPUT— — —  

tr --Oi 14- 
 SR 

	  --0„, 

— -2 V 

4V -*I 4
- tf 

 
t r  or tf 

VOLTAGE WAVEFORMS 

FIGURE 1. DRIVER SLEW RATE MEASUREMENTS 

SN75061 
DRIVER/RECEIVER PAIR WITH SQUELCH 

switching characteristics, VCC = 5 V, TA = 25°C 

driver 

PARAMETER TEST CONDITIONS MIN 	TYP 	MAX UNIT 

SR 	 Differential-output slew rate 
Vo = -2 V to 2 V, 

RL = 	100 0 (differential), 	See Figure 1 
28 	40 	52 mV/ns 

Differential-output delay time 
tDD + and tDD _I 

C1 	= 15 pF, 

Rt.  = 100 0 (differential), 	See Figure 2 
160 ns 

rential-output delay time 
IDD+ -tDD- 	difference 

RL = 100 0 (differential), 	See Figure 2 5 ns 	, 

tPHZ 

See Figures 3, 4, and 5 

.. ns 

tptz 
Disable time from DATEN 

- ns 

tPZH ns 

tpZL 
Enable time from DATEN 

290 ns 

tpZH 	 Enable time from DLEN 250 ns 

twIen) 
Enable duration time 

Cext = 100 pF, 	Rest  = 62 kft, 	See Figure 6 2 	2.5 	3 As 
(with DLEN low) 

receiver 

PARAMETER TEST CONDIT1r 01. MIN TYP MAX UNIT 

ten(RX) Receiver enable time Squelch off, See muure 7 117 ns 

tpui Propagation delay time, low-to-high-level output Squelch off, See Figure 8 20 35 ns 

tpHL Propagation delay time, high-to-low-level output Squelch off, See Figure 8 22 35 ns 

tense  Unsquelch duration time 

Cext = 50 pF, 

See Figure 9 

Rext = 51 1(0, 
1 1.2 1.45 As 

C ext  = 15 pF, 

See Figure 9 

Next = 6.8 kfl, 
180 ns 

PARAMETER MEASUREMENT INFORMATION 

NOTE A: The input pulse is supplied by a generator having the following characteristics: PRR 	1 MHz, Duty Cycle 	50%, t r  <6  ns, 

6 ns, Zou t = 50 O. 

TEXAS AP 
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5 V 

DRI 

504 

OUTPUT 

RL 

100 ft 

3 

PE-64352 
OR EQUIVALENT 

(See Note DI 

INPUT)/  1 5 V 

IDD + t  "41 14—  

OUTPUT 

3V 

1.5 V 

0 V 

91 14- tDD - 

Vo _ DATEN at 0.5 V 

• 

ir 	S2 1 

=-- 
CL = 15 pF 

(See Note B) 

TEST CIRCUIT 

Si 2 

DRO+ I 

DRO- 

CL TRL = 
100 ft 

50% 

IS1 and S2 open 

VOLTAGE WAVEFORMS 

GENERATOR 

(See Note Al 

DLEN at 3 V 

DRI at 0 V or 3 V 

GENERATOR 

(See Note Cl 

100 pF 

DRO+ 

OUTPUT 

c L  - 50 pF RL  
j_ (See Note BI 100 4  

50 12 

DATEN 
DRO - 

TEST CIRCUIT 

SN75061 
DRIVERIRECEIVER PAIR WITH SQUELCH 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 2. DRIVER DIFFERENTIAL DELAY TIMES 

5 V 

R ext  = 62 k!! 

DRDLAJ 

3V 

—\1\ INPUT 	1.5 V 	1.5 V 

I 	 4- 	o v 

	

tpai+-01 	tpriz-4.--11 0.5 V 

- —Voii 

OUTPUT 
2 3 V 

VOLTAGE WAVEFORMS 

FIGURE 3. DRIVER ENABLE AND DISABLE TIMES 

	

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 	1 MHz, Duty Cycle 	50%, 
t r 	6 ns, tf 	6 ns, Zeut = 50 0. 

B. CL includes probe and jig capacitance. 
C. The input pulse is supplied by a generator having the following characteristics: PRR 	500 kHz, Duty Cycle 	50%, 

t r 	6 ns, tf 	6ns, Zeut = 50 ft. 
D. When measuring differential-output delay time difference, switches S1 and S2 are closed. (Isolation transformer from Pulse 

Engineering P/N PE-643521. 

Tr xas 
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DLEN at 3 V 
ext = 100 pF 

5V 

DRO+ 	 RL = 
100 4 

DRI at 

. 0 V or 3 V 
OUTPUT 

CL "" 50 pF 

T (See Note RI DRO - 
DATEN 

GENERATOR 
(See Note Al 

50 (2 

DRDLAJ 

Cext 	100 pF 

DRO + 

DLEN at 0.5 V 

DRI 

GENERATOR 

(See Note CI DRO - 

CL = 50 pF 

(See Note B) 

OUTPUT 

R L 

 100 

50 (2 

DATEN at 3 V 

SN75061 
DRIVERIRECEIVER PAIR WITH SQUELCH 

PARAMETER MEASUREMENT INFORMATION 

5V 

Rest 	62 kEI 
DRDLAJ 

TEST CIRCUIT 

. 	

3 V 

INPUT 	1.5 V 	1.5 V 

	

I 	  J. 	0 V 

	

I 	 I 

	

tPZ L-11 	141- 	tPLZ-11 14- 
1 

5 V 
"Thl 	 14 t\  

OUTPUT 	2.3 V 	
7'...' 

T VOL 

0.5 V 

VOLTAGE WAVEFORMS 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 

5V 

Rext = 62 k:2 

3 V 

_I  INPUT 	1.5 V 	 \ 

I \--. — •— 0 V 

I
I 

 

OUTPUT 1-

----‘ 	 VOH 

2.3 V 	\ 

0 V 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 5. ENABLE TIMES FROM DELAY ENABLE 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s, 200 kHz, Duty Cycle s 50%, 

t r s. 6 ns, tf s 6 ns, Zou f = 50 R. 
B. CL includes probe and jig capacitance. 
C. The input pulse is supplied by a generator having the following characteristics: PRR s 1. MHz, Duty Cycle s 50%, t r  s6 ns, 

tf s 6 ns, Zout = 50 O. 

Trams 
INS1 RUMENTS 

4 
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DLEN at 0.5 V 
Cext = 100 pF 

DRO 

DRI 	 OUTPUT 

CL — 50 pF 

[' ISee Note B) 

DATEN at 3 V 

DRO — 
RL 

100 0 

SN75061 
DFIIVERIRECEIVER PAIR WITH SQUELCH 

PARAMETER MEASUREMENT INFORMATION 

GENERATOR 

ISee Note Al 

1.5 V 

OPEN 

5 V 

Rest "' 62 

DRDLAJ 

TEST CIRCUIT 

INPUT / 

tw( en) —1101 0.5 V 

	  I 	— VOH 

	

2.3 V 	\ 

0 V 

VOLTAGE WAVEFORMS 

FIGURE 6. ENABLE DURATION TIME WITH DELAY ENABLE LOW 

5 V 

Rext 	51 kl2 
3V 

INPUT 	 1.5 V 1.5 V 

tr--- 

ext — 50  PF 

	

I 	 0 V 

	

-41 	OF ten(RX) 

	

OUTPUT 	

OUTPUT --"\jis 

1.3 V 	1.3 VT—.  

SQTHAJ 

SQRXO SQDLI 

3 V 

0 V 

OUTPUT 

RXI — 	 RXO 

SQDLAJ 

CL — 15 pF 
(See Note B) 

VON 

VO L 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 7. RECEIVER ENABLE (UNSQUELCH) TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR .5 500 kHz, Duty Cycle 5 50%, 

t r  5 6 ns, tf < 6 ns, Zout = 50 0. 
B. CL includes probe and jig capacitance. 

C. The input pulse is supplied by a generator having the following characteristics: PRR 5 200 kHz, Duty Cycle < 50%, t r  56 ns, 

t1 5 6 ns, Zout  = 50 0. 
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GENERATOR 
(See Note Al ext 	50 pF 

RXI- 
OUTPUT 1.5 V 

OPEN 
SQTHAJ 

SQDLI 
- 15 pF 

._L (See Note El 

5V 
SQDLAJ 

Rext = 51 k!: 

3 V 

TEST CIRCUIT 

SN75061 
DRIVERIRECEIVER PAIR WITH SQUELCH 

PARAMETER MEASUREMENT INFORMATION 

 	 3V 

} INPUT 	1.5 V 	1.5 Ak ....._ 

	

1 	 I 	0 V 

	

tPLH-1101 	141— 	tPHL-11 14— 

	

j 	  

1.3 V 	

4- 	VOH 

OUTPUT 1.3 4,\.,  

VOLTAGE WAVEFORMS 

VOL 

FIGURE 8. RECEIVER PROPAGATION DELAY TIMES 

5V 

GENERATOR 
(See Note C( 

3V 

---\\  INPUT 	1.5 V 	1.5 VI  

tunsq -14 	14--- 

\
0H 

.----\ OUTPUT 	 1.3 V 	1.3 V 

VOL 

SGRX0 • SQDLI 

TEST CIRCUIT 	 VOLTAGE WAVEFORMS 

FIGURE 9. UNSQUELCH DURATION TIME 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 5- 1 MHz, Duty Cycle < 50%, t r 	6 ns, 

tf 5- 6 55,  Zout = 50 0. 
B. CL includes probe and jig capacitance. 
C. The input pulse is supplied by a generator having the following characteristics: PRR 5 100 kHz, Duty Cycle 5 50%, 

6 ns, tf -.s 6 ns, Z ou t = 50 ti 

TFXAS 414  
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SN75123 
DUAL LINE DRIVER 

01322, SEPTEMBER 1973—REVISED SEPTEMBER 1986 

• Meets IBM System 360 Input/Output 
Interface Specifications 

• Operates from Single 5-V Supply 

• TTL Compatible 

• 3.11-V Output at I0H 	—59.3 mA 

• Uncommitted Emitter-Follower Output 
Structure for Party-Line Operation 

• Short-Circuit Protection 

• AND-OR Logic Configuration 

• Designed for Use With Triple Line Receiver 

SN75124 

• Designed to Be Interchangeable With 

Signetics N8T23 

description 

The SN75123 dual line driver is specifically 

designed to meet the input/output interface 

specifications for IBM System 360. It is also 

compatible with standard TTL logic and supply 
voltage levels. 

The low-impedance emitter-follower outputs of 
the SN75123 will drive terminated lines such as 

coaxial cable or twisted pair. Having the outputs 
uncommitted allows wired-OR logic to be 

performed in party-line applications. Output 
short-circuit protection is provided by an internal 

clamping network that turns on when the output 

voltage drops below approximately 1.5 V. All the 
inputs are in conventional TTL configuration and 

the gating can be used during power-up and 
power-down sequences to ensure that no noise 

is introduced to the line. 

The SN75123 is characterized for operation from 
0 °C to 70 °C. 

D, J, OR N PACKAGE 

(TOP VIEW) 

1A 

1B 

1C 

1D 

16 

1F 

1Y 

GND 

16 

15 

14 

13 

12 

11 

0 

9 

VCC 
2F 

2E 

2D 

2C 

2B 

2A 

2Y 

FUNCTION TABLE 

INPUTS OUTPUT 

ABCDEF Y 

HHHHXX H 

X 	X 	X 	X 	HH H 

All other input 

combinations 
L 

H = high level 

L = low level 

X = irrelevant 

logic symbol 

1A 

1B 

1C  

10  

1E 

1F 

2A 

26 

2C 

2D 

2E 

2F 

t 

(1) 

171  1Y 

2Y 

t> 

121  
131 

141 

191 

151 

(61 

(10) 

1111 

(121 

(131 

114) 

(151 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 ano 

IEC Publication 617-12. 

logic diagram, each driver (positive logic) 

P .1.:•)I I •.% DATA documents contain • • • ation 

	

di Jo publication date. Product( 	• 'm to 

	

specifications per the terms of Texas 	.• •loots 
standard warranty. Production processors dd..s not 
necessarily include testing of all parameters. 
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VCC 1161 

TO OTHER 	 

 7  

4 M2 

LINE DRIVER 

_1,101,6  

(2,111 

C  13,121  

D  14,131  

E  15,141  

16,151 

5 

17,91 

A AI 
• • e • • IR)  

GND • • 

EN15123 
DUAL LINE DRIVER 

schematic (each driver) 

TO OTHER 

LINE DRIVER 

Resistor values shown are nominal. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 

Input voltage 	  5.5 V 
Output voltage 	  7 V 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 21: 

D package 	  950 mW 
J package 	  1025 mW 
N package 	  1150 mW 

Operating free-air temperature range 	  0 °C to 70 °C 

Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 	  260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300°C 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. For operation above 25°C free-air temperature, derate the D package to 608 mW at 70°C at the rate of 7.6 mW/ °C, the 
J package to 656 mW at 70°C at the rate of 8.2 mW/ °C, and the N package to 736 mW at 70 °C at the rate of 9.2 mW/ ° C. 
In the J package, SN75123 chips are glass mounted. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VII_ 0.8 V 

High-level output current, Imi —100 mA 

Operating free-air temperature, TA 0 70 °C 

2-406 
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PARAMETER MEASUREMENT INFORMATION 

--lig 4. 5 5 ns —1 14-, 5 ns 

	

90% 	90% 	I 	
3V 

	

If 1.5 V 	1.5 V 	I 

3V 
	

VCC 

INPUT 

10% 

OUTPUT 

CL 

(See Note B1 

OUTPUT 

10% 
0 V 

14-101-tPHL 

VOH 

1.5 V 	1.5 V 

VOL 

1 
tpLH-1--.61 

PULSE 

GENERATOR 

(See No e AI 

SN75123 
DUAL LINE DRIVER 

electrical characteristics, VCC = 4.75 V to 5.25 V, TA = 0°C to 70°C (unless otherwise noted) 

1 ...I ;METER TEST C. .%1•ITIONS 

VIK 	Input ....,..lp voltage VCC = 5  V, 	II = 	- .,_ ,.,A - 	.., 

Vigio 	Input breakdown voltage VCC = 5  V, 	li = 10 mA 5.5 V 

VOH 	High-level output voltage 
VCC = 5  V , 	V11-1= 2 V, 

loH = -59.3 mA, See Note 3, 

TA = 25°C 3.11 	. 
V 

TA = 0°C to 70°C 2.9 

10H 	High-level output current 
VCC = 5  V, 	Vii.{ = 4.5 V, 	Vory = 2 V, 

TA = 25 °C, 	See Note 3 
-100 	-250 mA 

VOL 	Low-level output voltage VIL = 0.8 V, 	IOL = -240 AA, See Note 3 0.15 V 

lo(off) 	Off-state output current VCC = 0, 	Vo = 3 V 40 itA 

IIH 	High-level input current Vi = 4.5 V 40 AA 

11L 	Low-level input current V1 = 0.4 V -0.1 	 - 1.6 mA 

IOS 	Short-circuit output currentt VCC = 5  V , 	TA = 25 ° C -30 mA 

lccH 	Supply current, outputs high 
VCC = 5.25 V, 	All inputs at 2 V, 

Outputs open 
28 mA 

ICCL 	Supply current, outputs low 
VCC = 5.25 V, 	All inputs at 0.8 V, 

Outputs open 
60 mA 

t Not more than one output should be shorted at a time. 
NOTE 3: The output voltage and current limits are valid for any appropriate combination of high and low inputs specified by the function 

table for the desired output. 

switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	TYP 
- 

7.'• • 
- 

.1%1. - 

 ns 
tPLH Propagation delay time, low-to-high-level output RL = 50 0, 

See Figure 1 

CL = 15 pF, 12 4..., 

tPHL Propagation delay time, high-to-low-level output 12 20 

tpLH Propagation delay time, low-to-high-level output RL = 50 0, 

See Figure 1 

CL = 100 pF, 20 35 
ns 

tpHL Propagation delay time, high-to-low-level output 15 25 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Z o  = 50 0; tw  = 200 ns, duty cycle = 50%. 
B. CL Includes probe and jig capacitance. 

FIGURE 1. SN75123 SWITCHING TIMES 

TEXAS 
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B— 	 I , 1  
B 	 . 	a , _., , 	 I 

	

D _., , 	
E 	

1 	
I 

SN75123 '/: 

 

1959 

L 	  J 
4,_______. 

959 

I 

I STROBE 

I A 

I 	B 

L . 

I 

I 
'A SN75124i  

95 0 COAXIAL CABLE 

SN75123 
DUAL LINE DRIVER 

TYPICAL CHARACTERISTICS 

OUTPUT CURRENT 

vs 

OUTPUT VOLTAGE 

- 300 IIII 
VCC = 5V 
All inputs at 2 V 

-250 25°C - TA --- 25 

4 
E 

I 	-200 
'4 
2 
5 
U 	-150 
5 
e- 
o

1 	-100 
O 
 

- 50 

5 

Vo-Output Voltage-V 

FIGURE 2 

APPLICATION INFORMATION 

0
0 	1 	2 	3 	4 

Y 

FIGURE 3. UNBALANCED LINE COMMUNICATION USING '123 AND '124 

TEXAS 
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VCC 

1 

1R 

3A 
3S 
3R 

3Y 

16 

15 

14 

13 

12 

11 

10 

9 

SN75124 
TRIPLE LINE RECEIVER 

D1322, SEPTEMBER 1973—REVISED SEPTEMBER 1989 

• Meets IBM System 360 Input/Output 
Interface Specifications 

D, J, OR N PACKAGE 

(TOP VIEW) 

    

• Operates from Single 5-V Supply 	 1A 

1B 
• TTL Compatible 

2R 
• Built-In Input Threshold Hysteresis 	 2S 

• High Speed . . . Typical Propagation Delay 
Time = 20 ns 

• Independent Channel Strobes 

2A 
2B 
2Y 

GND 

• Input Gating Increases Application Flexibility 

• Designed for Use with Dual Line Driver 
SN75123 

• Designed to Be Interchangeable with 
Signetics N8T24 

description 

The SN75124 triple line receiver is specifically 

designed to meet the input/output interface 
specifications for IBM System 360. It is also 

compatible with standard TTL logic and supply 
voltage levels. 

The SN75124 has receiver inputs with built-in 

hysteresis to provide increased noise margin for 

single-ended systems. An open line will affect 

the receiver input as would a low-level input 
voltage and the receiver input can withstand a 
level of —0.15 V with power on or off. The other 
inputs are in TTL configuration. The S input must 

be high to enable the receiver input. Two of the 

line receivers have A and B inputs that, if both 

are high, will hold the output low. The third 
receiver has only an A input that, if high, will hold 

the output low. 

The SN75124 is characterized for operation from 
0°C to 70°C. 

logic symbolt 

1R 

1S 

11 413  

2R 

2S 

2A 

2B 

3R  

3S 

3A 

1141 	r, 

y 

J:11> 

(151 
(1) 

171  2Y 

121 

131 N. 

141 

15) 

191 3v  

(61 

(101 
n- t 

(11)  

(12)  

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

FUNCTION TABLE 

INPUTS OUTPUT 

Y A B 5  R S 

H H X X 

J
 __I  

2
 
2
  
2

  
I
  

X X L H 

L X H X 

L X X L 

X L H X 

X L X L 

1- 13 input and last two lines of the 

function table are applicable to 
receivers 1 and 2 only. 

AVAILABLE OPTIONS 

TA 

PACKAGE 

SMALL OUTLINE 

(131 

CERAMIC DIP 

WI 

PLASTIC DIP 

IN) 

0°C 

to 

70°C 

SN75124D SN75124J SN75124N 

The D package is available taped and reeled. Add the suffix R to the 

device type (i.e., SN75124DR). 

• 11 	 I.% DATA documents contain information 
ruhlication date. Products conform to 

specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

„to 
TEXAS 

INSTRUMENTS 
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(7) 
2Y 

110) 

R  114. 3, 10) 
113, 7, 9) y 

VCC 	 

TO OTHER 4-1  
RECEIVERS 

4 kOT 800 ft 

YI 

58 0 

GND 

TO OTHER 4— 
RECEIVERS 

4 

12. 61 1  

II. 5 	2 

/77 

(15, 4, 11) 
S 	 

SN75124 
TRIPLE LINE RECEIVER 

logic diagram (positive logic) 

18 

1S 

1A 

1B 

  

2R 

(4) 
2S 

(5) 
2A 

I  
213

d) 
 

131 

3R 

3S (9) 
V 

3A 	
121 

schematic (each receiver) 

VCC bvs 

1 8 input is provided on receivers 1 and 2 only. 
Resistor values shown are nominal. 
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S N75124 
TRIPLE LINE RECEIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 

Input voltage: R input with VCC applied 	  7 V 
R input with VCC not applied 	  6 V 

A, B, or S input 	  5.5 V 
Output voltage 	  7 V 

Output current 	  ± 100 mA 
Continuous total dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Lead temperature 1,6 mm 11/16 inch) from case for 60 seconds: J package 	  300 °C 

Lead temperature 1,6 mm 11/16 inch) from case for 10 seconds: D or N package 	 260 °C 

NOTE 1: Voltage values are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE 
TA 5. 25 ° C DERATING FACTOR TA 	70 ° C 

POWER RATING ABOVE TA 	25°C POWER RATING 

D 950 mW 7.6 mW/°C 608 mW 

J 1025 mW 8.2 mW/°C 656 mW 

N 1150 mW 9.2 mW/°C 736 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH 
A , B, or S 2 

V 
R 1.7 

Low-level input voltage, Vg .  
A8 , B, or S 0 

V 
R 0..7 

High-level output current, 10H —BOO AA 

Low-level output current, 1,0L 16 mA 

Operating free-air temperature, TA 0 70 °C 

TEXAS 
INSTRUMENTS 

4 
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V CC 2.6 V 
-I 14– 5 ns 
	I 	I 

	

90% 	
2.6 V 

1.5 V 

10% 
0 V 

VOH 

OUTPUT 	 1.5 V 1.5 V 

VOL 

84.5 0 

PULSE 

GENERATOR 

(see Note AI 

1N3064 

OUTPUT 

5 VI CL 
30 pF 

Isee Note BI 

SN75124 
TRIPLE LINE RECEIVER 

electrical characteristics, VCC = 4.75 V to 5.25 V, TA = 0°C to 70 °C (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

Vhys Hysteresis (VT +  —VT_) R VCC = 5 V, 	TA -= 25 ° C 0.2 0.5 V 

VIK Input clamp voltage A,B, or S VCC = 5  V, 	II = —12 mA ' —1.5 V 

VIBRII 
Input breakdown 

voltage 
A,B, or S VCC = 5  V. 	II = 10 mA 5.5 V 

VOH High-level output voltage 
. VIH = VIH min, 	VIL  =VI_ max, 

1 0H = —800 pA, See Note 2 
2.6 V 

VOL Low-level output voltage 
VIH = VIH min, 	VIL = VIL max, 

IOL = 16 mA, 	See Note 2 
0.4 V 

II 
Input current at

maximum input voltage 
R 

Vi = 7 V 5 
mA 

Vi = 6 V, 	VCC = 0  5 

11H High-level input current 
A,B, or S Vi = 4.5 V 40 

pA 
R VI = 3.11 V 170 

III_ Low-level input current A,B, or S Vi = 0.4 V, 	VIR = n 2  V —0.1 —1.6 mA 

105 Short-circuit output current t VCC = 5  V, 	TA = 	, —50 —100 mA 

ICC Supply current 
All inputs = 0.8 V 72 

mA 
All inputs = 2 V 100 

tTypical value is at VCC = 5 V, TA = 25°C. 

tNot more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
NOTE 2: The output voltage and current limits are characterized for any appropriate combination of high and low inputs specified by the 

function table for the desired output. 

switching characteristics, VCC =. 5 V. TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tpLTA Propagation delay time, low-to-high-level output from R input 
See Figure 1 

20 30 
ns 

tpHL Propagation delay time, high-to-low-level output from R input 20 30 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Z out  = 50 0, PRR 	5 MHz, duty cycle = 50%. 

B. CL includes probe and jig capacitance. 

FIGURE 1. SN75124 SWITCHING TIMES 
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SN75124 
TRIPLE LINE RECEIVER 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

RECEIVER INPUT VOLTAGE 

0 0 2 0 4 0 6 0 8 1 1.2 1 4 1 6 1 8 2 

VI—Input  Voltage — V 

FIGURE 2 

TYPICAL APPLICATION DATA 

FIGURE 3. UNBALANCED LINE COMMUNICATION USING SN75123 AND SN75124 
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SN75127 

115) iy  

141  

(7)  191 

2Y 

3Y 

4Y 

BY 

BY 

7Y 

SN75125, SN75127 
SEVEN-CHANNEL LINE RECEIVERS 

D2239, JANUARY 1977—REVISED SEPTEMBER 1986 

• Meets IBM 360/370 I/O Specification 

• Input Resistance . . . 7 kit to 20 kit 

• Output Compatible with TTL 

• Schottky-Clamped Transistors 

• Operates from Single 5-V Supply 

• High Speed ... Low Propagation Delay 

• Ratio Specification for Propagation Delay 
Time, Low-to-High/High-to-Low 

• Seven Channels in One 16-Pin Package 

• Standard VCC and Ground Positioning on 
SN75127 

description 

The SN75125 and SN75127 are monolithic 

seven-channel line receivers designed to satisfy 
the requirements of the IBM System 360/370 
input/output interface specifications. Special 
low-power 	design 	and 	Schottky-clamped 
transistors 	allow 	for 	low 	supply-current 

SN75125 

1A 1 
2A 12 

3A 13 
4A 14 

5A ■ 5 

6A 1 

7A ■ 
GND 19 

SN75127 	. 

1A 11 

2A 12 

3A 13 

4A 14 
5A 15 

6A 1 6 

7A 11 
GND 18 

(7OP 

D, J, OR 

VIEW) 

N PACKAGE 

1Y 

■ VCC 

3Y 

4Y 

5Y 

1 6Y 

7Y 

2Y 

N PACKAGE 

VCC 
1Y 

2Y

3Y  

4Y 

1 5Y 
y 11 7Y 

1 W161 

lb 

141 
131 

12 1 
6 	11 
7 	101 

91 

(TOP 

D, J, OR 

VIEW) 

W 161 

151 

1 41 

131 

12 1 
it 

7 	1 90 

requirements while maintaining fast switching 

speeds and high-current TTL outputs. 

The SN75125 and SN75127 are characterized 
for operation from 0°C to 70°C. 

logic symbols 

1A 

2A 

3A 

4A 

5A 

6A 

7A 

t 

111 

SN75'■ 2;; 

r> 	Thy.  (161 1 ., 

2Y 
3y  

4y  

6y  

6Y 

,y 

IA  

2A 

3A 

4A 

5A 

6A 

7A 

12) 131 

(31 114) 

(4) (131 

15) 1121 

161 111) 

(71 (10) 

I.  These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publicaiton 617-12. 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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POST OFFICE BOX 655303 • DALLAS, TEXAS 76265 

Copyright © 1986, Texas Instruments Incorporated 

2-415 

4 



SN75125, SN75127 
SEVEN-CHANNEL LINE RECEIVERS 

schematic (each receiver) 

COMMON CIRCUITRY 

A 
INPUT 

VCC TO OTHER 
CHANNELS 

12 kg 
NOM 

GND 

	 TO OTHER 
CHANNELS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 
Input voltage range: SN75125 	  —0.15 V to 7 V 

SN75127 	  —2 V to 7 V 
Continuous total power dissipation (see Note 2) 	  See Dissipation Rating Table 
Operating free-air temperature range 	  0 °C to 70 °C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300°C 
Lead temperature 1,6 mm 11/16 inch) from case for 10 seconds: D or N package 	 260 °C 

NOTES: 1. All voltage values are with respect to network ground terminal. 

2. In the J package, SN75125 and SN75127 chips are glass mounted. 

DISSIPATION RATING TABLE 

PACKAGE TA < 25
°C DERATING FACTOR TA • 70 °C 

POWER RATING ABOVE TA • 25°C POWER RATING 
D 	 950 mW 	7.6 mW/°C 	608 mW 

1025 mW 	8.2 mW/°C 	656 mW 

N 	1150 mW 	9.2 mW/°C 	736 mW 

TEXAS 
INSTRUMENTS 

4 

• 
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SN75125, SN75127 
SEVEN-CHANNEL LINE RECEIVERS 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.5 5 5.5 V 

High-level input voltage, VIH 1.7 V 

Low-level input voltage, VIL 0.7 V 

High-level output current, loH -0.4 mA 

Low-level output current, loL 16 mA 

Operating free-air temperature, TA 0 70 °C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN TYP t MAX UNIT 

VOH High-level output voltage VCC = 4.5 V, 	VII_ = 0.7 V, 10H = -0.4 mA 2.4 3.1 V 

VOL Low-level output voltage VCC = 4.5 V, 	VIH = 1.7 V, loL = 16 mA 0.4 0.5 V 

IIH High-level input current VCC = 5.5 V, 	Vi = 3.11 V 0.3 0.42 mA 

1IL Low-level input current VCC = 5.5 V, 	Vi = 0.15 V 30 IAA 

IOS Short-circuit output current* VCC = 5.5 V, 	Vo = 0 -18 -60 mA 

rl Input resistance 
VCC = 4.5 V. 0 V, or open, 

AVr = 0.15 V to 4.15 V 
7 20 kg 

ICC Supply current 

VCC = 5 . 5  V , 	1 0H = -0.4 mA, 

All inputs at 0.7 V 
15 25 mA 

VCC = 5 . 5  V , 	IOL = 16 mA, 

All inputs at 4 V 
28 47 mA 

*All typical values are at VCC = 5 V, TA = 25°C. 

*Not more than one output should be shorted at a time. 

switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpLH 	Propagation delay time, low-to-high-level output 

RI_ = 400 0, 	CL = 50 pF, 

See Figure 1 

7 14 25 ns 

tpHL 	Propagation delay time, high-to-low-level output 10 18 30 ns 

tPLH -tpHL 	Ratio of propagation delay times 0.5 0.8 1.3 

tTLH 	Transition time, low-to-high-level output 1 7 12 ns 

tTHL Transition time, high-to-low-level output 1 3 12 ns 

POST OFFICE BOX 855303 • DALLAS, TEXAS 75265 2-417 
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RL = 400 0 
(See Note C) 

CL 50 pF 
(See Note B) 

vcc 

SN75125, SN75127 
SEVEN-CHANNEL LINE RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

k 	61— 10 ns 
—+1  I I 

INPUT 	I 1 	90% 
I 	0 7 V 

10%  

tpHL+I 

2 V 

OUTPUT 

100 ns 	  
10 ns 	Lol- 

1 	I 	I 	  

90% 71 	
3 V 

1.7V 

10% 
0V 

r4" IPLH 41 

0.8 V 
VOL 

t -i- HL 

1.5 V 

it 2V V 

1.2V 	I 

0.8 V J I 

tTLH 

VOH 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Z o  = 50 0, PRR 	5 MHz. 
B. CL includes probe and jig capacitance. 
C. All diodes are 1N3064 or equivalent. 

FIGURE 1 

TFXAS 
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SN75125, SN75127 
SEVEN•CHANNEL LINE RECEIVERS 

TYPICAL CHARACTERISTICS 
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VOLTAGE TRANSFER CHARACTERISTICS 
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VI—Input Voltage—V 
	

VI—Input Voltage—V 

FIGURE 2 
	

FIGURE 3 

INPUT CURRENT 
vs 

INPUT VOLTAGE 

0 	1 	2 	3 	4 
	

5 

VI—Input Voltage—V 

FIGURE 4  

LOW-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

10 	15 	20 

10—Output Current—mA 

FIGURE 5 
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All seven channels 

- No Load 
TA = 25°C 

All inputs 

at 4V 

All inputs 

at 0.7 V 

SN75125, SN75127 
SEVEN•CHANNEL LINE RECEIVERS 

TYPICAL CHARACTERISTICS 

SUPPLY CURRENT 

vs 
SUPPLY VOLTAGE 

0 	1 	2 	3 	4 	5 

VCC — Supply Voltage—V  

FIGURE 6 

30 

25 

E 
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(/) 10 
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FUNCTION TABLE 

INPUTS OUTPUTS 

G A l' F 

L X L H 

H H H H 

H H S L 

H = high level, L = low level, 

X = irrelevant, S = shorted 

to ground 

SN75126 
QUADRUPLE LINE DRIVER 

D3405, FEBRUARY 1990 

• Meets IBM 360/370 I/O Interface 
Specification GA22-6974-3 (Also See 
SN55ALS126 and SN75ALS126) 	 1Y 

• Minimum Output Voltage of 3.11 Vat 	 1 F 

IOH = —60 mA 	 1A 

1,2G 
• Fault-Flag Circuit Output Signals Driver Output 	 2A 

Fault 	
2F 

• Fault-Detection Current-Limit Circuit Minimizes 	 2Y 

Power Dissipation During a Fault Condition 	 GND 

D, J, OR N PACKAGE 

(TOP VIEW) 

VCC 

4Y 

4F 
4A 

3,43 

3A 

3F 

3Y 

• Dual Common Enable 

• Individual Fault Flags 

• Designed to Replace the MC3481 

description 

The SN75126 quadruple line driver is designed 
to meet the IBM 360/370 I/O specification 

GA22-6974-3. The output voltage is 3.11 V 
minimum (at IrDH = — 59.3 mA) over the 

recommended ranges of supply voltage (4.5 V 

to 5.95 V) and temperature. Driver outputs use 
a fault-detection current-limit circuit to allow 
high drive current but still minimize power 

dissipation when the output is shorted to ground. 
The SN75126 is compatible with standard TTL 

logic and supply voltages. 

Fault-flag circuitry is designed to sense and 

signal a line short on any Y line. Upon detecting 

an output fault condition, the fault-flag circuit 
forces the driver output into a low state and 

signals a fault condition by causing the fault-flag 

output to go low. 

The SN75126 can drive a 50-U load as required in the IBM GA22-6974-3 specification or a 90-0 load as 

used in many I/O systems. Optimum performance can be achieved when the device is used with either 
the SN75125, SN75127, SN75128, or SN75129 line receivers. 

The SN75126 is characterized for operation from 0 °C to 70 °C. 

PflaPlICTIOh RATA eocuments contain information 
is of 1. •!•• rlon date. Products conform to 

.1,,a.;:aatIons pvr tl.e terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

TFXAS • 
INSIRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1990, Texas Instruments incorporated 

2-421 



1A (3)  

& D 
1EN2 (21 

G1  
1) 

1,2G 
14

) 
& D 

3EN4 16)  2 F 

03 

2A 
15) 

(71  • 4 (5 2Y 

(11) 
110/ 

3A  

3.40 
(12) 3Y 

(14) 
4f 

 

4A (13)  ZI-1,  (15) 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

SN75126 
QUADRUPLE LINE DRIVER 

logic symbol t logic diagram (positive logic) 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL V OUTPUTS TYPICAL OF F OUTPUTS 

VCC 

R eq 

VCC 

20 kit NOM 

Y OUTPUT 

VCC 

F OUTPUT 

GND 

INPUT r 
ahl GND GND 

A Inputs: Req  ■ 20 MI NOM 

G Inputs: Reg  .. 10 kO NOM 
— — 

ti 

Ito 
TEXAS 

INSTRUMENTS 
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SN75126 
QUADRUPLE LINE DRIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC 	  7 V 
Input voltage 	  7 V 
Continuous total power dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range, TA 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm 11/16 inch) from case for 10 seconds: D or N package 	 260 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300 °C 

DISSIPATION RATING TABLE 

PACKAGE 
TA < 25°C DERATING FACTOR TA = 70 ° C 

POWER RATING ABOVE TA = 25°C POWER RATING 

950 mW 7.6 mW/°C 608 mW 

J 1025 mW 8.2 mW/°C 656 mW 

N 1150 mW 9.2 mW/°C 736 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.5 5 5.95 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VIL 0.8 V 

High-level output current, 10H —59.3 mA 

Operating free-air temperature, TA 0 70 °C 

TEXAS 
INSTRI !MENTS 
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SN75126 
QUADRUPLE LINE DRIVER 

electrical characteristics over recommended operating free-air temperature range 

PARAMETER TEST CONDITIONS MIN MAX UNIT 
VII( Input clamp voltage A,G VCC = 4.5 V, II = -18 mA -1.5 V 

VOH 
High-level output 

voltage 
- 

Y VCC = 4.5 V, loH = -59.3 mA, VIH = 2 V 3.11 

V Y VCC = 5.25 V, 10H = -41 mA, VIH = 2 V 3.9 

F vcc = 4.5 V, 10H = -400 AA, VIH = 2 V 2.5 

VOL 
Low-level output 

voltage 

V VCC = 5 . 5  V ,  IOL = -240 AA, VIL = 0.8 V 0.15 

V 
V VCC = 5.95 V, 10L = -1 mA, VIL = 0.8 V 0.15 

- 
F 

VCC = 4.5 V. 

VIH = 2 V 

IOL = 8 mA, Y at 0 V. 
0.5  

IC" ff)  

Off-state output 

current 
V VCC = 4.5 V, Vi = 0, V0 = 3.11 V 

AA 
V VCC = 0, Vi = 0, V0 = 3.11 V 

II Input current 
A 

VCC = 4.5 V, VI = 5.5 V 
100 

AA 
G 200 

IIH 
High-level input 

current 

A 
V CC = 4 5 V. Vi - 2 7 V 

20 
!IA 

G 40 

IlL 
Low-level input 

current 

A 
VCC = 5.95 V, V1 = 0.4 V 

-250 
AA 

G -500 

IOS 
Short-circuit output 

current 

V VCC = 5.5 V, V0 = 0, VIH = 2.7 V -5 

mA 
T VCC = 5.5 V, V0 = 0 -15 -100 

V VCC = 5.95 V. V0 = 0, VIH = 2.7 V -5 

F VC C  = 5.95 V, V0 = 0 - 15 -110 

ICCH 
Supply current, 

all outputs high 

VCC = 5.5 V, No load, VIH = 2 V 70 
mA 

VCC = 5.95 V. No load, VIH = 2 V 80 

ICCL 
Supply current, 

Y outputs low 

VCC = 5.5 V, No load, VIL = 0.8 V 55 
mA 

VCC = 5.95 V. No load, VIL = 0.8 V 70 

switching characteristics at TA = 25°C 

PARAMETER FROM TO TEST CONDITIONS MIN 	 MAX UNIT 

Propagation delay time, 
tPLH 

low-to-high-level output 

A Y 

VCC = 4.5 V to 5.5 V. 

RL = 50 0, 	 CL = 50 pF, 

VH(refl = 3.11 V. 

See Figures 1 and 2 

40 ns 

Propagation delay time, 
tPHL 

high-to-low-level output 
37 ns 

tPLH 	Ratio of propagation 

tPHL 	delay times 
0.3 	 3 

Propagation delay time, 
tPLH 	

_ 
low-to-high-level output 

A se 

VCC = 5.25 V to 5.95 V, 

RL = 90 0, 	 CL = 50 pF, 

VI-Wen = 3.9 V 
 See Figures 1 and 2 

45 ns 

Propagation delay time, 
tPHL 

high-to-low-level output 
45 ns 

Propagation delay time, 
tPLH 

low-to-high-level output 
A F 

VCC = 5 V, 	 RL = 2 la 

CL - 15 pF, 

See Figures 1 and 2 

60 es 

Propagation delay time, 
tPHL 

high-to-low-level output 
100 ns 

TEXAS stiP 
INSTRUMENTS 
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4V 
I 

1.3V 

10% 
0 V 

tPHL 
NORMAL 

OPERATION 
VOH 

0.5 V VOL  

Imo— 	--NH 	tf 

I 

90% 90% 

1.3V 

10% 

1 PLH 

VHlref) 

C 

4 	11P11
L - 15 pF 	

1  
(See Note AI 

i RL  = 2 Idl 
Y OUTPUT 

CL .- 50 pF 

T
(See Note Al 

CLOSE FOR 
TESTING T 

F OUTPUT 

SN75126 
QUADRUPLE LINE DRIVER 

PARAMETER MEASUREMENT INFORMATION 

A INPUT 

Y OUTPUT 

tPHL tPLH 

VOH DRIVER F OUTPUT 
SHORT 

1.3 V 1.3 V CIRCUIT 

OPERATION 

- VO L 

NOTE: The input pulse is supplied by a generator having the following characteristics: PRR 	1 MHz, duty cycle ,E 50%, 	6 ns, 

tf 5 6 no, Z out = 50 O. 

FIGURE 1. INPUT AND OUTPUT VOLTAGE WAVEFORMS 

5V 

NOTE A: CL includes probe and stray capacitance. 

FIGURE 2. SWITCHING CHARACTERISTICS LOAD CIRCUITS 

Micas 
INS1 RUMENTS 
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SN75129 

1A 

2A 

3A 

4A 

5A 

6A 

7A 

8A 

(191 

118) 

1171 

(16) 

115) 

(14) 

(131 

(121 

1Y 

2Y 

3v  4Y 

5Y 

6Y 

7Y 

8Y 

Ai? TEXAS 
• INSTRUMENTS 

1105 Ir 	r ocuments contain information 
• .s of 	o .'ion date. Products conform to 

terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

Copyright © 1986, Texas Instruments Incorporated 

SN75128, SN75129 
EIGHT•CHANNEL LINE RECEIVERS 

D2305, JANUARY 1977—REVISED SEPTEMBER 1986 

• Meets IBM 3601370 I/O Specification 

• Input Resistance . . . 7 kO to 20 kfrt 

DW, J, OR N PACKAGE 

(TOP VIEW) 

   

•IS/1S* • Output Compatible With TTL 
lA 

• Schottky-Clamped Transistors 	 2A 

• Operates From a Single 5-Volt Supply 	
3A 

 
4A 

• High Speed . 	. Low Propagation Delay 	 5A 

• Ratio Specification . . . tpLHA 	
6A 

TEIL 	
7A 

• Common Strobe for Each Group of Four 	 8A 
Receivers 	 GND 

VCC 
1Y 

2Y 

3Y 

4Y 

5Y 

6Y 

7Y 

8Y 

2S/2g* 

• SN75128 . . . Active-High Strobes 

SN75129 . . . Active-Low Strobes 
* S and S for SN75128 and SN75129, respectively 

description 

The SN751 28 and SN75129 are eight-channel line receivers designed to satisfy the requirements of the 

input-output interface specification for IBM 360/370. Both devices feature common strobes for each group 
of four devices. The SN75128 has active-high strobes; the SN75129 has active-low strobes. Special low-
power design and Schottky-diode-clamped transistors allow low supply-current requirements while 

maintaining fast switching speeds and high-current TTL outputs. 

The SN75128 and SN75129 are characterized for operation from 0°C to 70°C. 

logic symbols 

1S 

2S 

1A 

2A 

3A 

4A 

5A 

6A 

7A 

8A 

t 

(11 

SN75128 

1Y 

EN1 

EN2 
1 	 r 

(11) 

(2) 
C> 	1 

(31 s118) 
2Y 

(4) ,117) 3Y 

(5) (161 4Y 
16) sy C> 	2 
(7) BY 
(8) 113) 

7Y 
(91 BY 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617 - 12. 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 2-427 



2-428 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

COMMON 
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TO THREE \■•■•■\/......■/V 
 OTHER 	 TO SEVEN 

CHANNELS 	OTHER CHANNELS 
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4 

SN75128, SN15129 
EIGHT-CHANNEL LINE RECEIVERS 

logic diagrams (positive logic) 

SN75128 SN75129 

schematic (each driver) 



TA 5 25°C DERATING FACTOR TA - 70°C 
PACKAGE 

POWER RATING ABOVE TA 25 ° C POWER RATING 

	

' DW 	1125 mW 	9.0 mW/°C 	720 mW 

	

J 	1025 mW 	8.2 mW/°C 	656 mW 

	

N 	1150 mW 	9.2 mW/°C 	736 mW 

SN75128, SN75129 
EIGHT-CHANNEL LINE RECEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 

A input voltage range 	  -0.15 V to 7 V 

Strobe input voltage 	  7 V 

Continuous total power dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range 	  0°C to 70°C 

Storage temperature range 	  -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: DW or N package 	 260°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300°C 

NOTE 1: All voltage values are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.5 5 5.5 V 

High-level input voltage, VIH 
A 1.7 

V 
S 2 

Low-level input voltage, Vg_ 
A 0.7 

V 
S 0.7 

High-level output current, 10H -0.4 mA 

Low-level output current, loL 16 mA 

Operating free-air temperature, TA 0 70 °C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN TYP .I MAX UNIT 

VOH High-level output voltage = 4.5 V. VIL VCC 	 = 0.7 V, 	IOH = -0.4 mA 2.4 3.1 V 

VOL Low-level output voltage VCC = 4.5 V, Vg..1 = 1.7 V, 	loL = 16 mA 0.4 0.5 V 

VII( Input clamp voltage S VCC = 4.5 V, II = -18 mA -1.5 V 

1 1H High-level input current 
A VCC = 5.5 V, V1 = 3.11 V 0.3 0.42 mA 

S VCC = 5.5 V, Vi = 2.7 V 20 ilA 

ilL Low-level input current 
A VCC = 5.5 V, Vi = 0.15 V 30 i4A 

S VCC = 5.5 V, Vi = 0.4 V -0.4 mA 

IOS Short-circuit output current* VCC = 5.5 V, V0 = 0 	 . -18 -60 mA 

n Input resistance VCC = 4.5 V, 0, or open; 	AVI = 0.15 V to 4.15 V 7 20 k0 

ICC Supply current 

SN75128 VCC = 5.5 V, Strobe at 2.4 V, All A inputs at 0.7 V 	, 19 31 

mA 
SN75129 VCC = 5.5 V, Strobe at 0.4 V. All A inputs at 0.7 V 19 31 

SN75128 VCC = 5.5 V, Strobe at 2.4 V, All A inputs at 4 V 32 53 

SN75129 VCC = 5.5 V, Strobe at 0.4 V, All A inputs at 4 V 32 53 

*All typical values are at VCC = 5 V, TA = 25°C. 
*Not more than one output should be shorted at a time. 

TEXAS 
INSTRUMENTS 

Ito 
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3 V 
90% 90% 

1THL 
VOL 

tTLH 

0.8 V 	0.8 V 

OUTPUT VCC 

400 0 

FROM OUTPUT 
UNDER TEST 

(See Note C) 50 pF 
(See Note B) 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

PARAMETER MEASUREMENT INFORMATION 

INPUT 	 i 	 I 
I (See Notes Vre 1 	14— 100 ns —04 	ref2 

A, D, and El 	I I 	 I 

10% 	I I 

: 14-10 ns 	10 ns-14 

14-101— tPHL 

2V 

1.5 V 	 1.2 V OUTPUT 

0V 

VOH 

SN75128, SN75129 
EIGHT-CHANNEL LINE RECEIVERS 

switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER FROM TEST CONDITIONS 
MIN I T P I 5 I- 

— 
MAX 

UNIT 
MAX MIN 

tpLH 	Propagation delay time, low-to-high-level output 7 14 25 7 14 25 ns 

tpHL 	Propagation delay time, high-to-low-level output 

=  R 	400 0, CL 

L = 50 pF, 

See Figure 1 

10 18 30 10 18 30 ns 

tpLH 	Propagation delay time, low-to-high-level output 

S 

26 40 20 35 ns 

tpHL 	Propagation delay time, high-to-low-level output 22 35 16 30 ns 

tPLH Ratio of 	 delay times propagation A 0.5 0.8 1.3 0.5 0.8 1.3 
tPHL 

tTLH 	Transition time, low-to-high-level output 1 7 12 1 7 12 ns 

tTHL 	Transition time, high-to-low-level output 1 3 12 1 3 12 ns 

NOTES: A. Input pulses are supplied by a generator having the following characteristics: Z o  = 50 It, PRR < 5 MHz. 
B. Includes probe and jig capacitance. 
C. All diodes are 1N3064 or equivalent. 

D. The strobe inputs of SN75129 are in-phase with the output. 

E. Vref1 = 0.7 V and V ref2 = 1.7 V for testing data (A) inputs, Vref1 = Vref2 = 1.3 V for strobe inputs. 

FIGURE 1 

2-430 
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i 
VCC-5V 
No Load 

TA = 25 ° C 

VCC = 5  V 
0.5 -- VI = 5 V 

TA = 25°C 

0.6 

0.4 

0.3 

0.2 

0.1 

0 0 

1 

VI—Input Voltage—V 

FIGURE 2 

INPUT CURRENT 
VS 

INPUT VOLTAGE 

1 

VI—Input Voltage—V 

FIGURE 3 

LOW-LEVEL OUTPUT VOLTAGE 
VS 

OUTPUT CURRENT 

SN75128, SN75129 
EIGHT-CHANNEL LINE RECEIVERS 

TYPICAL CHARACTERISTICS 

VOLTAGE TRANSFER CHARACTERISTICS 
VOLTAGE TRANSFER CHARACTERISTICS FROM A INPUTS 

0 	1 	2 	3 	4 
	

5 
	

0 	5 	10 	15 
	

20 

V1—Input Voltage—V 
	

10—Output Current—mA 

	

FIGURE 4 
	

FIGURE 5 
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SN75130 
QUADRUPLE LINE DRIVER 

!

• Meets IBM 360/370 I/O Interface 
Specification GA22-6974-3 (Also see 
SN75ALS130) 

• Minimum Output Voltage of 3.11 V at 
IOH = — 60 mA 

• Fault-Flag Circuit Output Signals Driver 
Output Fault 

• Fault-Detection Current-Limit Circuit 

Minimizes Power Dissipation During a Fault 
Condition 

• Common Enable and Common Fault Flag 

• Designed to Be an Improved Replacement 

for the MC3485 

description 

The SN75130 quadruple line driver is designed 

to meet the IBM 360/370 I/O specification 

GA22-6974-3. The output voltage is 3.11 V 

minimum (at 10H = — 59.3 mA) over the 
recommended ranges of supply voltage (4.5 V 

to 5.5 V) and temperature (0°C to 70°C). Driver 
outputs use a fault-detection current-limit circuit 

to allow high drive current but still minimize 

power dissipation when the output is shorted to 
ground. The SN75130 is compatible with 
standard TTL logic and supply voltages. 

D3406, FEBRUARY 1990 

D, J, OR N PACKAGE 

(TOP VIEW) 

1Y 

1W 

1A 

G 

2A 

2W 

2Y 

GND 

16 

15 

14 

13 

12 

11 

10 

9 

VCC 

4Y 

4W 

4A 

F 
3A 

3W 

3Y 

FUNCTION TABLE 

INPUTS OUTPUTS 

Gt 	A 1, 	f W 

X
 --,

I
2
  

--,
X

2
I
  

L H H 

L H H 

H H L 

S L H 

H = high level, L = low level, 
X = irrelevant, S = shorted to 
ground 

tG and F are common to the four 
drivers. If any of the four Y 
outputs is shorted, the Fault-Flag 

will respond. 

Fault-flag circuitry is designed to sense and signal a line short on any Y line. Upon detecting an output 

fault condition, the fault-flag circuit forces the driver output into the off (low) state and signals a fault 

condition by causing the fault-flag output to go low. 

The SN75130 can drive a 50-0 load as required in the IBM GA22-6974-3 specification or a 90-0 load as 
used in many I/O systems. Optimum performance can be achieved when the device is used with either 
the SN75125, SN75127, SN75128, or SN75129 line receivers. 

The SN75130 is characterized for operation from 0°C to 70°C, 

IMPACT is a trademark of Texas Instruments Incorporated 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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G 
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61 G 	141  

13 — 

23 — 

33 —

43— 

1A (3)  

1  

SN75130 
QUADRUPLE LINE DRIVER 

logic symbol t 	 logic diagram (positive logic) 

1121
E 

S
O 

 VCC 

2A (51 

111 1Y 

121
1W 

(71 
2Y 

(6)  
2W 

(9) 3Y 

(10) 3W 

-A, 

11EN12,Z13-1- 

G11 
—41, (11  

	

12 V 	 1Y 

	

tt 	
(21  

1W 

D 

21EN22,Z23 

G21 

22 Z:5 
21 

D 
31EN32,233 

G31 

32 Z.5 
31 

I> 

41EN42,243 

G41 

42 Z5 

41 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12 

1A 
(31 

151  
2A 

3A  1111 

(131 
4A 

(9)  3y  

(101 
 3W 

1 1151  4y  

(14) 
 4W 

17)  
2Y 

(6)  
2W 

(131 
4A — 

	

3A 
(111 	 ) 	 

	

• 	  

(151  
4Y 

>e 	
(14)  

4W 
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SN75130 
QUADRUPLE LINE DRIVER 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL Y OUTPUTS 

VCC 

Reg 

VCC 

20 k0 NOM 

INPUT 

GND 

Y OUTPUT 

A Inputs: R e , — 20 1(0 NOM 

G Inputs: Reg  — 10 Id1 NOM 

GND 

TYPICAL OF ALL W OUTPUTS TYPICAL OF F OUTPUT 

VCC 

W OUTPUT 

GND 

VCC 

F OUTPUT 

GND 

TEXAS 
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SN75130 
QUADRUPLE LINE DRIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC 	  7 V 
Input voltage 	  7 V 
Continuous total dissipation at (or below): D package 	  950 mW 

J package 	  1025 mW 

N package 	  1150 mW 

Operating free-air temperature range, TA 	  0 °C to 70 °C 
Storage temperature range 	  -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 	 260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300 °C 

NOTE 1: For operation above 15°C free-air temperature, derate D package to 608 mW at 70°C at the rate of 7.6 mW/ °C, the J package 
to 656 mW at 70°C at the rate of 8.2 mW/ °C, and the N package to 736 mW at 70°C at the rate of 9.2 mW/°C. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.5 5 5.95 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VIL 0.8 V 

High-level output current, 10H - mA 

Operating free-air temperature, TA 0 A, °C 

electrical characteristics over recommended operating free-air temperature range 

PARAMETER TEST CONDITIONS MIN 	 MAX UNIT 

VIK 	Input clamp voltage A,G li = - 18 mA -1.5 V 

VOH 	High-level output voltage 
Y VCC = 4.5 V, 	loH = -59.3 mA, 	VIH = 2 V 3.11 

V Y VCC = 5.25 V, 	loH = -41 mA, 	VIH = 2 V 3.9 

W VCC = 4.5 V, 	loH = -400 FA, 	VIH = 2 V 2.5 

VOL 	Low-level output voltage 

V VCC = 5 . 5  V , 	IOL = -240 AA, 	VIL = 0.8 V 0.15 

V V VCC = 5 . 95  V• 	IOL = -1 mA, 	VIL = 0.8 V 0.15 

F VCC = 4.5 V, 	1 0L = 8  mA, 	Y at 0 V 0.5 

W VCC = 4.5 V, 	10L = 8 mA 0.5 

10(0111 	Off-state output current 
V VCC = 4.5 V, 	VIL = 0, 	 Vo = 3.11 V 1 nn 

AA 
V VCC = 0, 	VIL = 0, 	 Vo = 3.11 V . 

1 0H 	High-level output current F VCC = 5.95 V, 	VOH = 5.95 V ;,,, AA 

II 	Input current 
A 

VCC = 4.5 V. 	VIH = 5.5 V 
100 

PA 
G 400 

IIH 	High-level input current 
A 

VCC = 4.5 V, 	VIH = 2.7 V 
20 

trA 
G an 

IlL 	Low-level input current A VCC = 5.95 V, 	\JR, = 0.4 V µA 
G -1000 

IOS 	Short-circuit output 

Y 
VCC = 5.5 V, 	Vo = 0 

-5 

W -15 	-100 
mA 

Y 
VCC = 5.95 V, Vo = OV 

-5 

W -15 	-110 

Supply current, all 
1CCH 

outputs,high 

VCC = 5.5 V, 	V1 = 2 V 75 
mA 

VCC = 5.95 V, 	Vi = 2 V 85 

Supply current, 
ICCL 	Y outputs low 

VCC = 5.5 V, 	V1 = 0.8 V 55 
mA 

VCC = 5.95 V, 	Vi = 0.8 V 70 

2-436 
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SN75130 
QUADRUPLE LINE DRIVER 

switching characteristics over recommended operating free-air temperature range 

PARAMETER FROM TO TEST CONDITIONS MIN 	 MAX UNIT 

Propagation delay time, 
tPLH  

low-to-high-level output 

A V 

VCC = 4.5 V to 5.5 V, 

RL = 50 0, 	CL = 50 pF, 

VHi r ef) = 3.11 V, 	Input f -- 1 MHz, 

See Figures 1 and 2 

40 ns 

Propagation delay time, 
IPHL 	high-to-low-level output 

- 
37 ns 

tPLH 	Ratio of propagation 

tPHL 	delay times 
0.3 	 3 

Propagation delay time, 
tPLH 

low-to-high-level output 
A Y 

VCC = 5.25 V to 5.95 V. 

fl RL = 90 	, 	CL = 50 pF, 

VH( ref) = 3.9 V, 	Input f = 5 MHz, 

See Figures 1 and 2 

45 ns 

Propagation delay time, 
tPHL 	high-to-low-level output 

45 ns 

Propagation delay time, 
tPLH 	

low-to-high-level output 
A W 

VCC = 5  V, 	RL = 2 kf2, 

CL = 15 pF, 

See Figures 1 and 2 

45 ns 

Propagation delay time, 
tPHL 

high-to-low-level output 
28 ns 

Propagation delay time, 
tPLH 	low-to-high-level output 

A F 
VCC = 5 V, 	. RL = 2 kfl, 

CL — 15 pF, 

See Figures 1 and 2 

60 ns 

Propagation delay time, 
tPHL 	high-to-low-level output 

100 ns 

PARAMETER MEASUREMENT INFORMATION 

A INPUT 
(See Note Al 

II II 
4 0 V 

	

90% 	90 

	

1 3 V 	1.3V 

/ 	I 

10% 
0 V 

VOH 

tPLH N---N—tPHL 

VHirot/ 

Y OUTPUT 
NORMAL 
OPERATION 

0 5 V 

[41—tPHL--11 tPLH 

VOL 

VOH 

W OUTPUT 1 3 V 1 3 V 

VOL 

IF— tPHL---04 F4-404-- tPLH 

5.0 DRIVER 
SHORT- 

F OUTPUT 13 V 1 3 V CIRCUIT 
OPERATION 

	  04 

NOTE A: The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, t r 	6 ns, 
tf -5. 6 ns, Zout = 50 O. 

FIGURE 1. INPUT AND OUTPUT VOLTAGE WAVEFORMS 

40, 
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INSTRI IMENTS 
POST OFFICE BOX 855303 • DALLAS. TEXAS 75285 2-437 



W OUTPUT 

CL = 15 pF 

ISee Note AI 

r OUTPUT 

5 V 

CL = 15 pF 

(See Note A) 

SN75130 
QUADRUPLE LINE DRIVER 

PARAMETER MEASUREMENT INFORMATION 

5 V 

2 kf:t 

Y OUTPUT 

R L 	 CL = 50 pF 	CLOSE FOR 

(See Note A) op 	TESTING F 

NOTE A: CL includes probe and stray capacitance. 

FIGURE 2. SWITCHING CHARACTERISTICS LOAD CIRCUITS 
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logic diagram (positive logic) 

,p7-E. 

DE (15)  

(4) 
1D 

SN75136 
QUADRUPLE BUS TRANSCEIVER 

WITH •STATE OUTPUTS 
D2291, JANUARY 1977—REVISED SEPTEMBER 1986 

• P-N-P Inputs for Minimal Input Loading 

(200 ptA Maximum) 

• High-Speed Schottky Circuitry 

• 3-State Outputs for Driver and Receiver 

• Party-Line (Data-Bus) Operation 

• Single 5-V Supply 

• Driver Has 40-mA Current Sink Capability 

• Designed to Be Functionally Interchangeable 

with Signetics N8T26, also Called 8T26 

description 

The SN75136 is a quadruple transceiver utilizing 

Schottky-diode-clamped transistors. Both the 

driver and receiver have 3-state outputs. With 

p-n-p inputs, the input loading is 
reduced to a maximum input current of 

200 HA. 

The SN75136 is characterized for operation from 

0°C to 70°C. 

FUNCTION TABLE (DRIVER) 

INPUTS OUTPUT 

D DE B 

L H H 

H H L 

X L Z 

FUNCTION TABLE (RECEIVER) 

INPUTS OUTPUT 

B RE R 

L L H 

H L L 

X H Z 

H = high level 

L = low level 

X = irrelevant 

Z = high Impedance 

D, J, OR N PACKAGE 

(TOP VIEW) 

RE 
10 
18 
1D 
2R 

28 
2D 

GND 

ACC 
DE 
4R 
4B 
4D 

3R 
3B 
3D 

logic symbol t 

131 
10 	 1B 

1R 

2D 

2R 

3D 

3R 

4D 

4R 

1  This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

PRODUCTION DATA documents contain 
information current as of publication date. 
Products conform to specifications per the terms 
of Texas Instruments standard warranty. 
Production processing does not necessarily 
include testing of all parameters. 
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TYPICAL OF ALL OUTPUTS 

VCC 

OUTPUT 

Drivers: R eq  = 35 St NOM 
Receivers: R eq  = 700 NOM 

EQUIVALENT OF EACH INPUT 

VCC 

INPUT 

SN75136 
QUADRUPLE BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

schematics of inputs and outputs 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 
Input voltage 	  5.5 V 
Continuous total power dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 

Lead temperature 1,6 mm 11116 inch) from case for 60 seconds: J package 	  300 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 	  260°C 

NOTE 1: Voltage values are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE TA 25
° C DERATING FACTOR TA v. 70 ° C 

POWER RATING ABOVE TA 25 °C P0?.I RATING 

D 	 950 mW 	7.6 mW/ ° C 
	

mW 

J 	1025 mW 	8.2 mW/ ° C 
	

656 mW 

N 	1150 mW 	9.2 mW/ ° C 
	

736 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH /3, D, DE, RE 2 V 

Low-level input voltage, Vg_ B, D, DE, RE 0.85 V 

High-level output current, 10H 
Driver, B —10 

mA 
Receiver, R —2 

Low-level output current, IOL 
Driver, B 40 

mA 
Receiver, R 16 

Operating free-air temperature, TA 0 70 °C 

TEXAS 
INSTRUMENTS 
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SN75136 
QUADRUPLE BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature and supply voltage range 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage B,D,DE,RE li = —5 mA —1 V 

VOH High-level output voltage 
B VIN = 2 V, 	ViL = 0.85 V, 1 0H = — 10 mA 2.6 3.1 

V 
R VD..  = 0.85 V, 	loH = —2 mA 2.6 3.1 

VOL Low-level output voltage 
B VIH = 2 V, 	loL = 40 mA 0.5 

V 
R VIH = 2 V, 	VII_ = 0.85 V, loL = 16 mA 0.5 

1 02 
Off-state (high-impedance 

state) output current 

B,R DE at 0.85 V, 	RE at 2 V, 	V0 = 2.6 V 
. AA 

R RE at 2 V. 	Vo = 0.5 V — 

IIH High-level input current D,DE,RE V1 = 5.25 V 25 pA 

IIL Low-level input current B,D,DE,RE Vi = 0.4 V —200 AA 

los 
.,. 

Short-circuit output current+ 
B 

VCC = 5.25 V 
—50 —150 

mA 
R —30 —75 

ICC Supply current VCC = 5.25 V, No load 87 mA 

switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER FROM TO TEST CONDITIONS MIN 	TYP MAX UNIT 

tpul 	Propagation delay time, low-to-high-level output B  
R CL = 30 pF, 	See Figure 1 

8 	1 8 
ns 

tpHL 	Propagation delay time, high-to-low-level output 7 	14 

tpLH 	Propagation delay time, low-to-high-level output 
B CL = 300 pF,See Figure 2 

11 	20 
ns 

tpHL 	Propagation delay time, high-to-low-level output 16 	24 

tpLZ 	Output disable time from low level 
RE R CL = 30 pF, See Figure 3 

16 	24 
ns 

tpzL 	Output enable time to low level 15 	30 

tpLz 	Output disable time from low level 
DE B CL = 300 pF, See Figure 4 

9 	24 
ns 

 tpzi. 	Output enable time to low level 31 	38 

tAll typical values are at TA = 25°C and VCC = 5 V. 
t Only one output should be shorted to ground at a time, and duration of the short circuit should not exceed one second. 
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V CC 

14— 

 2.6 V 

05 ns -01 —411 	 ns 
2.6 V 

90% 

1.5 V 	I 

tpHL 

1.5 V OUTPUT 

— VOH 

tPLH 	14 	01 

1.5 V 

92 0 

CL = 30 pF 

(See Note C) 

TEST CIRCUIT 

10% 

VOL 

0 V 

90% 
1.5 V 

INPUT 

10% 

DE 

TEST 

POINT 

CIRCUIT 

UNDER 

RE TEST 

PULSE (See Note BI R (all) 	 260 

GENERATOR OPEN 

(See Note Al GND 

1 3012  

(See Note DI 

• 4 

CL = 300 pF 

T (See Note C) 

90% 
INPUT 	

1.5 V 
10% 

14--* tPHL 

OUTPUT 

SN75136 
QUADRUPLE BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

VOLTAGE WAVEFORMS 

FIGURE 1. PROPAGATION DELAY TIMES FROM BUS TO RECEIVER OUTPUT 

2.6 V 	 VCC 2.6 V 

TEST CIRCUIT 

<5 ns 
2.6 V 

90% 

1.5 V 
I 10% 

tP L H 1.11F--- ►4 

1.5 V 

4— ns 

0V 

VOH 

VOL 

VOLTAGE WAVEFORMS 

FIGURE 2. PROPAGATION DELAY TIMES FROM DRIVER INPUT TO BUS 

NOTES: A. The pulse generator in Figures 1 and 2 has the following characteristics: PRR 5. 10 MHz, duty cycle = 50%, Z. = 50 11. 

B. All inputs and outputs not shown are open. 

C. CL includes probe and jig capacitance 

D. All diodes are 1N916 or 1N3064. 
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OUTPUT 1.5 V 

TEST CIRCUIT 

IHi-65 ns 

-4- 
I 	90% 	90% 	I 	

2.6 V 
 

INPUT 	t 1.5 V 	1.5 V 

10% 

, 	I 

*•- <5 ns 
I 	I 

10% 

5 V 

TEST 

POINT 

•  • 

< 51411 

(Probe) 

CL = 300 pF 

T (See Note C) 

2.4k55 	270 D. 

(See Note DI 

141•1- G5 ns 	 *IN- <5 ns 

2.6 V 
I 	90% 	90% 	I 

, PZL 

OUTPUT 	 4-1.5 V 

I 10% 

14—•t tPLZ 

10% 

SN75136 
QUADRUPLE BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 
2.6 V 	 VCC 

10% 

VOLTAGE WAVEFORMS 

FIGURE 3. RECEIVER ENABLE AND DISABLE TIMES 

2.6 V 

D 	(all) 

RE 

vcc 

B 
CIRCUIT 

UNDER 

TEST 

(See Note B) 

GND 

PULSE 

GENERATOR 

(See Note A) 

DE R (all) 
OPEN 

TEST CIRCUIT 

VOLTAGE WAVEFORMS 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 

NOTES: A. The pulse generator in Figures 3 and 4 has the following characteristics: PRR s 5 MHz, duty cycle = 50%, Z o  = 50 0. 

B. All inputs and outputs now shown are open. 

C. CL includes probe and jig capacitance. 

D. All diodes are 1 N916 or 1N3064. 
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1 LIN E 
(31 

 

(61 
COMREF —41 

2LINE 
(5)  

(1) 
 1 OUT 

171 
 2OUT 

D, JG, OR P PACKAGE 

(TOP VIEW) 

1OUT 

COMSTRB 

1 LINE 

GND 

VCC 
2OUT 

COMREF 

2LINE 

logic symbol t 

    

COMSTRB 
(2)  

     

     

     

This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

logic diagram (positive logic) 

FUNCTION TABLE 

H Ili • : I . ER1 

 

; 	IBE LINE INI 1 . 1  

Vref 	100 mV 

Vref + 100 mV 	X 

X 

(2) 
COMSTRB 

1 LINE 

COMREF 

OUTPUT 

H 

L 

H = high level, L =low level, X = rrelevant 

SN75140, SN75141 
DUAL LINE RECEIVERS 

D2155, JANUARY 1977—REVISED OCTOBER 1986 

• Single 5-V Supply 

• ± 100 mV Sensitivity 

• For Application As: 
Single-Ended Line Receiver 

Gated Oscillator 
Level Comparator 

• Adjustable Reference Voltage 

• TTL Outputs 

• TTL-Compatible Strobe 

• Designed for Party-Line 
(Data-Bus) Applications 

• Common Reference Pin 

• Common Strobe 

• '141 Has Diode-Protected 
Input Stage for Power-Off 
Condition 

description 

Each of these devices consists of a dual 
single-ended line receiver with TTL-compatible 

strobes and outputs. The reference voltage 
(switching threshold) is applied externally and 

can be adjusted from 1.5 V to 3.5 V, 
making it possible to optimize noise immunity for 
a given system design. Due to their low input 

current (less than 100 AA), they are ideally suited 
for party-line (bus-organized) systems. 

The '140 has a common reference voltage pin 
and a common strobe. The '141 is the same as 

the '140 except that the input stage is diode 

protected. 

The SN75140 and SN75141 are characterized 

for operation from 0°C to 70°C. 

PRODUCTION la A • mumants contain information 
current as of . I r on date. Products conform to 
specifications 0.1 terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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1 	:CC 

	 TO OTHER 
LINE RECEIVER 

1500 4000 	2 4000 130 

1500 LINE 

INPUT ILI 470 'xi, 	 

COM REF 850 

OUTPUT 

1000 

470 

• 
TO OTHER 

LINE RECEIVER 

2900 

GND 

TO OTHER LINE RECEIVER 

	COMMON 
STROBE 

LEGEND: 

1111111111'14o device only 
Resistor values shown are nominal and in ohms. 

SN75140, SN75141 
DUAL LINE RECEIVERS 

schematic (each receiver) 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC  (see Note 1) 	  7 V 
Reference input voltage, V re f 	  5.5 V 
Line input voltage range with respect to ground 	  —2 V to 5.5 V 
Line input voltage with respect to Vref 	  ±5 V 
Strobe input voltage 	  5.5 V 
Continuous total power dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm 11/16 inch) from case for 60 seconds: JG package 	  300 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package 	  260°C 

NOTE 1: Unless otherwise specified, voltage values are with respect to network terminal. 

DISSIPATION RATING TABLE 

TA < 25 °C DERATING FACTOR TA — 70 ° C 
PACKAGE 

POWER RATING ABOVE TA = 25°C POWER RATING 

D 725 mW 5.8 mW/°C 464 mW 

JG 1050 mW 8 4 mW/°C 672 mW 

P 1000 mW 8.0 mW/°C 640 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.5 5 5.5 V 

Reference input voltage, V ref 1.5 3.5 V 

High-level line input voltage, VIHIL) V  Vref + 0 . 1  VCC —1  
Low-level line input voltage, VILIL) V  0 Vref — 0.1 

High-level strobe input voltage, VIHISI V  2 5.5 

Low-level strobe input voltage, VIL(S) 0 0.8 V 

TEXAS likle  
INSTRUMENTS 
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SN75140, SN75141 
DUAL LINE RECEIVERS 

electrical characteristics over recommended operating free-air temperature range, VCC = 5 V ± 10%, 
Vref = 1.5 V to 3.5 V (unless otherwise noted) 

PARAMETER TEST CONDMONS MIN TYPt MAX UNIT 

VIKIS) Strobe input clamp voltage II(S) 	-, 	- 	12 mA —1.5 V 

VOH High-level output voltage 
VIM) = Vref — 100 mV, VIL(S) = 0.8 V,  

10H = —400 FA 
2.4 V 

VOL Low-level output voltage 

VIF110 = V ref + 100 mV, VIL(S) = 0.8 V, 

10L = 16 mA 
0.4 

V 
VIL(L) = Vref — 100 mV, VH(s) = 2 V, 

IOL = 16 mA 
0.4 

II(S) 

Strobe input current 

at maximum 

input voltage 

Strobe 
Vi(s) =- 5.5 V 

1 
mA 

Corn strb 2 

11H 
High-level 

input current 

Strobe 
VI(S) = 2.4 V 

40 

AA 

Corn strb 80 

Line input Vim = 3.5 V, V ref = 1.5 V 35 100 

Reference 
V I(L) = 0, V ref = 3.5 V 

35 100 

Corn ref 70 200 

IlL 

Low-level 

input current 

Strobe 
VI(S) = 0.4 V 

—1.6 
mA 

Corn strb —3.2 

Line input VIIL) = 0, V ref = 1.5 V —10 

FA Reference 
VIIL) = 	1.5 V. Vref = 0 

—10 

Corn ref —20 

IOS Short-circuit output currentt VCC = 5.5 V —18 —55 mA 

ICCH Supply current, output high Vi(s) = 0, VI(L) = V ref — 100 mV 18 30 mA 

ICCL Supply current, output low V11s 	= 0, Vi(L) = V ref + 100 mV 20 35 mA 

All typical values are at VCC = 5 V, TA = 25°C, 
Only one output should be shorted at a time. 

switching characteristics, VCC = 5 V, Vref = 2.5 V, TA = 25 °C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tPLHIL) 
Propagation delay time, low-to- 

high-level output from line input 

CL = 15 pF, RL = 400 12, See Figure 1 

22 35 

ns 

tPHLILl 
Propagation delay time, high-to-

low-level output from line input 
22 30 

tPLHIS) 
Propagation delay time, low-to-

high-level output from strobe input 
12 22 

ns 

tPHLIS) 
Propagation delay time, high-to-

low-level output from strobe input 
8 15 

Tr x As 
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(See Note B) L- 
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(See Note C) 
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(See Note DI 
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SN75140, SN75141 
DUAL LINE RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

1PHLILI-14-01 14--011— tpLHILI 4-1PLHISI 

VOH 
OUTPUT 	1 5 V 	1.5 V 	1.5 V 	1.5 V 

VOL 

—101 14-1PHLISII 

VOLTAGE WAVEFORMS 

NOTES: A. Input pulses are supplied by generators having the following characteristics: PRR 5 1 MHz, duty cycle 5_ 50%, Z. = 50 R. 
B. Unused strobes are to be grounded. 
C. CL includes probe and jig capacitance. 
D. All diodes are 1 N3064. 

FIGURE 1 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

LINE INPUT VOLTAGE 

0 	1 	2 	3 	4 
	

5 

Vw—Line Input Voltage — V 

FIGURE 2 
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I----  

I 

FIT 

— 

41" )p=—OUTPUT 

INPUT 

STROBE —0 

I1 

DATA I-  - , TWISTED PAIR LINE 

r  

-3> 
I 	1.5 V 	 

_ _ 

• 	I  
SN75140/SN75141 

ANY 	N=1 
SERIES 54/74 

LOGIC 

STROBE 

N - 2 • 	 

N - 74 

SN75140/SN75141 

N=75 

____ -J 
1.  Although most Series 54/74 circuits have a 2.4-V output at 400 t<A, they are typically capable of maintaining a 2.4-V output level under 

a load of 7.5 mA. 

dual bus transceiver 

VCC = 5  V 

DATA IN 

DATA IN 

STROBE 	I 

L SN75453B 
— 

VCC = 5  V 

5 V 

FIT 150 to 100 f2 depending 

DATA BUS 	1 	on line impedance) 

+5 V 

DATA OUT 

DATA OUT 

STROBE 

L 	_ 
1/5 SN75140/1/2 SN75141 

Vref = 1.5 V  

to 3.5 V 

SN75140, SN75141 
DUAL LINE RECEIVERS 

APPLICATION INFORMATION 

line receiver 
5 V 	 STROBE 

I 	SN75361A I 

	
V re f 

SN75140/'k SN75141 

high fan-out from standard TTL gate 

STROBE 

Using this arrangement, as many as 100 transceivers can be connected to a single data bus. The adjustable reference voltage 

feature allows the noise margin to be optimized for a given system. The complete dual bus transceiver (SN75453B driver and 

SN75140 receiver) can be assembled in approximately the same space required by a single 16-pin package and only one power 

supply is required ( +5 V). Data In and Data Out terminals are TTL compatible. 

TEXAS 
INSTRUMENTS 
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SIGNAL 
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0.5 

0 

4 

3.5 
R1 	= 6.2 kS2 

3 _ RT = 3.9 kS-2 

RF ■ 16 kft 

2.5 TA = 25°C 

A 
2 

1.5 

1 

0.5 

0 

• 

EXAMPLES OF TRANSFER CHARACTERISTICS 

4 

R1 = 5.9 I<S2 

RT — 3.9 ell 

RF 5 kft 
TA — 25 ° C 

SN75140, SN75141 
DUAL LINE RECEIVERS 

APPLICATION INFORMATION 

V
s

—
O
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schmitt trigger 

0 
	

0 5 	1 	1.5 	2 
	

2.5 	3 
	

0 	0.5 	1 	1.5 	2 	2 5 	3 

VI—Input Voltage—V 
	

V1—Input Voltage—V 

Slowly changing input levels from data lines, optical detectors, and other types of transducers may be converted to standard TTL 
signals with this Schmitt trigger circuit. R1, RF, and RT may be adjusted for the desired hysteresis and trigger levels. 

2 -450 
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SN75140, SN75141 
DUAL LINE RECEIVERS 

gated oscillator 

VCC STROBE 

APPLICATION INFORMATION 

 

STROBE 	 I 

 

OUTPUT 

   

Vref 

    

OSCILLATOR FREQUENCY 
vs 

RC TIME CONSTANT 

1111111 milli GI 
. 

Iry 1111111 

11.41,111 ■Ir.i■ air ..i 
Vref 

■osile■ 
= 1 5 V III =I um mu 

MIN MEIN MI mi.- ■ I. =MEMNON 
W4=1•1111111111111I --`41.1111•1110SIMMONI 

=NW IIIIIMINIMII 
IMMIIIIIIMI. MI 

I 
111111 

RF = 15 MI 

111111 
. — .. 0 	I 

f 
VCC = 5  V 
T4 = 25°C 

1 	ii,, 
01 02 0 4 0 7 1 	2 	4 7 10 

RC Time Constant—us 
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1IN + 181  
( 1IN 	71  

2IN+ 16)  

2IN (51 
13) 

(21 
1OUT 

2OUT 

logic diagram 

1 
1IN 	

81 
 

12) 

17) 
1OUT 

11 

2IN 

2IN 

SN75146 
DUAL DIFFERENTIAL LINE RECEIVER 

D2609, FEBRUARY 1986 

• Meets EIA Standards RS-422-A and 
RS-423-A 

• Meets EIA Standards RS-232 and 
CCITT V.28 with External Components 

• Meets Federal Standards 1020 and 1030 

• Built-in 5-MHz Low-Pass Filter 

• Operates from Single 5-V Power Supply 

• Wide Common-Mode Voltage Range 

• High Input Impedance 

• TTL-Compatible Outputs 

• 8-Pin Dual-In-Line Package 

• Pinout Compatible with the AA9637 and 
xA9639 

description 

The SN75146 is a dual differential line receiver 
designed to meet EIA standards RS-422-A and 

RS-423-A. The receiver is designed to have a 

constant impedance with input voltages of 
±3 volts to ±25 volts allowing it to meet the 
requirements of EIA standard RS-232-C and 

CCITT recommendation V.28 with the addition 
of an external bias resistor. This receiver is 

designed for low-speed operation below 

355 kilohertz, and has a built-in 5-megahertz 
low-pass filter to attenuate high-frequency 
noise. The inputs are compatible with either a 

single-ended or a differential line system and the 
outputs are TTL compatible. This device 

operates from a single 5-volt power supply and 
is supplied in both the 8-pin dual-in-line and small 

outline packages. 

The SN75146 is characterized for operation from 

0°C to 70 °C. 

13, JG, OR P PACKAGE 

(TOP VIEW) 

VCC 

1 OUT 

2OUT 

GND 

logic symbol t 

1lN + 

1IN 

—21N + 

2IN — 

I This symbol is in accordance with ANSI/IEEE Std 91 - 1984 and 

IEC Publication 617-12. 

PrInftlICTION DATA documents contain information 
• as of publication date. Products conform to 

per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN75146 
DUAL DIFFERENTIAL LINE RECEIVER 

schematics of inputs and outputs 

VCC 
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

 

INPUT 

   

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  —0.5 V to 7 V 

Input voltage 	  ±25 V 
Differential input voltage (see Note 2) 	  ±25 V 
Output voltage (see Note 1) 	  —0.5 V to 5.5 V 
Low-level output current 	  50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): 

D package 	  725 mW 
JG package 	  825 mW 
P package 	  1000 mW 

Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package 	  300 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D and P package 	 260 °C 

NOTES: 1. All voltage values, except differential input voltage, are with respect to the network ground terminal. 

2. Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. For operation above 25°C free-air temperature, derate the JG package to 528 mW at 70°C at the rate of 6.6 mW/°C, the 
D package to 464 mW at 70°C at the rate of 5.8 mW/°C, and the P package to 640 mW at 70°C at the rate of 8 mW/°C. 

The SN75146 chips are glass mounted in the JG package. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

Common-mode input voltage, Vic ±7 V 

Operating free-air temperature, TA 0 25 70 °C 

Tr xAs 
1Ns1 RI MENTS 
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PARAMETER MEASUREMENT INFORMATION 

vcc+ 	OUTPUT 
	

VCC+ 

TEST CIRCUIT 
	

VOLTAGE WAVEFORM 

+0.5 V— 

INPUT 

(see Note BI 

—0.5 V 

OUTPUT 

50% 	 50% 

tP L H 	 tPHL 

VOH 

1.5 V 	 1.5 VA 
VOL 

SN75146 
DUAL DIFFERENTIAL LINE RECEIVER 

electrical characteristics over recommended ranges of supply voltage, common-mode input voltage, 
and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VT Threshold voltage (VT+ and VT_) 
—0.2t 0.2 

V 
See Note 4 — 0.4 t 0.4 

Vhys  Hysteresis (VT+ — VT_) 70 mV 

Vig Input bias voltage II 	= 0 2 2.4 V 

VON High-level output voltage VID = 0.2 V, 10 = —1 mA 2.5 3.5 V 

VOL Low-level output voltage VID = —0.2 V, lo = 20 mA 0.35 0.5 V 

rl Input resistance See Note 5, 
Vi = 3 V to 25 V or 

Vi = —3 V to —25 V 
6 7.8 9.5 Id] 

II Input current 
VCC = 0 to 5.5 V, 

See Note 6 

Vi = 10 V 1.1 3.25 
mA 

V1 = —10 V —1.6 —3.25 

IDS Short-circuit output current 5  Vo = 0, VID = 0.2 V —40 —75 —100 mA 

ICC Supply current VID = —0.5 V, No load 35 50 mA 

tAll typical values are at VCC = 5 V, TA = 25°C. 
tThe algebraic convention, in which the less positive more negative) limit is designated as minimum, is used in this data sheet for 

threshold levels only. 
Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTES: 4. The expanded threshold parameter is tested with a 500-0 resistor in series with each input. 

5. g is defined by AVI/Ali. 

6. The input not under test is grounded. 

switching characteristics, VCC = 5 V, TA = 25 °C 

PARAMETER TEST C. ,  •.TION MIN TYP MAX rill 

tpLH Propagation delay time, low-to-high-level output 
CL = 30 pF, See Figure 1 

100 150 

tPHL Propagation delay time, high-to-low-level output 100 150 

NOTES: A. CL includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: t r  s 5 ns, tf s 5 ns, PRA s 300 kHz, 

duty cycle = 50%. 

FIGURE 1. TRANSITION TIMES 
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TYPICAL APPLICATION DATA 

+12 V 

+5 V 

SN75146 
DUAL DIFFERENTIAL LINE RECEIVER 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE OUTPUT VOLTAGE 

vs vs 

DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE 

4 
VCC = 5.25 V 

_TA = 25° C 	 
VCC = 4.75 V 

— TA = 25° C 

3 

2 

0 

0 
> 1 

VIC ±7  V 

vic = 0  

,VIC=±7V 

V
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u
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u
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V
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e
—

V
 

VIC= ±7 V: 

Vic = 0 

Vic = 0 

V 

VIC= 0 

0 
-100 	—50 	0 	50 	100 

V1D—Differential Input Voltage—mV 

FIGURE 2 

100 
0 

— 100 	—50 	0 	50 

V1D—Differential Input Voltage—mV 

FIGURE 3 

1/2 uA9636 	 1/2 SN75146 

12 V 
(See Note Al 

V 

NOTE A: In order to meet the input-impedance and open-circuit-input voltage requirements of RS-232-C and CCITT V.28 and guarantee 

open-circuit-input failsafe operation, R and V are selected to satisfy the following equations: 

V = - 1.1 - 3 3 —
R 

volts 
r, 

3 kft 	 7 kft 
R(ri)  

R + r, 

FIGURE 4. RS-232-C SYSTEM APPLICATIONS 

2-456 
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SN75146 
DUAL DIFFERENTIAL LINE RECEIVER 

TYPICAL APPLICATION DATA 

+5 V 
	

TWISTED PAIR 
	

+5 V 

  

1/2 uA9638AC 

FIGURE 5. RS-422-A SYSTEM APPLICATIONS 
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PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include tasting of all parameters. 

Copyright © 1990, Texas Instruments Incorporated 

SN75150 
DUAL LINE DRIVER 

D951, JANUARY 1971—REVISED MAY 1990 

ea Satisfies Requirement of EIA Standard 
	

D, JG, OR P PACKAGE 

RS-232-C 
	

(TOP VIEW) 

• Withstands Sustained Output Short-Circuit 

to any Low-Impedance Voltage Between 	 1 A 
—25 V and 25 V 	 2A 

GND 

logic symbol t 

	

111 	 
[EN 

	

A 
12) 	 1>  

	

2A 
131 	 1(761 l Y  2Y 

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC publication 617-12. 

description 

The SN751 50 is a monolithic dual line driver 
designed to satisify the requirements of the 

standard interface between data terminal 

equipment and data communication equipment 
as defined by EIA standard RS-232-C. A rate of 
20,000 bits per second can be transmitted with 

a full 2500-pF load. Other applications are in 

data-transmission systems using relatively short 
single lines, in level translators, and for driving 
MOS devices. The logic input is compatible with 

most TTL families. Operation is from 12-V and 
—12-V power supplies. 

The SN751 50 is characterized for operation from 
0°C to 70 °C. 

logic diagram (positive logic) 

• 2-gs Max Transition Time Through the 3 V 
to — 3 V Transition Region Under Full 

2500-pF Load 

• Inputs Compatible With Most TTL Families 

• Common Strobe Input 

• Inverting Output 

• Slew Rate Can Be Controlled With an 

External Capacitor at the Output 

• Standard Supply Voltages . . . ± 12 V 

VcC + 
1Y 
2Y 

VCC- 
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15 kfl. 10 kO 11 kft 

schematic (each line driver) 

vcc+ 

INPUT  

A 

STROBE 

S 

TO OTHER 

LINE DRIVER 41—  
7 idi 

OUTPUT 
Y 

GND 

TO OTHER 

LINE DRIVER 

10 kO 

TO OTHER 

LINE DRIVER 

VCC — 	 

SN75150 
DUAL LINE DRIVER 

Resistor values shown are nominal. 

TEXAS 
INSTRUM ENTS 
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SN75150 
DUAL LINE DRIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC ± (see Note 1) 	  15 V 
Supply voltage, VCC   — 15 V 
Input voltage 	  15 V 
Applied output voltage 	  +25 V 

Continuous total power dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Lead temperature 1,6 mm 11/16 inch) from case for 10 seconds: D or P package 	  260°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package 	  300 °C 

NOTE 1: Voltage values are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

TA 	25 ° C DERATING FACTOR TA .. 70 ° C 

PACKAGE POWER RATING ABOVE TA —25 ° C POWER RATING 

D 725 mW 5.8 mW/°C 464 mW 

JG 825 mW 6.6 mW/°C 528 mW 

P 1000 mW 8.0 mW/ °C 640 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vcc + 10.8 12 13.2 V 

Supply voltage, VCC_ —10.8 —12 —13.2 V 

High-level input voltage, VIH 2 5.5 V 

Low-level input voltage, Vg_ 0 0.8 V 

Applied output voltage, Vo ±15 V 

Operating free-air temperature, TA 0 70 °C 

TEXA,.S 
INSTRUMENTS 
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SN75150 
DUAL LINE DRIVER 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VOH High-level output voltage VCC + = 10.8 V, 

VIL = 0.8 V, 

VCC-  _ = -13.2 V, 

RL = 3 MI to 7 kO 
5 8 V 

VOL Low-level output voltage (see Note 2) 
VCC+ = 10.8 V, 

VIH = 2 V, 

Vcc_ = -10.8 V, 

RL = 3 kO to 7 kf2 
-8 - 5 V 

IIH High-level input current 

VCC + = 13.2 V, 

VCC — — —13 2 V, 

VI = 2.4 V 

Data input 1 10 
AA 

Strobe input 2 20 

IlL Low-level input current 
VCC+ = 13.2 V, 

VCC- = -13.2 V, 

Vi = 0.4 V 

Data input -1 -1.6 
mA 

Strobe input -2 -3.2 

IOS Short-circuit output current 
VCC+ = 13.2 V. 

VCC - = -13.2 V 

Vo = 25 V 2 8 

mA 
Vo = -25 V - 3 - 8 

V0 = 0, V1 = 3 V 10 15 30 

Vo = 0, Vi = 0 -10 -15 -30 

ICCH+ 
Supply current from VCC +• 

high-level output 
VCC+ = 13.2 V, 

Vi = 0, 

TA = 25°C 

VCC_ = -13.2 V, 

RL = 3 kf2, 

10 22 

mA 

ICCH - 
Supply current from VCC_, 

high-level output 
-1 -10 

ICCL+ 
Supply current from VCC  +, 

low-level output 
VCC+ = 13.2 V, 

Vi = 3 V, 

TA = 25°C 

VCC _ 	= —13.2 V, 

RL = 3 1(9, 

8 17 

mA 

COL- 
Supply current from VCC_, 

low-level output 
-9 -20 

tAll typical values are at VCC +  = 12 V, VCC- = -12 V, TA = 25°C. 
Not more than one output should be shorted at a time. 

NOTE 2: The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet 
for logic levels only, e.g., when -5 V is the maximum, the typical value is a more negative voltage. 

switching characteristics, VCC  + = 12 V, VCC _ = — 12 V, TA = 25 °C (see Figure 1) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tTLH Transition time, low-to-high-level output CL = 2500 pF, 

RL = 3 kfl to 7 k0 

0.2 1.4 2 As 

tTHL Transition time, high-to-low-level output 0.2 1.5 2 As 

tTLH Transition time, low-to-high-level output CL = 15 pF, 

RL = 7 kg 

40 ns 

tTHL Transition time, high-to-low-level output 20 ns 

tPLH Propagation delay time, low-to-high-level output CL = 15 pF, 

RL = 7 kil 

60 ns 

tPHL Propagation delay time, high-to-low-level output 45 ns 
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IFIL 	CL 

TSee Note B) 

TEST CIRCUIT 

OUTPUT 

-- 

I- 

SN75150 
DUAL LINE DRIVER 

PARAMETER MEASUREMENT INFORMATION 

3 V VCC+ 	 VCC- 

PULSE 
GENERATOR 
(See Note A) 

5 10 ns-14---101 	 I4-114--- _10 ns 
I 	I  	_L 	 3V 

INPUT 	I 	90% 	90% 	I 

10% 
I 

j 
 1.5 V 	 1.5V 	

110% 
	 0 V 

14
10% 

 -- 50 las --01 

	

HI- tPHL ..$ 	 1♦ tPLH -II0 

	

I 	 I 
+3 V I 

-3 V 	-3 V 
I 

OUTPUT 
10....91 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: duty cycle 5 50%, Z o  .= 50 0. 
B. CL includes probe and jig capacitance. 

FIGURE 1. SWITCHING CHARACTERISTICS 

OH 
+3 V 

tTHL 

1— VOL 

tTLH —14--101 
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CHANNEL 2 

DATA OUTPUT CHANNEL 2 STROBE 

-- -- 1  

•1 

MIL-STD-188C - 
INTERFACES 

SN75152 
HYSTERESIS 
CONTROL 

CFIANNEL 1 
DATA OUTPUT 

SN75150 
DUAL LINE DRIVER 

TYPICAL CHARACTERISTICS 

OUTPUT CURRENT 

vs 
APPLIED OUTPUT VOLTAGE 

20 
• Vc64. = 12 V 

VI = I 	2 1 4 V 

15 VCC- = -12 V • 

TA = 25 ° C 

a 	10 
E 

1 	5 e 
2 
5 0 

-RL = 7 Id/ 

o. 	—5 
e 

RL 
=, 3 MI 

0 

—10 

—15 
= 0.4 V 

—20 
—25-20-15-10-5 0 5 10 15 20 25 

VO—Applied Output Voltage—V 

FIGURE 2 

APPLICATION INFORMATION 

CHANNEL 1 
DATA INPUT 

STROBE 

SN75150 

CHANNEL 2 
DATA INPUT L.  

ALL DIODES ARE--"' 
1N752A 

L _ _ __ J 
CHANNEL 1 STROBE 

FIGURE 3. DUAL-CHANNEL SINGLE-ENDED INTERFACE CIRCUIT MEETING MIL-STD-188C, PARAGRAPH 7.2. 
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SN75151 

DW, J, OR N PACKAGE 

(TOP VIEW) 

SN75153 

J OR N DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

1A 

1Y 

1Z 

CC 

2Z 

2Y 

2A 

GND 

VCC 
4A 

4Y 

4Z 

S 
3Z 

3Y 

3A 

1A 

1Y 

1Z 

1C 

CC 

2C 

2Z 

2Y 

2A 

GND 

VCC 
4A 

4Y 

4Z 

4C 

S 

3C 

3Z 

3Y 

3A 

SN75153 

INPUTS OUTPUTS 

ENABLE STROBE DATA 

CC S A 
Y 	Z 

L X X 

N
 
1

 
1

 -.  

N
  
_

i _
1
 =

  

H L X 

H X L 

H H H 

SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 

D2453, DECEMBER 1978—REVISED OCTOBER 1986 

• Meets FIA Standard RS-422-A 

• High-Impedance Output State for Party-Line 
Operation 

• High Output Impedance in Power-Off 
Condition 

• Low Input Current to Minimize Loading 

• Single 5-V Supply 

• 40-mA Sink- and Source-Current Capability 

• High-Speed Schottky Circuitry 

• Low Power Requirements 

description 

These line drivers are designed to provide 
differential signals with high current capability 

on balanced lines. These circuits provide strobe 

and enable inputs to control all four drivers, and 

the SN75151 provides an additional enable input 

for each driver. The output circuits have active 
pull-up and pull-down and are capable of sinking 
or sourcing 40 milliamperes. 

The SN75151 and SN75153 meet all 

requirements of EIA Standard RS-422-A and 

Federal Standard 1020. They are characterized 
for operation from 0°C to 70°C. 

FUNCTION TABLES 

SN75151 

INPUTS OUTPUTS 

ENABLE 

CC 

ENABLE 

C 

STROBE 

S 

DATA 

A 
Y 	Z 

L 

X 

H 

H 

H 

X 

L 

H 

H 

H 

X 

X 

L 

X 

H 

X 

X 

X 

L 

H 

N
 N

  
1
 
2
  

.-  

N
 N

J
 -
I
 -
.1

 2
  

IF .1 5 )TA documents contain information 
— ,—alication date. Products conform to 

specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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Copyright © 1978, Texas Instruments Incorporated 
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3Z 
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1Y 

(3) 
1Z 

(5) 

(4) 

(8) 
2Y 

(7)  
2Z 

SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 

logic symboist 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagrams (positive logic) 

SN75151 	 SN75153 
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22 kg 

4 	 

I 

SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 

schematic 

STROBE S 

TO THREE 
OTHER DRIVERS ~ INPUT A 

COMMON TO ONE 
OTHER CHANNEL 

L _ J 

ENABLE C 
ISN75151 

ONLY) 

COMMON 

ENABLE 

CC 

22 k12 

TO THREE 

OTHER DRIVERS 

All resistor values shown are nominal. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 
Input voltage 	  5.5 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

DW package 	  1125 mW 
J package 	  1025 mW 
N package 	  1150 mW 

Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: DW or N package 	 260 °C 

NOTES: 1. All voltage values, except differential output voltage VOD, are with respect to network ground terminal. 

2. For operation above 25°C free-air temperature, derate the DW package at the rate of 9 mW/°C, the J package at the rate 
of 8.2 mW/°C, and the N package at the rate of 9.2 mW/°C. In the J package, the chips are glass mounted. 
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SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VIL 0.8 V 

Common-mode output voltage, VOC —0.25 6 V 

High-level output current, loH —40 mA 

Low-level output current, 10L 40 mA 

Operating free-air temperature, TA 0 70 °C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONSI MIN 	TVP 0 	MAX UNIT 

VIK 	Input clamp voltage 
VCC =MIN, 
11 = — 12 mA 

CC. S — 2 
V  

All others —0.9 	—1.5 

VOH 	High-level output voltage 
VCC = MIN ,
VIL = MAX, 

VIH= 2 V 

1 0H =  —20 mA 2.5 
V 

10H = —40 mA 2.4 

VOL 	Low-level output voltage VCC = MIN, 	 VIL = MAX, 

VIH -- 2 V, 	 IOL = 40 mA 
0.5 V 

I VOD1 I 	Differential output voltage VCC = MAX, 	 1 0 = 0  3.4 2V002 V 

I VOD21 	Differential output voltage VCC = MIN 

F1 L = 100 0, 

See Figure 1 

2 	2.8 V 

Change in magnitude of 
AIVODI 

differential output voltage 5  VCC = MIN *0.01 	±0.4 V 

VOC 	Common-mode output voltage1 
VCC  = MAX 1.8 	3 

V 
V 	= MIN CC 1.6 	3  

Change in magnitude of 
AIVOC1 

common-mode output voltage 5  
VCC = MIN or MAX ±0.02 	±0.4 V 

Off-state (high-impedance- 
loz 

state) output current 

VCC = MAX, 

Enable at 0.8 V 

Vo = 0.5 V —20 

AA Vo = 2.5 V 20 

Vo = Voo 20 

1 0 	Output current with power off VCC = 0  

Vo = 6 V 0.1 	100 

AA Vo = —0.25 V 

Vo = —0.25 V to 6 V ± 

Input current at 
1 1 

maximum input voltage 
VCC = MAX, 	Vi = 5.5 V 0.1 mA 

IIH 	High-level input current 
VCC = MAX, 
Vi = 2.4 V 

C1'151), A 20 
µA 

CC, S 80 

1 lL 	Low-level input current 
VCC = MAX, 

Vi = 0.4 V 

C 1'151), A —0.36 
mA 

CC,S —1.6 

'OS 	Short-circuit output current 0  VCC = MAX —50 	—90 	— 150 mA 

!cc 	Supply current (both drivers) VCC = MAX, 
No load 

Outputs disabled 30 	60 
mA 

Outputs enabled 60 	80 

For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at TA = 25°C and VCC -- 5 V except for VOC, for which VCC is as stated under test conditions. 

5 AIVODI and A VOC  I are the changes in magnitudes of Vol) and VOC, respectively, that occur when the input is changed from a high 
level to a low level. 

In EIA Standard RS-422-A, VOC, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos. 
5 Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

2-468 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75266 



SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3•STATE OUTPUTS 

switching characteristics, VCC = 5 V, TA = 0°C to 70°C (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 	TYPt MAX UNIT 

tpLH 	Propagation delay time, low-to-high-level output CL = 30 pF, RL = 100 0, See Figure 2, 

Termination A 

15 30 ns 

tpHL 	Propagation delay time, high-to-low-level output 15 30 ns 

tPLH 	Propagation delay time, low-to-high-level output 
CL = 30 pF, 	See Figure 2, Termination B 

13 25 ns 

tpHL 	Propagation delay time, high-to-low-level output 13 25 ns 

ram 	Transition time, low-to-high-level output CL = 30 pF, RL = 100 0, See Figure 2, 

Termination A 

12 20 ns 

tTHL 	Transition time, high-to-low-level output 12 20 ns 

tpzH 	Outut enable time to high level CL = 30 pF, RL = 60 9, 	See Figure 3 18 35 ns 

tpzL 	Output enable time to low level CL = 30 pF, 	RL = 111 0, See Figure 4 20 35 ns 

tpHz Output disable time from high level CL = 30 pF, RL = 60 0, 	See Figure 3 19 30 ns 

tpLz 	Output disable time from low level CL = 30 pF, 	RL = 111 0, See Figure 4 13 30 ns 

Overshoot factor RL = 100 0, See Figure 2, Termination C 10 % 

t All typical values are at TA = 25°C. 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 
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INPUT 

PULSE 
GENERATOR 

(See Note A) 

Y OUTPUT 

Z OUTPUT 

CL = 30 pF 
(See Note B) 

CL = 30 pF 
(See Note BI 

= 100 0 

CL 30 pF 
(See Note B) eiN 

TERMINATION A 

Z 	CL — 30 pF 	 
(See Note BI 

TERMINATION B 	 TERMINATION C 

= 100 SI 

SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUITS 

ns--401 

--411 I 14--.5 5 ns 

	

1 	1 

	

I 1 	90% 

	

INPUT 	1.5 V 

110% 

14-4—tPLH 

	

1 	1 	 
90% 

	

Y OUTPUT 	! 1.5 V 

10% 

	

1 	I 	1 

—101 14— tTLH 

14-101—tPHL 

k— _s 5 ns 

1 	1 
— 3V 

90% 	I 

1.5 V 	1 

	

10%I 		
0V 

Z OUTPUT 

1 
90% 

1 
	

1.5 V 

1 	10% 

1 	1 
_44 14__tTHL 

14--11— tPHL 

1 	1 
	VOL 

14— tTHL 

14r--1114—tPLH 

	

90%1 	VOH  

1.5 V 	1 

10% 

1 	1 	VOL 

14— tTLH 

100% — 

90 	I 	
VOH 

I 	1.5 V 

10% 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zout = 50 0, PRR -.5 10 MHz. 
B. CL includes probe and jig capacitance. 

FIGURE 2. tpLH• tPHL• tTLH• tTHL• AND OVERSHOOT FACTOR 
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PULSE 
GENERATOR 
(See Note A) 

CL 30 pF 
"I' (See Note B) 

50 0 

INPUT 

OUTPUT 

RL-600  

CL 30 pF 
"I' (See Note B) 

1 

5V 

SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3•STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

_.5. 5 ns-.1101 

I 

	

1.5 V 	

90% 	I- 	‘ 3 V  

1.5 V 	, 

	

I 	I 
10% 	 

I 	90% 

	

r----100 ns--104 	 0 V 

	

01/-14-tPZH 	 I 

	

I 	 

OUTPUT 
I 

1.5 V 

VOLTAGE WAVEFORMS 

FIGURE 3. tpzH AND tpHZ 

NOTES: A. The pulse generators have the following characteristics: Z out = 50 0, PRR .5. 500 kHz. 
B. CL includes probe and jig capacitance. 

14— 	5 ns- ►  

VOH 

—0.5 V 

tPHZ-I4---ol 	Voff = 0 V 

INPUT 

10% 

I 
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CL = 30 pF 
"Is  (see Note BI 

5 V 

OUTPUT 

CL — 30 pF 
".1" Isee Note BI J  

SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

1141-5. 5 ns 	—101 	5 ns 

90% 	90% 

INPUT 
	

1.5V 	1.5V 

10% r--100 ns 	
10% 

14-tpzL- ►4 

14— tPLZ-01 

	1:I O. 5 V

5 V 

— VOL 

VOLTAGE WAVEFORMS 

FIGURE 4. tpzi_ AND tpLZ 

NOTES: A. The pulse generators have the following characteristics: Z. tit  = 50 0, PRR < 500 kHz. 
B. CL includes probe and jig capacitance. 

3V 

0V 

OUTPUT 1.5 V 

    

Trios 
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No Load 

TA = 25 ° C 
VCC = 5 . 5  V 

VCC = 5 V 
I 	1 
VCC = 4.5 V I 	  

3 0 
	

1 	 2 

VI—Enable Input Voltage—V 

FIGURE 7 
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Load =470 

— to Ground 

See Note 3 
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VI—Enable Input Voltage—V 

FIGURE 6 
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VCC = 5.5 'V 

VCC = V  

VCC = 4.5 V 

Load = 470 0 to VCC 
TA = 25 °C 

, See Note 4 

SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3•STATE OUTPUTS 

TYPICAL CHARACTERISTICS 

Y OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 

0 	 1 	 2 
	

3 

VI—Data Input Voltage—V 

FIGURE 5 

Y OR Z OUTPUT VOLTAGE 
	

OR Z OUTPUT VOLTAGE 
vs 	 vs 

ENABLE INPUT VOLTAGE 
	

ENABLE INPUT VOLTAGE 

V
O

—
O

u
tp

u
t  

V
o

lt
ag

e
—

V
 

5 

4 

3 

2 

0 

NOTES: 3. The A input is connected to VCC during the testing of the Y outputs and to ground during testing of the Z outputs. 

4. The A input is connected to ground during the testing of the Y outputs and to VCC during the testing of the Z outputs. 
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TA—Free-Air Temperature 

FIGURE 10 
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See Note 4 
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FIGURE 11 
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SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICS 

HIGH - LEVEL OUTPUT VOLTAGE 
VS 

FREE -AIR TEMPERATURE 

 

VCC 5V 
See Note 3 

I0H a —20 mA 

10H —40 mA 

0 10 20 30 40 50 60 70 80 

TA—Free-Air Temperature— °C 

FIGURE 8 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

----..,.............., 

VCC Q S 

VCC .
SV 

 

∎  25°C 

 —See 

I 
TA 

I 

Note 3 

CC 4.  

I 
0 	—20 —40 	—60 	—80 —100 

IOH—High-Level Output Current—mA 

FIGURE 9 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

NOTES: 3. The A input is connected to Vcc during the testing of the Y outputs and to ground during testing of the Z outputs. 

4. The A input is connected to ground during the testing of the Y outputs and to VCC during the testing of the Z inputs. 
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-TA 25°C 

SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 

%RN 

TYPICAL CHARACTERISTICS 

SUPPLY CURRENT 
	

SUPPLY CURRENT 
VS 
	 vs 

SUPPLY VOLTAGE 
	

SUPPLY VOLTAGE 

0 1 
	

2 3 4 5 6 7 

Vcc—Supply Voltage—V 

FIGURE 12 

2 	3 	4 	5 	6 7 
	

8 

Vcc—Supply Voltage—V 

FIGURE 13 

8 
	

0 
	

1 

NOTES: 3. The A input is connected to Vcc during the testing of the Y outputs and to ground during testing of the Z outputs. 

4. The A input is connected to ground during the testing of the Y outputs and to VCC during the testing of the Z inputs. 
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D, J, OR N PACKAGE 

(TOP VIEW) 

3T 
2T 
1T 
1A 
2A 
3A 
4A 

GND 

VCC2 
VCC1 
4T 
1Y 
2Y 
3Y 
4Y 
R1 t 

1.  For function of R1, see schematic 

SN75154 
QUADRUPLE LINE RECEIVER 

D899, NOVEMBER 1970—REVISED MAY 1990 

• Satisfies Requirements of EIA Standard 
RS-232-C 

• Input Resistance . . . 3 1(0 to 7 Id2 over Full 
RS-232-C Voltage Range 

• Input Threshold Adjustable to Meet 
"Fail-Safe" Requirements Without Using 
External Components 

• Built-In Hysteresis for Increased Noise 
Immunity 

• Inverting Output Compatible With TTL 

• Output With Active Pull-Up for Symmetrical 
Switching Speeds 

• Standard Supply Voltages . . . 5 V or 12 V 

description 

The SN75154 is a monolithic Low-Power Schottky line receiver designed to satisfy the requirements of 

the standard interface between data terminal equipment and data communication equipment as defined 
by EIA standard RS-232-C. Other applications are for relatively short, single-line, point-to-point data 
transmission and for level translators. Operation is normally from a single 5-V supply; however, a built-in 

option allows operation from a 12-V supply without the use of additional components. The output is 

compatible with most TTL circuits when either supply voltage is used. 

In normal operation, the threshold-control terminals are connected to the VCC1  terminal, even if power 

is being supplied via the alternate VCC2  terminal. This provides a wide hysteresis loop, which is the 

difference between the positive-going and negative-going threshold voltages. See typical characteristics. 
In this mode of operation, if the input voltage goes to zero, the output voltage will remain at the low or 

high level as determined by the previous input. 

For fail-safe operation, the threshold-control terminals are open. This reduces the hysteresis loop by causing 

the negative-going threshold voltage to be above zero. The positive-going threshold voltage remains above 

zero as it is unaffected by the disposition of the threshold terminals. In the fail-safe mode, if the input 
voltage goes to zero or an open-circuit condition, the output will go to the high level regardless of the 

previous input condition. 

The SN75154 is characterized for operation from 0°C to 70 °C. 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications par the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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1A (4) 

 1T 

2A 
15) 

2T 121 

3A 

3T 
4A 17) 

41 114) 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

VCC1 

GND 

COMMON TO 4 RECEIVERS 

VCC2 

(See Note 1) 

r- 1 

3.2 kit 

5 kS2 

1 OF 4 RECEIVERS 

THRESHOLD 
CONTROL 

5.5 kit 

OUTPUT 

_1 
Component values shown are nominal. 

/717 . . . Substrate 

200 St 

4.2 kSZ 
INPUT 

2.7 k 

SN75154 
QUADRUPLE LINE RECEIVER 

logic symbol t logic diagram 

schematic 

NOTE 1: When VCC1 is used, VCC2 may be left open or shorted to Vccl. When VCC2 is used, VCC1 must be left open or connected 
to the threshold control pins. 

2-478 

TEXAS 
INSTRUMENTS 

POST OFFICE 130X 655303 • DALLAS, TEXAS 75265 



SN75154 
QUADRUPLE LINE RECEIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Normal supply voltage, VCC1 (see Note 2) 	  7 V 

Alternate supply voltage, VCC2 	  14 V 

Input voltage 	  ± 25 V 
Continuous total power dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range 	  0°C to 70°C 

Storage temperature range  	65 °C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 	 260°C 

DISSIPATION RATING TABLE 

PACKAGE 
TA 5 25°C DERATING FACTOR TA 	70°C 

POWER RATING ABOVE TA 	25°C POWER RATING 

950 mW 7.6 mW/ ° C 608 mW 

J 1025 mW 8.2 mW/°C 656 mW 

N 1150 mW 9.2 mW/°C 736 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Normal supply voltage, VCC1 4.5 5 5.5 V 

Alternate supply voltage, VCC2 10.8 12 13.2 V 

High-level input voltage, Viii (see Note 3) 3 15 V 

Low-level input voltage, VII_ (see Note 3) —15 —3 V 

High-level output current, 10H —400 IA 

Low-level output current, Im 16 mA 

Operating free-air temperature, TA 0 70 °C 

NOTES: 2. Voltage values are with respect to network ground terminal. 

3. The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet 
for logic and threshold levels only, e.g., when 0 V is the maximum, the minimum limit Is a more negative voltage. 
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SN75154 
QUADRUPLE LINE RECEIVER 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONS MIN TYP* MAX UNIT 

V T  + 

Positive-going 

threshold voltage 

Normal operation 
1 

0.8 2.2 3 
V 

Fail-safe operation 0.8 2.2 3 

VT_ 
Negative-going 

threshold voltage 

Normal operation 
1 

—3 —1.1 0 
v 

Fail-safe operation 0.8 1.4 3 

Vhys  Hysteresis (VT+ 	VT_ / 
Normal operation 

1 
0.8 3.3 6 

V 
Fail-safe operation 0 0.8 2.2 

VOH High-level output voltage 1 1 0H = —400 FA 2.4 3.5 V 

VOL Low-level output voltage 1 IOL =16 mA 0.29 0.4 V 

ri Input resistance 2 

AV' = —25 V to —14 V 3 5 7 

id) 

aiVi = —14 V to —3V 3 5 7 

avi  = —3 V to 3 V 3 6 8 

AV! = 3 V to 14 V 3 5 7 

AV! = 14 V to 25 V 3 5 7 

VI(open) Open-circuit input voltage 3 II 	= 0 0 0,2 2 V 

'OS Short-circuit output current' .  4 VCC1 = 5.5 V, V1 = —5 V —10 —20 —40 mA 

ICC1 Supply current from VCC1 
5 

VCC1 = 5.5 V. TA = 25°C 20 35 
mA 

ICC2 Supply current from VCC2 VCC2 = 13.2 V,TA = 25°C 23 40 

tNot more than one output should be shorted at a time. 
t All typical values are at VCC1 = 5 V, TA = 25°C 

switching characteristics, VCC1 = 5 V, TA = 25°C, N = 10 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONS MIN 	TYP MAX UNIT 

tpLH 	Propagation delay time, low-to-high-level output 

6 CL = 50 pF, 	RL = 390 0 

11 ns 

tPHL 	Propagation delay time, high-to-low-level output 8 ns 

tTLH 	Transition time, low-to-high-level output 7 ns 

tTHL 	Transition time, high-to-low-level output 2.2 ns 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE vs INPUT VOLTAGE 

4 

74  3 . 
3 
0 

2 

O 

0  1 

VCC1 = 5  V 
TA = 25° C 

I 	 
NORMAL 

OPERATION 

VT_ 

FAIL SAFE - 

OPERATION 	 

See Note 4 A VT._ V VT+ 

—4 	—3 	—2 	—1 	0 	1 	2 
VI—Input Voltage—V 

0 	f 
—25 3 	4 

	
25 

NOTE 4: For normal operation, the threshold controls are connectd to Vcci. For fail-safe operation, the threshold controls are open. 
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GND L_ _J 

VCC2 

IA 

1 0H 

V1, VT 

5.5 V 0 
OPEN o 

4.5 V 

O 13.2 V 

OPEN 

0 10.8 V 

OPEN 

SN75154 
QUADRUPLE LINE RECEIVER 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuitst 

TEST TABLE 

TEST MEASURE A T V VCC1 
(PIN 15) 

VCC2  
(PIN 161 

Open-circuit input 

(fail safe) 

VOH Open Open 101+ 4.5 V Open 

VOH Open Open 10H Open 10.8 V 

VT +  min, 

VT_ min (fail safe) 

VOH 0.8 V Open 10H 5.5 V Open 

VOH 0.8 V Open 101.1 Open 13.2 V 

VT +  min (normal) VOH Note A Pin 15 10H 5.5 V and T Open 

VOH Note A Pin 15 10H T 13.2 V 

VII_ max, 

VT_ min (normal) 
VOH —3 V Pin 15 loti 5.5 V and T Open 

VOH —3 V Pin 15 101.4 T 13.2 V 

VIH min, VT+ max, 

VT_ max (fail safe) 

VOL 3 V Open la 4.5 V Open 

VOL 3 V Open la Open 10.8 V 

VIH min, VT +  max 

(normal) 
VOL 3 V Pin 15 10L 4.5 V and T Open 

VOL 3 V Pin 15 10L T 10.8 V 

VT_ max (normal) VOL Note B Pin 15 la 5.5 V and T Open 

VOL Note B Pin 15 la T 13.2 V 

NOTES: A. Momentarily apply —5 V, then 0.8 V. 
B. Momentarily apply 5 V, then ground. 

FIGURE 1. VIH ,  VIL ,  VT+• VT—, VOH ,  VOL 

tArrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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OPEN 

.... 1 " 

Vi 	

r 11 	r - VCC1 	VCC2 	R1 • 
—1■ I 

> 

41— A 	 Y 1 
I 	 I 

GND 
— — — — 1.— — ..—. ..... —±-- 	 _I 

Ay !  

Ali 

5 V 0 

OPEN 

12 V 

0 OPEN 

OPEN 

° 

0— 13.2 V 

OPEN 

TEST TABLE 

T VCC1 
(PIN 15) 

VCC2 
(PIN 16) 

Open 5.5 V Open 

Pin 15 5.5 V Open 

Open Open 13.2 V 

Pin 15 T 13.2 V 

5.5 V 

OPEN 

r_ 
R1 T 	VCC1 	VCC2 A D>  

N 
VIlopen) L 

SN75154 
QUADRUPLE LINE RECEIVER 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuitst (continued) 
	

TEST TABLE 

T VCC1 
PIN 15) 

VCC2 
(PIN 16) 

Open V Open 

Open Open 

Open Open 

Pin 15 T and 5 V Open 

GND GND Open 

Open Open 12 V 

Open Open GND 

Pin 15 T .1? 	kr 

Pin 15 T . 

Pin 15 T Open 

FIGURE 2. II 

FIGURE 3. VI(open) 

5.5 V 	 0— 132 V 

OPEN 	5.5 V 	OPEN 	OPEN 
OPEN ICC1 

	 ICC2 

OPEN 

s , — i 

(A 	 I V 
VCC1 	v CC2 	R1-1 

—5 V 

I 	 1 	

L_ — 

5 V  1 A 

f>— — 	

r 
1 OPEN 

L. 	

,  

I 	 1 
— — —  GND 	 J

IIOS 	 GND 

—_L-- 	 — 	—I--  — — — — j  

Each output is tested separately. 	 All four line receivers are tested simultaneously. 

FIGURE 4. los 	 FIGURE 5. ICC 

tArrows indicate actual direction of current flow. Current into a terminal is a positive value. 

INSTRUMENTS 
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CL= 50 p F 
(See Note B) 

SN75154 
QUADRUPLE LINE RECEIVER 

PARAMETER MEASUREMENT INFORMATION 

	

13V 	90% 

INPUT  

	

10%  I 	I 

	

I 	I 

_el
l 

tpHL 14-1  

2V 	I 
OUTPUT 

	

I 	1  

	

1 	1.5 V 

0.8  V  

	

I 	1 VOL I 	j 

I 
14--  tTLH 

INPUT 
	

5V 
	

OUTPUT 

TEST CIRCUIT 

i4--101-- 10 -±2 ns 	 14--14— 10 ±2 ns 

I 	 — — — — 5 V 
90% 

0V 

—3 V 	
10% 	

5V 

tPLH 1111— 

VOH 
2V 

1.5 V 

0.8 V 	I 

t -rHL-01 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Z o  = 50 0, tw 	200 ns, duty cycle < 20%. 

B. CL includes probe and jig capacitance. 

C. All diodes are 1N3064. 

FIGURE 6. SWITCHING TIMES 
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DY 

REFERENCE 

REGULATOR GND 

RY 

vcc- 
VCC + 

DA 

!

• Meets EIA Standard RS-232-C 

• 10-mA Current Limited Output 

• Wide Range of Supply 
Voltage . . • VCC — 4.5 V to 15 V 

• Low Power . . 130 mW 

• Built-In 5-V Regulator 

• Response Control Provides: 
Input Threshold Shifting 
Input Noise Filtering 

• Power-Off Output Resistance . . . 300 0 Typ 

• Driver Input TTL Compatible 

description 

The SN75155 is a monolithic line driver and 

receiver that is designed to satisfy the 
requirements of the standard interface between 

data terminal equipment and data 

communication equipment as defined by EIA 

standard RS-232-C. A Response Control input 
is provided for the receiver. A resistor or a 
resistor and a bias voltage can be connected 

between the response control input and ground 
to provide noise filtering. The driver used is 

similar to the SN75188. The receiver used is 

similar to the SN75189A. 

The SN75155 is characterized for operation from 

0°C to 70 ° C. 

SN751 55 
LINE DRIVER AND RECEIVER 

D, JG, OR P PACKAGE 

(TOP VIEW) 

VCC - 
DA 
RY 

GND 

logic symbolt 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12 

logic diagram 

D2951, JULY 1986—REVISED AUGUST 1989 

VCC+ 
DY 
RTC 
RA 

▪ " I t TION (.6'3 ()cements contain information 
-s of : .111 	on date. Products conform to 

ft.. terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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INSTRUMENTS 
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SN75155 
LINE DRIVER AND RECEIVER 

schematic 

DA 121  

Vcc + 	18)  

RA (51  

GND 	(4)  
(  RTC 16)  

35 kf2 

0- 

55 0 
VCC_  It) 

 
131  RY 

All resistor values shown are nominal. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC(see Note 1) 	  15 V 
Supply voltage, VCC _ (see Note 1) 	  —15 V 

Input voltage range: Driver 	  —15 V to 15 V 
Receiver 	  —30 V to 30 V 

Output voltage range (Driver) 	  —15 V to 15 V 
Continuous total power dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package 	  300 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package 	  260 °C 

OTE: 	1. All voltage values are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGEt 
TA -5 25°C 

POWER RATING 

DERATING FACTOR 

ABOVE TA — 25 ° C 

TA — 70°C 

POWER RATING 

D 

JG 

P 

725 mW 

825 mW 

1000 mW 

5.8 mW/°C 

6.6 mW/°C 

8.0 mW/ ° C 

464 mW 

528 mW 

640 mW 

tin the JG package, SN75155 chips are glass mounted. 
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SN75155 
LINE DRIVER AND RECEIVER 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC+ 4.5 12 15 V 

Supply voltage, VCC _ V  -4.5 -12 -15 

Input voltage, driver, \lip) ±15 V 

Input voltage, receiver, Vi(R) V  -25 25 

High-level input voltage, driver, VIH 2 V 

Low-level input voltage, driver, VII .  V  0.8 

Response control current mA  ±5.5 

Output current, receiver, lo(R) 24 mA 

Operating free-air temperature, TA ° C 0 70 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

total device 

PARAMETERS TEST CONDITIONS MIN 	TYPI MAX UNIT 

ICCH+ High-level supply current 

VCC+ = 5 V, VCC_ = -5 V, Vim) = 2 V, 

Vim) = 2.3 V, 

Output open 

6.3 8.1 

mA VCC+ = 9  V, VCC_ = -9 V, 9.1 11.9 

VCC+ = 12 V, Vcc_ = -12 V, 10.4 14 

ICCL+ Low-level supply current 

VCC+ = 5 V, VCC- = -5 V, Vi(D) = 0.8 V, 

Vi(R) = 0.6 V, 

Output open 

2.5 3.4 

mA VCC+ = 9  V, VCC_ = -9 V, 3.7 5.1 

VCC+ = 12 V, Vcc_ = -12 V, 4.1 5.6 

ICC+ Supply current 
VCC+ = 5 V, VCC- = 0, V1181 = 2.3 V, 

VI(D) = 0 

4.8 6.4 
mA 

VCC+ = 9  V ,  VCC- = 0, 6.7 9.1 

ICCH- High-level supply current 

VCC+ = 5 V, VCC_ = -5 V. V11D1 = 2 V. 

V1181 = 2.3 V, 

Output open 

-2.4 -3.1 

mA VCC+ = 9  V ,  VCC- = -9 V, -3.9 -4.9 

VCC+ = 12 V, VCC_ = -12 V, -4.8 -6.1 

ICCL- Low-level supply current 

VCC+ = 5 V. VCC- = -5  V ,  VHD) = 0.8 V, 

VIR = 0.6 V, 

Output open 

-0.2 -0.35 

mA VCC+ = 9  V ,  VCC- = -9  V ,  -0.25 -0.4 

VCC+ = 12 V, VCC_ = -12 V, -0.27 -0.45 

tAll typical values are at TA = 25 °C. 
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SN75155 
LINE DRIVER AND RECEIVER 

electrical characteristics over recommended operating free-air temperature range, VCC+ = 12 V, 

VCC - = - 12 V (unless otherwise noted) 

driver section 

PARAMETER -7  • • 

1(0 

CONDITIONS MIN TYPt MAX UNIT 

VOH 	High-level output voltage VIL = 0.8 V, 	RL = 3 

VCC+ = 5  V, VCC - = - 5 V 3.2 3.7 

V VCC+ = 9 V, VCC- = -9 V 6.5 7.2 

VCC+ = 12 V, VCC_ = -12 V 8.9 9.8 

VOL 	
Low-Level output voltage 

(see Note 2) 
V IH = 2 V. 	RL = 3 1(0 

VCC+ = 5 V, VCC_ = -5 V -3.6 -3.2 

V Vcc + = 9 V. V cc_ = -9 V -7.1 -6.4 

VCC+ = 12 V. VCC- = -12 V -9.7 -8.8 

11H 	High-level input current V1 = 7 V 5 i.i,A 

IIL 	Low-level input current V1 = 0 -0.73 -1.2 mA 

High-level short-circuit 
1 0SH 

output current 
VI = 0.8 V, 	Vo = 0 -7 -12 -14.5 mA 

Low-level short-circuit 
10SL 

output current 
VI = 2 V, 	Vo = 0 6.5 11.5 15 mA 

Output resistance 
Ro 

with power off 
Vo = -2 V to 2 V 300 0 

receiver section (see Figure 1) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

Positive-going 
VT +  

threshold voltage 
1.2 1.9 2.3 V 

Negative-going 
VT_ 

threshold voltage 
0.6 0.95 1.2 V 

Vhys  Hysteresis 0.6 V 

VOH 	High-level output voltage 

VI = 0.6 V, 

loH = 10µA 

VCC+ = 5 V, VCC- = -5 V 3.7 4.1 4.5 

V VCC +  = 12 V, VCC_ = -12 V 4.4 4.7 5.2 

Vi = 0.6 V, 

loH = 0.4 mA 

VCC+ = 5 V, VCC_ = -5 V 3.1 3.4 3.8 

VCC+ = 12 V, Vcc_ = -12 V 3.6 4 4.5 

VOL 	Low-level output voltage VI = 2.3 V, 	101_ = 24 mA 0.2 0.3 V 

1 1H 	High-level input current 
VI = 25 V mA 

 
3.6 A 7  10 

Vi = 3 V 0.43 • ' 1 mA 

IIL 	Low-level input current 
VI = -25 V -3.6 -..,.: -10 mA 

V1 = -3 V -0.43 -0.67 -1 mA 

los 	Short-circuit output current V1 = 0.6 V -2.8 -3.7 mA 

tAll typical values are at TA = 25°C. 
NOTE 2: The algebraic limit system, in which the more positive (less negative) limit is designated as maximum, is used in this data sheet 

for logic voltage levels only, e.g., if -8.8 V is the maximum, the typical value is a more negative value. 
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RC 

_vc  

,,,,.■■IAINI■••••■■11■,‘  

Cc 

T  +VC 

VT VI 

RESPONSE 
CONTROL 

OPEN 
UNLESS 

OTHERWISE 
SPECIFIED 

SN75155 
LINE DRIVER AND RECEIVER 

switching characteristics over recommended operating free-air temperature range, Vcc = 5 V, 

VCC 	— 5 V, CL = 50 pF (unless otherwise noted) 

driver section (see Figure 2) 

PARAMETER TEST CONDITIONS MIN 	TYPt MAX UNIT 

tpLH Propagation delay time, low-to-high-level output 
RL = 3 kfl 

250 480 
ns 

tpHL Propagation delay time high-to-low-level output 80 150 

tr Output rise time 
RL = 3 k0 67 180 ns 

RL = 3 kit to 7 kfl, CL = 2500 pF 2.4 3 its 

tf Output fall time 
RL = 3 k0 48 160 ns 

RL = 3 kft to 7 kit, CL = 2500 pF 1.9 3 as 

receiver section (see Figure 3) 

PARAMETER TEST CONDITIONS MIN 	TYPt MAX UNIT 

tpLH Propagation delay time, low-to-high-level output 
RL = 400 0 

175 245 
ns 

 
tPHL Propagation delay time, high-to-low-level output 37 100 

t r  Output rise time RL = 400 0 200 360 ns 

tf Output fall time RL = 400 (1 — 50 ns 

tAll typical values are at TA = 25 ° C.  

PARAMETER MEASUREMENT INFORMATION 

vcc 

FIGURE 1. RECEIVER SECTION TEST CIRCUIT (VT+, VT— ,  V01-1• VOL) 
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INPUT OUTPUT 

I 
tPHL —41 CL — 50 pF 

(See Note AI 
RL 3 kit 

3V 

1.5 V 

(See Note B) 

Ii— 

I 

I 

.5 V 

, 
I 

—04 

50% 

10% 

ill--tPLH 

I 

0 V 

I 

50% 

10% 

I 	90% 
VOH 

VOL 
I I I 

INPUT 

/77 	 90% 

OUTPUT 

m 

TEST CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

B. The input waveform is supplied by a generator with the following characteristics: Zout = 50 0, t w  = 1 As, t r  < 10 ns, tf < 10 ns. 

	 4V 

1/ 	 +\ L 400 0 	INPUT 	2 V 	 2 V  

I 	(See Note B) 	I 	  0 V 
I 	 I 

tPHL-11.1 	r41—  
141-11-1 90:11  	 I 	 VOH 90% \ 

.5 V 
10% 	  

I 	1  
1 	1 
' 	

I 
I OUTPUT 

I 	1  
-44 ti 4-- 

VOLTAGE WAVEFORMS 

10% 

14--t r 

1.5 Vi 

VOL 

5V OUTPUT 

RESPONSE 
CONTROL 

INPUT 

CL 50 pF 

(See Note AI 

SN75155 
LINE DRIVER AND RECEIVER 

PARAMETER MEASUREMENT INFORMATION 

—101 tr 	 tf 1.11— 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 
B. The input waveform is supplied by a generator with the following characteristics: Z out  = 50 ft, tw  = 1 As, t r  s 10 ns, tf s 10 ns. 

FIGURE 2. DRIVER SECTION SWITCHING TEST CIRCUIT AND VOLTAGE WAVEFORMS 

FIGURE 3. RECEIVER SECTION SWITCHING TEST CIRCUIT AND VOLTAGE WAVEFORMS 
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SN75155 
LINE DRIVER AND RECEIVER 

TYPICAL CHARACTERISTICS 
(DRIVER) 

VOLTAGE TRANSFER CHARACTERISTICS 

              

TA= 25°C 

RI — 3 k11 —  
VCC = 

           

              

                 

              

              

              

              

              

VCC± ±5V 

         

                 

                 

                 

          

t 	 

     

                 

                 

                 

                 

                 

                 

                 

OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 

TA = 25°C 
VCC+ = ± 5V 

.. 
co AMA 

MEW  co 

I • MEM 1 1 
WAN 

'V  
 

/Er 3 kit 

ASE'rd LOAD LINE 

M ffil 
r 

VD.---C± — + 12 V 

10 

8 

6 

I 	4 

co 	2 
0 

0 

o -2 
0 
0  -4 

6 

8 

—10 
1.2 	1.4 	16 	1.8 

	
2 
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SN75155 
LINE DRIVER AND RECEIVER 

TYPICAL CHARACTERISTICS 
(RECEIVER) 

OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE 

RC = 3.9 kil 

RC =OPEN 
RC - 20k8t 

VC - -5V Vc = 5 V 

VCC+ = 12 V 

VCC- = -12 V 

-TA = 25°C 

VT+ 40 VT+ y VT+ 

VT- A VT_ A VT- A 

--,--. 
- 5 	-4 	-3 	-2 	 0 

	
2 

VI-Input Voltage-V 

FIGURE 8 

OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE 

136 = 10 kit .  
RC - OPEN 

. 
RC= 20 k9 

VC 
...-7--...—.. 

= -12 V Vs = 12 V 

VCC+ .. 12 V 
- 
VCC- = -12 

= 25°C -TA 

V 

1 VT+ 111 VT+ i VT+ 

VT- A VT- A VT- A 

-.--,—.—,- --,—.— 
- 5 	-4 	-3 	-2 	-1 	0 

	
3 
	

4 

VI-Input Voltage-V 

FIGURE 9 

V
o

—
O

u
tp

u
t  

V
o

lt
ag

e
—

V
 

5 

4 

3 

2 

1 

0 

5 

4 
I 

- 

▪ 

 3 

2 
0 

0 

1 

0 

TEXAS 
INSTRUMENTS 

2-492 	 POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



10 

8 

6 

4 

2 

E 

C 

C  

0 

2 

4 

6 

—8 

10 
—25 —20 —15 —10 —5 0 5 

VI — Input Voltage—V 

FIGURE 11 

VT + 

VCC+ = 1 '2 V 
VCC_ —12 V 

VT_ 

0 
0 	10 	20 30 	40 50 60 70 

TA—Free-Air Temperature— °C 

3 

2.5 

2 

0 

1.5 
CA 

1 

o. 
C 

0.5 

FIGURE 10 

15 20 25 10 

TA = 25°C 

- VCC+ = 12 V 

VCC— —12 V 

SN75155 
LINE DRIVER AND RECEIVER 

TYPICAL CHARACTERISTICS 
(RECEIVER ►  

INPUT THRESHOLD VOLTAGE 
	

INPUT CURRENT 

VS 
	 vs 
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1EN 

1A 

113 

2EN 

2A 

2B 

161 
1EN 

1A (41  
151 

18 
( 

2EN (9)  
2A 110) 

2B (111  

131 

121 
1Z 

(12) 
2Y 

1131 2Z 

tThis symbol is in acco dance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

SN75159 
DUAL DIFFERENTIAL LINE DRIVER 

WITH 3•STATE OUTPUTS 
D2325, JANUARY 1977—REVISED SEPTEMBER 1986 

• Meets EIA Standard RS-422-A 

• Single 5-V Supply 

D, J, 

(TOP 

OR N PACKAGE 

VIEW) 

1 	111,  14 NC 1 1 Vcc 
• Balanced Line Operation 1Z 12 13 1 2Z 

• TTL-Compatible 1Y13 1212Y 

1A ■ 4 111 28 
• High-Impedance Output State for Party-Line 1B i 5 10 1 2A 

Applications 1EN 16 91 2EN 

• High-Current Active-Pull-Up Outputs GND II 7 	8I NC 

• Short-Circuit Protection NC--No internal connection 

• Dual Channels 

• Clamp Diodes at Inputs 

description 

The SN75159 dual differential line driver with three-state outputs is designed to provide all the features 
of the SN75158 line driver with the added feature of driver output controls. There is an individual control 
for each driver. When the output control is low, the associated outputs are in a high-impedance state and 

the outputs can neither drive nor load the bus. This permits many devices to be connected together on 

the same transmission line for party-line applications. 

The SN75159 is characterized for operation from 0 °C to 70°C. 

logic symbol t 
	

logic diagram (positive logic) 

••yule I  PION DATA documents contain information 
• u• • a of publication date. Products conform to 
s,._:.d.z..tions per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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—b. TO OTHER 
4. DRIVER 

• 	 

INPUT B NPUT A 

11) 	14, 10) 

90 

(2, 13) 

OUTPUT 

9R 

(3, 12) 

OUTPUT 

(6, 9)  
OUTPUT 

CONTROL 

17)  
GND 

SN75159 
DUAL DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 

schematic (each driver) 

VCC bus 

Resistor values shown are nominal. 
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SN75159 
DUAL DIFFERENTIAL LINE DRIVER 

WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 
Input voltage 	  5.5 V 
Off-state voltage applied to open-collector outputs 	  12 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

D package 	  950 mW 
J package 	  1025 mW 
N package 	  1150 mW 

Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 	 260 °C 

NOTES: 1. All voltage values except differential output voltage Vrx) are with respect to the network ground terminal. VOD is at the Y 

output with respect to the Z output. 

2. For operation above 25°C free-air temperature, derate the D package to 608 mW at 70°C at the rate of 7.6 mW/°C, the 

J package to 656 mW at 70°C at the rate of 8.2 mW/ °C, and the N package to 736 mW at 70°C at the rate of 9.2 mW/ °C. 

In the J package, SN75159 chips are glass mounted. 

recommended operating conditions 

•.11P. 	NOM 	MAX UNIT 

Supply voltage, VCC 5 	5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VII_ 0.8 V 

High-level output voltage, 1 0H —40 mA 

Low-level output current, 10L 40 mA 

Operating free-air temperature, TA 0 	 70 °C 

TE XAS 
INSTRUMENTS 
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SN75159 
DUAL DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 

electrical characteristics over operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TWO.  MAX UNIT 

VIK Input clamp voltage VCC = 4.75 V, 	II = - 12 mA -0.9 - 1.5 V 

VOH High-level output voltage 
VCC = 4.75 V, 	VII_ = 0.8 V. 

VIH = 2 V, 	10H = -40 mA 
2.4 3.0 V 

VOL Low-level output voltage 
= VCC 	4.75 V, 	VII_ = 0.8 V, 

VIH = 2 V, 	IOL = 40 mA 
0.25 0.4 V 

VOK Output clamp voltage VCC = 5.25 V, 	10 = -40 mA -1.1 -1.5 V 

V0 Output voltage VCC = 4.75 V to 5.25 V, 	lo = 0 0 6 V 

I VOD1 I Differential output voltage VCC = 5.25 V, 	10 = 0 3 . 5  2V0D2 V 

i \it:1132 I Differential output voltage VCC = 4.75 V 2 3.0 V 

AIVODI 
Change in magnitude of 

differential output voltaget 
VCC = 4.75 V 

RL = 100 ft, 	See Figure 1 

±0.02 ±0.4 V 

VOC 
s Common-mode output voltage ,  

VCC = 5.25 V 1.8 3 
V 

VCC = 4.75 V 1.5 3 

AIVOCI 
Change in magnitude of 

common-mode output voltaget 

VCC = 4.75 V 

to 5.25 V 
± 0.01 ±0.4 V 

1 0 Output current with power off VCC = 0 

Vo = 6 V 0.1 100 

FA Vo = -0.25 V -0.1 -100 

Vo = -0.25 V to 6 V ±100 

1 02 
Off-state (high impedance-

state) output current 

VCC = 5.25 V, 

Output controls 

at 0.8 V 

TA = 25°C, 	V0 = 0 to VCC ± 10 

FA 
TA = 70°C 

Vo = 0 -20 

Vo = 0.4 V ± 20 

Vo = 2.4 V ±20 

Vo = VCC 20 

II 
Input current at 

maximum input voltage 
VCC = 5.25 V, 	V1 = 5.5 V 1 mA 

1 1H High-level input current VCC = 5.25 V, 	Vi = 2.4 V ' 40 FA 

1 IL Low-level input current VCC = 5.25 V, 	Vi = 0.4 V - 1 -1.6 mA 

1 0S Short-circuit output currents VCC = 5.25 V -40 -90 -150 mA 

ICC Supply current (both drivers) 
VCC = 5.25 V, 	Inputs grounded, 	No load, 

TA = 25°C 
47 65 mA 

t All typical values are at VCC = 5 V and TA = 25°C except for VOC, for which VCC is as stated under test conditions. 
IA I  VoDi and AI VOC  I are the changes in magnitudes of Vol) and VOC, respectively, that occur when the input is changed from a high 

level to a low level. 

5 In EIA Standard RS-422-A, VOC, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos• 
I Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

TEXAS 
INSTRUMENTS 

4 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2-498 



SN75159 
DUAL DIFFERENTIAL LINE DRIVER 

WITH 3-STATE OUTPUTS 

switching characteristics over operating free-air temperature range, VCC = 5 V (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 	TYPt MAX UNIT 

IPLH Propagation delay time, low-to-high-level output CL = 30 pF, 

Termination A 

RL = 100 0, See Figure 2, 16 25 ns 

tpHL Propagation delay time, high-to-low-level output 11 20 ns 

tPLH Propagation delay time, low-to-high-level output 
CL = 15 pF, See Figure 2, Termination B 

13 20 ns 

tpHL Propagation delay time, high-to-low-level output 9 15 ns 

tTLH Transition time, low-to-high-level output CL = 30 pF, 

Termination A 

RL = 100 ft, 	See Figure 2, 4 20 ns 

tTHL Transition time, high-to-low-level output 4 20 ns 

tpzH Output enable time to high level CL = 30 pF, RL = 	1, 	See Figure 3 7 20 ns 

tpzL Output enable time to low level CL = 30 pF, RL = . • 	2, See Figure 4 14 40 ns 

tpHz Output disable time from high level CL = 30 pF, RL = 180 0, See Figure 3 10 30 ns 

tpLz Output disable time from low level CL = 30 pF, RL = 250 0, See Figure 4 17 35 ns 

Overshoot factor RL = 100 0, See Figure 2, Termination C 10 % 

All typical values are at TA = 25°C. 

SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER RS - 422 -A 

Vo \toe ,  Vob 

1VOD1 I Vo  

I VOD2 I Vt 

AIVOD1 I 	IVtI 	— 	Irit! 	I 

VOC 1Vos; 

AIVOCI I Vos — Vos l 

IOS Nal, 	I Isbl 
1 0 Peal, 	lixbI 

PARAMETER MEASUREMENT INFORMATION 

V 

	50 Q 
002 
t 

I 50  St IV OC 

-r-: 

FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 
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PULSE 
GENERATOR 

(See Note A) 

Y OUTPUT 

Z OUTPUT 

SN75159 
DUAL DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

Y 

Z 

CL 
30 pF 
(See 
Note BT 

L- 1000 
V 

100 0 
CL 	15 pF 

'IN  (See Note B) t RL ... 

CL 	15 pF 
(See Note BI 

TERMINATION B 

TEST CIRCUITS 

TERMINATION C TERMINATION A 

14-25 

-API I 14-5_ 5 ns 	-1.1 I 14-  5. 5 ns 

1 I  90% 

INPUT 1 1.5 V 	
90%\14. 

1.5 V -I 

10% 

 

OUTPUT 

90% 90% 

1 
tPLH -14---P1 

1 
1.5 

110% 

1 14-41-tTLH 

14-- 1tPHL 

10% 

VOL 

VOH 

OVERSHOOT 

4.-- 

100% I 

0% I lAAA",•• - 

OVERSHOOT 

3V 

0V 
14--lortPHL 

VOH 1 90% 	90%  
1.5 V 

10% 

1 	I 	1 

I 	/4-11- t-rtiL 

4-14—tpLH 

1.5 V 	 1.5 V 
1 

	

10% 	10% 	1 

I 	
VOL 

	

 

I441- tTHL 	 f"f- tTLH 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Zout = 50 0, PRR < 10 MHz. 
B. CL includes probe and jig capacitance. 

FIGURE 2. tpLH• tPHL• tTLH• tTHL• AND OVERSHOOT FACTOR 
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PULSE 

GENERATOR 

(See Note Al 

SN75159 
DUAL DIFFERENTIAL LINE DRIVER 

WITH 3•STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

<_5 ns —Ol IF 	, 5 ns —1114 ill- 

1 	I 	 1  
1 	90% 	 90% 	

i 	
3 V 

INPUT 1 	1.5 V 	 1.5 V 	i 
i 

10% 14— 100 ns —1111 10% 
0 V 

ks-itPZH 	 1 

OUTPUT 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Z ou t = 50 0, PRRi < 500 kHz. 

B. CL includes probe and jig capacitance. 

FIGURE 3. tpzH AND tpHZ 
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CL .- 
30 pF 

(see 
Note B) 

T 

PULSE 
GENERATOR 

(See Note Al 

5 V 

1 kf2 

CL •- 
•ep. 30 pF 

± (See 
Note BI 

--- n  

504 

5V 

J 

SN75159 
DUAL DIFFERENTIAL LINE DRIVER 
WITH 3•STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

INPUT 

TEST CIRCUIT 

	

-01 	14--  .-55 ns 	--01 	141-  5 ns 

F- 	 3 V 
90% 	90% 

I 

	

I 	
1.5 V 	1.5 V 	I 

	

10% 	 ns--►1 1 0% 
0 V 

14—tPZL -P 

\I.5 V 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Z out = 50 0, PRR.,5. 500 kHz. 
C. CL includes probe and jig capacitance. 

FIGURE 4. tpZL AND tpLZ 

INPUT 
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FIGURE 6 
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SN75159 
DUAL DIFFERENTIAL LINE DRIVER 

WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 

OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 

OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 
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SN75159 
DUAL DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICS 

SUPPLY CURRENT 
	

SUPPLY CURRENT 
(BOTH DRIVERS) 
	

(BOTH DRIVERS) 
vs 
	 vs 

FREE-AIR TEMPERATURE 
	

FREQUENCY 



VCC 5V 
See Figures 3 and 4 
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TYPICAL CHARACTERISTICS 

2 20 

0 	18 

a 
c 	16 
is 

g 14 

E 12 

g 10 
E 

8 
is 

6 

5 	4 

cri 
as 	2 
a 
0 

PROPAGATION DELAY TIMES 
FROM DATA INPUTS 

vs 
FREE-AIR TEMPERATURE 30 

co 

I 	25 

4E'  
20 

-cr 
C 

10 

a 	5 

0 

0 

tPLH 

tPHL 

"CC 	5 V 

C1 	30pF- 

RL 

 

— 100 St 
0 	  

0 
	

25 
	

50 
	

75 

TA—Free-Air Temperature— °C 

FIGURE 13 

OUTPUT ENABLE AND DISABLE TIMES 
vs 

FREE-AIR TEMPERATURE 

0 	 25 	 50 	 75 

TA—Free-Air Temperature— °C 

FIGURE 14 

S N75159 
DUAL DIFFERENTIAL LINE DRIVER 

WITH 3-STATE OUTPUTS 

.sto 
TEXAS 

INSTRUMENTS 
POST OFFICE BOX 855303 • DALLAS TEXAS 75265 2-505 





SN75160B 
OCTAL GENERAL-PURPOSE 

INTERFACE BUS TRANSCEIVER 
D2525, 0C- 	1985 

MEETS IEEE STANDARD 488-1978 (GPIB) 

• 8-Channel Bidirectional Transceiver 

• Power-Up/Power-Down Protection 
(Glitch-Free) 

• High-Speed, Low-Power Schottky Circuitry 

• Low-Power Dissipation . . . 72 mW Max Per 
Channel 

• Fast Propagation Times . . . 22 ns Max 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis . . . 650 mV Typ 

• Open-Collector Driver Output Option 

• No Loading of Bus When Device Is Powered 
Down (VCC 

description 

The SN75160B 8-channel general-purpose 

interface bus transceiver is a monolithic, high-

speed, low-power Schottky device designed for 
two-way data communications over single-
ended transmission lines. It is designed to meet 

the requirements of IEEE Standard 488-1978. 
The transceiver features driver outputs that can 

be operated in either the passive-pullup or 

3-state mode. If Talk Enable (TE) is high, these 
ports have the characteristics of passive-pullup 
outputs when Pullup Enable (PE) is low, and of 

3-state outputs when PE is high. Taking TE low 

places these ports in the high-impedance state. 

The driver outputs are designed to handle loads 
up to 48 mA of sink current. 

Output glitches during power-up and power-
down are eliminated by an internal circuit that 

disables both the bus and receiver outputs. The 

outputs do not load the bus when VCC = 0. 

When combined with the SN75161B or 
SN75162B management bus transceivers, the 
pair provides the complete 16-wire interface for 
the IEEE 488 bus. 

The SN75160B is characterized for operation 

from 0 °C to 70 °C. 

DW, J, OR N PACKAGE 

(TOP VIEW) 

VCC 
D1 

D2 

D3 

D4 	TERMINAL 
D5 	I/O PORTS 

De 

D7 

D8 

PE 

FUNCTION TABLES 

EACH DRIVER 
	

EACH RECEIVER 

INPUTS OUTPUT 

D TE PE B 

H H H 

.
4

-
 

I
-
,

N
N

 

L H X 

H X L 

X L X 

H = high level, L = low level, X = irrelevant, Z = High-impedance 

state. 

t This is the high-impedance state of a normal 3-state output 

modified by the internal resistors to VCC and ground. 

  

TE 

B1 
B2 

B3 
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B5 

B6 

[37 

B8 

GND 

20 
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17 

16 

15 

14 

13 

12 

GPIB 
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PORTS 

 

 

 

   

!Nil I I 
	

OUTPUT 

B IC FE 
	

D 
L L X 

H L X 
	

H 
X H X 

I I n' Ib  flOh . 	5 locuments contain informatiol 
•••••• • 	s of 	•Son date. Products conform t 

t...1 terms of Texas Instrument 
standard warranty. Production processing does no 
necessarily include testing of all parameters. 

Tr XAS 
INS-1 RUM ENTS 

Copyright © 1985, Texas Instruments Incorporated 

POST OFFICE BOX 8553C3 • DALLAS, TEXAS 75285 
	

2-507 



D6 
(14) 

D7 

D5 

D2 

3 
(17) 

(18) 

D8 
(121 

GPIB 

I/O 
PORTS 

EQUIVALENT OF ALL CONTROL INPUTS EQUIVALENT OF ALL INPUT/OUTPUT PORTS 

r -- - 

1.7 kit 
NOM 

4 kit NOM 

NOM 

INPUT/OUTPUT 
PORT 

vcc 
10 kit 
NOM 

R og  

INPUT 

GND 

Driver output R e , = 30 O NOM 

Receiver output R e, = 110 It NOM 

Circuit inside dashed lines is on the driver outputs only. 

SN75160B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

logic symbol t 
	

logic diagram (positive logic) 

PE 	
(11) 

M1 )381 
M2 [OC] 

EN3 (XMT1 

EN4 IRCV1 
1 	 r 

(2) 
81 

B2 

B3 

B4 

B5 

B6 

B7 

B8 TERMINAL 

(1) 
1N 

TE 

(19) 

3 (1 V/2 el 
D1 

4  94 1 	IT 
(3) 

(4) 
D2 

(17) 
D3 

(16) 
D4 

(15) 
D5 

D7

(18) 

_44(5) 
(6) 
(7) (14) 

D6 
(13) (8) 

(12) 
D8 

(9) 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

9 Designates 3-state outputs. 
Q Designates passive-pullup outputs. 

schematics of inputs and outputs 
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SN75160B 
OCTAL GENERAL•PURPOSE INTERFACE BUS TRANSCEIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 

Input voltage 	  5.5 V 

Low-level driver output current 	  100 mA 

Continuous total power dissipation (see Note 2) 	  See Dissipation Rating Table 

Operating free-air temperature range 	  0 °C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Lead temperature 1,6 mm 11/16 inch) from the case for 60 seconds: J package 	  300 °C 

Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: DW or N package ... . 260°C 

NOTES: 1. All voltage values are with respect to network ground terminal. 

2. In the J package, SN75160B chips are alloy mounted. 

DISSIPATION RATING TABLE 

PACKAGE 
TA 5 25°C DERATING FACTOR TA .• 70°C 

POWER RATING ABOVE TA 	25°C POWER RATING 

DW 1125 mW 9.0 mW/°C 720 mW 

1375 mW 11 0 mW/°C B80 mW 

N 1150 mW 9.2 mW/°C 736 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, Vg_ 0.8 V 

High-level output current, lory 
Bus ports with pull-ups active —B 2 mA 

Terminal ports AA 

Low-level output current, Irm .  
Bus ports  

mA 
Terminal ports 16 

Operating free-air temperature, TA 0 70 °C 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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SN75160B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage II = -18 mA -0.8 -1.5 V 

Vhys 
Hysteresis 

(VT+ 	- VT._.) 
Bus 0.4 0.65 V 

VON 
High-level 

output voltage 

Terminal 

Bus 

1,;:m = -800 ILA, 	TE at 0.8 V 2.7 3.5 
V 

1 0H = -5.2 mA, 	PE and TE at 2 V 2.5 3.3 

VOL 
Low-level 

output voltage 

Terminal Irx = 16 mA, 	TE at 0.8 V 0.3 0.5 
V 

Bus 10L = 48 mA, 	TE at 2 V 0.35 0.5 

It 
Input current at 

maximum input voltage 
Terminal VI = 5.5 V 0.2 100 IrA 

1 I1-1 High-level input current Terminal VI = 2.7 V 0.1 20 aret 

1 IL Low-level input current Terminal VI = 0.5 V -10 -100 trA 

V1/0(bus) Voltage at bus port Driver disabled 1 1(bus) = 0  2.5 3.0 .7 3

1 
V 

1 1(bus) = -12 mA - 	.5 

11/0(bus) Current into bus port Power on Driver disabled 

VI(bus) = -1.5 V to 0.4 V -1.3 

mA 

VI(bus) = 0.4 V to 2.5 V 0 -3.2 

VIlbusl = 2.5 V to 3.7 V 
+2.5 

-3.2 

VI(bus) = 3.7 V to 5 V 0 2.5 

Vlibus) = 5 V to 5.5 V 0.7 2.5 

Power off VCC  =0, 	 Vlibus) = 0 to 2.5 V -40 µA 

 

105 
Short-circuit 

output current 

Terminal -15 -35 -75 
mA 

Bus -25 -50 -125 

ICC Supply current No load 
Receivers low and enabled 70 90 

mA 
Drivers low and enabled 85 110 

C i/o(bus) Bus-port capacitance 
VCC = 5 V to 0, 	V110 = 0 to 2 V, 

f= 1 MHz 
p  F 30 

tAll typical values are at VCC = 5 V, TA = 25°C. 

switching characteristics, VCC = 5 V, CL = 15 pF, TA = 25°C (unless otherwise noted) 

PARAMETER FROM TO TEST CONDITIONS MIN 	TYP MAX UNIT 

Propagation delay time, 
tPLH low -to - high - level output 

Terminal Bus 
CL = 30 pF, 

See Figure 1 

14 	20 

ns 
Propagation delay time, 

tPHL 	. 
high-to-low-level output 

14 	20 

Propagation delay time, 
IPLH 

low-to-high-level output 
Bus Terminal 

CL = 30 pF, 

See Figure 2 

10 	20 

ns 
Propagation delay time, 

tPHL 	. high-to-low-level output  15 	22 

tPZH 	Output enable time to high level 

TE Bus See Figure 3 

25 	35 

ns tPHZ 	Output disable time from high level 13 	22 

tPZL 	Output enable time to low level 22 	35 

tpLz 	Output disable time from low level 22 	32 

tPZH 	Output enable time to high level 

TE Terminal See Figure 4 

20 	30 

ns 
 

tPHZ 	Output disable time from high level 12 	20 

tPZL 	Output enable time to low level 23 	32 

tPLZ 	Output disable time from low level 19 	30 

ten 	Output pull-up enable time 
PE Bus See Figure 5 

15 	22 
ns 

 tdis 	Output pull-up disable time 13 	20 

TFX4S 
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D INPUT 

	

-IP LI-14"H 	 tPHL.4.1-111 

	

1.5V 	 X.5 V 

	 0V 

3V 

VOH 

TEST CIRCUIT VOLTAGE WAVEFORMS 

PARAMETER MEASUREMENT INFORMATION 

GENERATOR 
(See Note Al 

B OUTPUT 
2 2 V 

C L =30 pF 

(See Note B) 
0 V 

VOH 

3V 

D 

5V 

TEST CIRCUIT 

TE INPUT 15 V 

t P2H-4°1  IF-

B OUTPUT' 
S1to3V 1 	

I 2V 
S2 OPEN I 

'PZL-40-11.1  

8 OUTPUT 
S1 to GAID 

S2 CLOSED 

1.0 V 

  

SN751 60B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

FIGURE 1. TERMINAL-TO-BUS PROPAGATION DELAY TIMES 

T 	 1 
3V 

GENERATOR 
(See Note A)  

50 

4.3 V 	 5 8 INPUT 	1 v .5 V 

I I 
240 It 	 I 	 I 	 0 V 

tPLH-1011.1 	 'PHL-1.41-1'1 
I  	I 

3 kft 	
D OUTPUT 	1.5V 	

\ —VON 

1.5 V 

VOL 

VOLTAGE WAVEFORMS 

	J 
TEST CIRCUIT 

OUTPUT 

C L = N pF 

(See Note B) 

FIGURE 2. BUS -TO -TERMINAL PROPAGATION DELAY TIMES 

V 

\S.5 V 

I 	  
0 V 

'PHZ —0.1  ri- 

 c% 
	VON 

I Ir  

	 0 8 V 

'PLZ 1 

	Ir
3 5 V 

0 5 V 

—V OL 

VOLTAGE WAVEFORMS 

FIGURE 3. TE-TO-BUS ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 5 1 MHz, 50% duty cycle, t r. 	6 ns, 

tf 	ns, Z o  = 50 0. 
B. CL includes probe and jig capacitance. 
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1.0 V 

D OUTPUT 
S1 to CND 

S2 CLOSED 

	 0 V 

tPHZ-11.1 
VOH 

	0V 
'PLZ -11.1 141—  

11/

4 V 

	 0.7 V 

VOL 

TEST CIRCUIT VOLTAGE WAVEFORMS 

4 3 V 

TE INPUT 	5 V  

tPZH-01 

24012 	D OUTPUT' 	I 
Slto3V 

5 V 
S2 OPEN I 

3V 

1.6 V 
GENERATOR 

(See Note 

9\% 
VOL  = 0.8 V 

3V 

\ .5 V 

	 0 V 
tdis 	141- 

VOH 

GENERATOR 
(See Note A/ 

PE INPUT 
1 5 V 

	i2
B OUTPUT I  v  

SN75160B 
OCTAL GENERAL•PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 4. TE -TO -TERMINAL ENABLE AND DISABLE TIMES 

TE L 	  

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

FIGURE 5. PE-TO-BUS PULLUP ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, t r  s 6 ns, 

ns, 20  = 50 0. 

B. CL includes probe and jig capacitance. 
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SN75160B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 

vs 

HIGH LEVEL OUTPUT CURRENT 

0 —5 —10 —15 —20 —25 —30 - 35 —40 

!OH—High-Level Output Current—mA 

FIGURE 6  

TERMINAL LOW-LEVEL OUTPUT VOLTAGE 

vs 

LOW-LEVEL OUTPUT CURRENT 

0 	10 	20 	30 	40 	50 
	

60 

IOL—Low-Level Output Current—mA 

FIGURE 7 

TERMINAL OUTPUT VOLTAGE 

vs 

BUS INPUT VOLTAGE 

0 0.2 0.4 06 08 1 0 1 2 1 4 1 6 1 8 2 0 

VI—Input Voltage—V 

FIGURE 8 
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SN75160B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

BUS HIGH-LEVEL OUTPUT VOLTAGE 	 BUS LOW-LEVEL OUTPUT, VOLTAGE 

VS 	 vs 

BUS HIGH-LEVEL OUTPUT CURRENT 	 BUS LOW LEVEL OUTPUT CURRENT 

0 —10 —20 —30 —40 —50 —60 

!pH—High-Level Output Current—mA 

FIGURE 9 

BUS OUTPUT VOLTAGE 
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SN75161B, SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

D2618, OCTOBER 1980—REVISED OCTOBER 1985 

MEETS IEEE STANDARD 488-1978 (GPIB) 

• 8-Channel Bidirectional Transceiver 

• Power-Up/Power-Down Protection 

(Glitch-Free) 

• Designed to Implement Control Bus 

Interface 

• SN75161B Designed for Single Controller 

• SN75162B Designed for Multi-Controllers 

• High-Speed, Low-Power Schottky Circuitry 

• Low-Power Dissipation . . . 72 mW Max Per 

Channel 

• Fast Propagation Times . . . 22 ns Max 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis . . . 650 mV Typ 

• BUs-Terminating Resistors Provided on 

Driver Outputs 

• No Loading of Bus When Device Is Powered 
Down (VCC = 0) 

description 

The SN75161B and SN75162B eight-channel 

general-purpose interface bus transceivers are 

monolithic, high-speed, low-power Schottky 
devices designed to meet the requirements of 
IEEE Standard 488 - 1978. Each transceiver is 

designed to provide the bus-management and 

data-transfer signals between operating units of 

a single- or multiple-controller instrumentation 
system. When combined with the SN75160B 
octal bus transceiver, the SN75161B or 

SN75162B provides the complete 16-wire 
interface for the IEEE 488 bus. 

The SN75161B and SN75162B each features 
eight driver-receiver pairs connected in a front- 

to-back configuration to form input/output 11/01 
ports at both the bus and terminal sides. A power 
up/down disable circuit is included on all bus and 

receiver outputs. This provides glitch-free 
operation during VCC power-up and power-
down. The direction of data through these driver-

receiver pairs is determined by the DC, TE, and 
SC (on SN7516281 enable signals. The SC input 

on the SN75162B allows the REN and IFC 
transceivers to be controlled independently. 

SN75161B . . . DW, J, OR N PACKAGE 

ITOP VIEW) 

VCC 
REN 

IFC 

NDAC 

NRFD 

DAV 

E01 

ATN 

SRQ 

DC 

SN75162B 

(TOP 

. . . DW 

VIEW) 

PACKAGE 

SC VCC 
TE NC 

REN 13 221 REN 

IFC 14 211 IFC 

GPIB 
NDAC I5 201 NDAC 

I/O 
NRFD NRFD TERMINAL 

PORTS 
DAV I7 18I DAV I/O PORTS 

E01 I8 171 E01 

ATN ATN 

SRQ 110 15I SRQ 

NC I11 14I NC 

GND DC 

GPIB 

I/O 
PORTS 

EN75162B 

SC 

TE 

REN 

IFC I4 

NDAC 15 

NRFD I6 

DAV I7 

E0118 

ATN I9 

SRQ 

GND 

(TOP 

. 	. 	. 	N 

VIEW) 

PACKAGE 

VCC 
NC 

REN 

IFC 

I NDAC 

I NRFD 

I DAV 

E01 

I ATN 

SRQ 

DC 

TERMINAL 

I/O PORTS 

19I 
18 

17 

16 

14 

NC — No internal connection 

TE 

REN 

IFC 

NDAC 
GPIB 

NRFD 
I/O 

DAV 
PORTS 

E01 

ATN 

SRQ 

GND 

TERMINAL 

I/O PORTS 

I. I. 1 I RS RA ;.% • .cuments • 	 ..lion 
el 	• •n date. Pi.. 11• • On, t to 

specifications 	terms of I.... Iv.. I. nts 
standard warranty. Productioni,......ssmg Jaaa not 
necessarily include testing of all parameters. 
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SN75161B, SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

description (continued) 

The driver outputs (GPIB I/O ports) feature active bus-terminating resistor circuits designed to provide a 

high impedance to the bus when supply voltage VCC is 0. The drivers are designed to handle loads up 
to 48 mA of sink current. Each receiver features p-n-p transistor inputs for high input impedance and 

hysteresis of 400 mV for increased noise immunity. All receivers have 3-state outputs to present a high 
impedance to the terminal when disabled. 

The SN75161B and SN75162B are characterized for operation from 0°C to 70°C. 

CHANNEL IDENTIFICATION TABLE 

NAME IDENTITY CLASS 

DC Direction Control 

TE Talk Enable Control 

SC System Control 1SN75162B only) 

ATN Attention 

SRQ Service Request 

REN Remote Enable 
Bus 

Management 
IFC Interface Clear 

E01 End or Identify 

DAV Data Valid 
Data 

NDAC Not Data Accepted 
Transfer 

NRFD Not Ready for Data 

TE XAS 
INSTRUMENTS 
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oc (111 

8) ATN 

EN1 /G4 

ENVG5 

EN3 

r 

11)  
TE 

(11)1>o DC 

TE 

113) 
ATN 

ATN
(13) 

V 
I VI 	1 _IT • 

(7)  E01 I> 3 V Eol(14)i 

(14) 

V3 	1 a 
SR0 (12)i 

(9) 
SRQ 1> 1 4 

L 	.4 	v 11 IT 

1 	,-.7  (2)  REN 
E01 

(12) 
SRQ 

REN (- 1719)r> 

(31  I FC 

1 	

1 IT 
IFC

(18) I> 1 V 

I-17 V1 

(1 9 ) 
REN 

DAV—T
--

(15) (6) DAV I> 2 V 

V ri 	1 IT 4 
(17) I NDAC 

I  4T 

- 	
 NDAC 

(18) 
IFC 

V2 	1 

y---NRFD(16— -- 
 5) NRFD I> 2.  

V2 4 

This symbol is in accordance 
publication 617-12. 

Vdesignates 3-state 

91-1984 and IEC 

-pullup outputs. 
(15) 

with IEEE Std 

output, 	designates passive DAV 

1171 
NDAC 

1161 
NRFD 

(8) 
	 ATN 

71 
E01 

(9) 
 SRQ 

(2) 
	 REN 

(3) 
	 IFC 

(6) 
DAV 

(41 
NDAC 

(5) 
	 NRFD 

SN75161B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

SN75161B logic symborl. 
	

SN75161B logic diagram (positive logic) 
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DC 1131 (12) EN1/G4 
EN2/G5 
EN3 

TE 	121 (2) 
SC 	111 	(1) 

ATN (14)  
(161.4 ENE 

1171 
E01 (15) 

Vi 	1 
> 

[151 	 
SRO (13), 

1 
P 
1 
(> REN 	• 

	

12111-4 	 3 	1 
IFC (19) 

1 DAV (16) 

NDAC 
119114 	 

NRFD (17) 	D 
• 	V 2 

t This symbol is in accordance with IEEE Std 91-1984 and IEC 

publication 61 7-1 2. 
?designates 3-state output, 	designates passive-pullup outputs. 

191
(9) 

ATN 

_17 	(81 

IT [41 
(4) 

IFC 

171 
(7) 

_ET 
DAV 

IQ 
 
NI 

NRFD 

6 Vma 	E01 

_Er MI" (10) 
(10) 

3V 	 REN 

  SAD 

_fa 111PU  (31 
(3) 

SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

SN75162B logic symbolt 
	

SN75162B logic diagram (positive logic) 

I Denotes pin numbers for DW package. 
I I Denotes pin numbers for N package. 
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CONTROLS EIUS.MANAGEMEfa CHANNELS 

E01 REN 	IFC 

(Conifolhad by 9C1 

H X 

L X 
S 2O:1? 

6:••••••0*. NM • 

T 

DATA-TRANSFER CHANNELS 

DAV RIDAC NRFD 

IConfrallad by TEl 
ATlit 	SRO 

[C0.10011N1 by DCI 

rptimem:am. 
H 	H 	L 

H MI■EMIIM 
L 

s . 

T 

SN75161B, SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

SN75161B 
RECEIVE/TRANSMIT FUNCTION TABLE 

r ..-. 1 io .1 i For. MANAGEMENT CHANNL.•; DATA-TRANSFER :11.-.•.•.1- 1 . . 

DC 1 E ATN t ATN : SRO. 	REN 

(Controlled by DC) 

IFL, E01 DAV 	WAG 	1. , .: : • 

(Controlled by TE) 

H H H 
R T 	R R 

T 
T 	R 	R 

H H L R 

L L H 
T R 	T T 

R 
R 	T 	T 

L L L T 

H L X R T 	R R R R 	T 	T 

L H X T R 	T T T T 	R 	R 

SN75162B 
RECEIVE/TRANSMIT FUNCTION TABLE 

= high level, L = low level, R = receive, T = transmi , X = irrelevant 
Direction of data transmission is from the terminal side to the bus side, and the direction of data receiving is from the 
bus side to the terminal side. Data transfer is noninverting in both directions. 

t ATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for E01 whenever the DC 
and TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only. 
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EQUIVALENT OF ALL 

CONTROL INPUTS 

TYPICAL OF SRQ, NDAC, and NRFD 

GPIB I/O PORT 

INPUT/OUTPUT 
PORT 

Circuit inside dashed lines is on the driver outputs only. 

Vcc 

INPUT 

ONE,  

  

TYPICAL OF ALL I/O PORTS 

EXCEPT SRQ, NDAC, and NRFD GPIB I/O PORTS 

INPUT/OUTPUT 
PORT 

Driver output R eq  = 30 SI NOM 

Receiver output R eq  = 110 it NOM 

Circuit inside dashed lines is on the driver outputs only. 

SN75161B, SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

schematics of inputs and outputs 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 
Input voltage 	  5.5 V 

Low-level driver output current 	  100 mA 

Continuous total power dissipation (see Note 2) 	  See Dissipation Rating Table 
Operating free-air temperature range 	  0 °C to 70°C 
Storage temperature range 	  — 65 °C to 150 °C 
Lead temperature 1,6 mm (1/161 inch from the case for 60 seconds: J package 	  300 °C 

Lead temperature 1,6 mm (1/161 inch from the case for 10 seconds: DW or N package 	 260°C 

NOTES 1. All voltage values are with respect to network ground terminal. 

2. In the J package, SN75161B chips are alloy mounted. 
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SN75161B, SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

DISSIPATION RATING TABLE 

TA 	25°C DERATING FACTOR 	TA - 70°C 
PACKAGE 

POWER RATING ABOVE TA 	25°C 	POWER RATING 

DW 120 Pin) 1125 mW 9.0 mW/°C 720 mW 

DW 124 Pin) 1350 mW 10.8 mW/°C 864 mW 

J 1375 mW 11.0 mW/"C 880 mW 

N 120 Pin) 1150 mW 9.2 mW/°C 736 mW 

N 122 Pin) 1700 mW 13.6 mW/°C 1088 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, Vg_ 0.8 V 

High-level output current, 101.4 
Bus ports with 3-state outputs - R 2 mA 

Terminal ports - 	• IA 

Low-level output current, la 
Bus ports 48 

mA 
Terminal ports 16 

Operating free-air temperature, TA 0 70 °C 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage II = - 18 mA -0.8 -1.5 V 

Vhys Hysteresis (VT+ - VT_) Bus 0.4 0.65 V 

VOH* 
High-level 

output voltage 

Terminal 10H = -800 ;LA 2.7 3.5 
V 

Bus 10H = - 5.2 mA 2.5 3.3 

VOL 
Low-level 

output voltage 

Terminal la = 16 mA 0.3 0.5 
V 

Bus 'DL = 48 mA 0.35 0.5 

li 
Input current at 

maximum input voltage 
Terminal Vi = 5.5 V 0.2 100 AA 

III-I 
High-level 

input current 

Terminal 

and 

control 

inputs 

V1 = 2.7 V 0.1 20 gA 

1lL 
Low-level 

input current 
V1 = 0.5 V -10 -100 µA 

VI/0(bus) Voltage at bus port Driver disabled 
'Mous) = 0 2.5 3.0 3.7 

V  
1 1(bus) _ -12  mA -1.5  

11/0(bus) Current into bus port Power on Driver disabled 

VI(bus) = -1.5 V to 0.4 V -1.3 

mA 

Vlibusl = 0.4 V to 2.5 V 0 -3.2 

Viibus) = 2.5 V to 3.7 V 
+2.5 

-3.2 

VI(bus) = 3.7 V to 5 V 0 2.5 

Vous) = 5 V to 5.5 V 0.7 2.5 

Power off VCC = 0, 	VlIbusl = 0 to 2.5 V -40 toek 

IOS 
Short-circuit 

output current 

Terminal -15 -35 -75 
mA 

Bus -25 -50 -125 

ICC Supply current No load, 	TE, DC, and SC low 110 mA 

Ci/olbusl Bus-port capacitance 
VCC = 5 V to 0, 

V1/0 = 0 to 2 V, f = 1 MHz 
30 pF 

1  All typical values are at VCC = 5 V, TA = 25°C. 
VOH applies for 3-state outputs only. 
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SN75161B, SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

switching characteristics, VCC = 5 V, CL = 15 pF, TA = 25°C (unless otherwise noted) 

PARAMETER FROM TO 
TEST 

CONDITIONS 
MIN 	TYP MAX UNIT 

Propagation delay time, 
tPLH 

low-to-high-level output 
Terminal Bus 

CL = 30 pF, 

See Figure 1 

14 	20 
ns 

Propagation delay time, 
tPHL  

high-to-low-level output 
14 	20 

Propagation delay time, 
tPLH 

low-to-high-level output 
Terminal 

Bus 

(SRQ, NDAC 

NRFD) 

CL = 30 pF, 

See Figure 1 
29 	35 ns 

Propagation delay time, 
tPLH 

low-to-high-level output 
Bus Terminal 

CL = 30 pF, 

See Figure 2 

10 	20 

ns 
Propagation delay time, 

tPHL  
high-to-low-level output 

15 	22 

tPZH 	Output enable time to high level 
TE, DC, 

Or 

SC 

BUS 

(ATTN, EOI, 

REN, IFC, 

and DAV) 

See Figure 3 

60 

ns 
toHz 	Output disable time from high level 45 

tPZL 	Output enable time to low level 60 

tpLz 	Output disable time from low level 55 

tPZH 	Output enable time to high level 
TE, DC, 

or 

SC 

Terminal See Figure 4 

55 

ns 
 

tPHZ 	Output disable time from high level 50 

tPZL 	Output enable time to low level 45 

tpLz 	Output disable time from low level 55 

PARAMETER MEASUREMENT INFORMATION 

5V 
	

4.3 V 

FROM (BUS) 

OUTPUT UNDER 
TEST 

is  (See Note A) 

TEST POINT 

480 SL  

FROM (TERMINAL) 

OUTPUT UNDER 
TEST I CL = 30 pF 

T (See Note Al 

i 200 St 

• 

I CL = 30 pF 

240 0 

• TEST POINT 

3 kS2 

LOAD CIRCUIT 
	

LOAD CIRCUIT 

 3 V 

INPUT 	V 	 \I.5 V INPUT 

L 	 BUS 

l 	
(See Note B) 	I 	 0 V 

tpLH-14-04 	 tpil L—{111-01 
i VOH 

BUS 	 2.2 V 	 i 	 TERMINAL 
OUTPUT 	

1.0 V 	 OUTPUT 

3 V 

\1.5 V 

1 	  0V 
tPHLH4-1,1 

VOH 

1.5 V 

VOL 

—4/1.5 V 

(See Note B) 

tPLH--14-04 

1.5 V 

VOH 

VOLTAGE WAVEFORMS 	 VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS 	 FIGURE 2. BUS-TO-TERMINAL 
PROPAGATION DELAY TIMES 	 PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t r  <6  ns, 

tr 	ns, Zo  = 50 0. 
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SN75161B, SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

 

S1 
0— 5 V 

 

S1 

240 St 

O-4.3 V 

FROM (BUST 

OUTPUT UNDER 

TEST 

200 11 

 

TEST POINT 

FROM (TERMINAL) 

OUTPUT 

UNDER TEST 

 

TEST POINT 

    

CL= 15 pF 

T (See Note AI 

LOAD CIRCUIT 

- - 1  /— 	 —\ /— 	— 3V 

CONTROL 

INPUT 	 1.5 V (See Note B) 	
1.5 V 

 
- — a I %— 	  \— — — — — 0 V 
tP2H-1•1 ki- 	 1PHZ --0.4  to— 

	  VON 
90% 

BUS 

OUTPUT 

S1 CLOSED 

VOLTAGE WAVEFORMS 

FIGURE 3. BUS ENABLE AND 
DISABLE TIMES 

CL= 15 pF 
	

3 kft 
(See Note A) 

LOAD CIRCUIT 

— ""N 1.— 	 "'\ /— 
CONTROL X

1.5 V X1.5 V 
INPUT /, 	(See Note B) 	I 

- — —/ I \-- -- — — — — — --, I \-- — — -- 0 V 
1 PZH --►4 r-- 	1PHZ-6.1 r.- 

OUTPUT 	I 

I 	

I 
TERMINAL 	I 1 	 f 	9O% 	VON  

tPZL —P4 t4-- 	 tPLZ — 	
0 V 

PH W— 
I 	 . 4V 

TERMINAL 	I 	 I 

OUTPUT 	 1.0 V 	 I 
. 51 CLOSED 	 0 7 VVOL 

VOLTAGE WAVEFORMS 

FIGURE 4. TERMINAL ENABLE 
AND DISABLE TIMES 

480 St 

BUS 	 I 	I  , 
OUTPUT 	

I 
 

S1 OPEN 	I 2 V 

11.2L-1.1--11.1 

1.0 V 
0.5 V 

I 

DV 

tpLZ-44-4Pi 	
3.5 V 

VOL 

3V 

NOTES: A. CL includes probe and jig capacitance. 
B. The input pulse is supplied by a generator having the following characteristics: PRR 	1 MHz, 50% duty cycle, t r  56 ns, 

tr 56 ns, Zo  = 50 0. 
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SN75161B, SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

TYPICAL CHARACTERISTICS 

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 
	

TERMINAL LOW-LEVEL OUTPUT VOLTAGE 
vs 	 vs 

HIGH-LEVEL OUTPUT CURRENT 
	

LOW-LEVEL OUTPUT CURRENT 

FIGURE 5 
	

FIGURE 6 

TERMINAL OUTPUT VOLTAGE 

vs 
BUS INPUT VOLTAGE 

VCC = 5 V 
_ No load 

TA = 25° C 

          

          

   

F. 

    

          

             

             

             

             

        

VT- 

   

        

— VT+ 

        

        

             

             

0 02 04 06 08 1 0 1 2 1 4 1 6 1 8 2 0 

VI—Input Voltage—V 

FIGURE 7 
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SN75161B, SN75162B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 

TYPICAL CHARACTERISTICS 

BUS HIGH-LEVEL OUTPUT VOLTAGE 

vs 

HIGH-LEVEL OUTPUT CURRENT 
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IOH—High-Level Output Current—mA 

FIGURE 8 
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TERMINAL INPUT VOLTAGE 
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LOW-LEVEL OUTPUT CURRENT 
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FIGURE 9 
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SN75163B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

D2611, OCTOBER 1985 

DW, J, OR N PACKAGE 

(TOP VIEW) 
• 8-Channel Bidirectional Transceivers 

• Power-Up/Power-Down Protection 
(Glitch-Free) 	 TE 

• High-Speed Low-Power Schottky Circuitry 	
61 

B2 

• Low Power Dissipation . . . 66 mW Max Per 	 B3 

Channel 	 BUS 	B4 

• High-Impedance P-N-P Inputs 	
I/O PORTS 	B5 

B6 

• Receiver Hysteresis . . . 650 mV Typ 	 B7 

• Open-Collector Driver Output Option 	
B8 

GND 

• No Loading of Bus When Device Is Powered 
Down (VM= 0) 

VCC 
D1 

D2 

D3 

D4 	TERMINAL 

D5 	I/O PORTS 

D6 

D7 

DB 

PE 

FUNCTION TABLES 

EACH DRIVER 
	

EACH RECEIVER description 

The SN7516313 octal general-purpose interface 

bus transceiver is a monolithic, high-speed, 

low-power Schottky device. It is designed for 
two-way data communications over single-ended 
transmission lines. The transceiver features 
driver outputs that can be operated in either the 
open-collector or 3-state modes. If Talk Enable 

(TE) is high, these outputs have the 
characteristics of open-collector outputs when 
Pullup Enable (PE) is low and of 3-state 

outputs when PE is high. Taking TE low places 
the outputs in the high-impedance state. The 

driver outputs are designed to handle loads of 
up to 48 mA of sink current. Each receiver 
features p-n-p transistor inputs for high input 

impedance and 400 mV of hysteresis for 
increased noise immunity. 

Output glitches during power-up and power-
down are eliminated by an internal circuit that 

disables both the bus and receiver outputs. The 
outputs do not load the bus when VCC = 0. 

The SN75163B is characterized for operation 

from 0°C to 70 °C. 

INPUTS OUTPUT 

B D TE PE 

H H H 

2
 -

,
1,4

 --,
N

J  

L H H 

H X L 

L H L 

X L X 

H = high level, L = low level, X = irrelevant, Z = high-impedance 

state. 

INPUTS OUTPUT 

B TE PE D 

L L X L 

H L X H 

X H X Z 

D 'CTION DATA documents •^^..,^ infnmotion 
. 	• .. as of publication date. F 	c ' • 	to 

• •.rations per the terms of l• • • In 	. 	its 

	

Lta:..:Jrd warranty. Production 11. • ..ing • • 	lot 
necessarily include testing of all p.1...)10:1.1... 
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M1 [3S( 

M2 [OCI 

EN3 [WI] 

EN4 [RCV] 

D2 

D3 

D4 

D5 

D6 

D7

(18) 

(17) 

(16) 

(15) 

(14) 

(13) 

(12) 
D8 

I This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

V Designates 3-state outputs. 

Designates open-collector outputs. 

  

  

TERMINAL 

BUS 

  

   

TE 

D1 (19) 

PE 

r 
D 

3 (1 V/20) 
12) 

B1 

Va 1 	_a 
(3) 

B2 
(4) 

B3 
(6) 

B4 
(6) 

135 

136 
(8) 

B7 
191 

B8 

 

 

 

 

 

 

 

VCC 

INPUT 

ONO 

EQUIVALENT OF ALL CONTROL INPUTS EQUIVALENT OF ALL INPUT/OUTPUT PORTS 

INPUT/OUTPUT 
PORT 

Driver output R eq  = 30 SZ NOM 

Receiver output R eq  = 110 S2 NOM 

SN75163B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

logic symbol t 
	

logic diagram (positive logic) 

schematics of inputs and outputs 
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SN75163B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

■1•1111■1 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC  (see Note 1) 	  7 V 

Input voltage 	  5.5 V 

Low-level driver output current 	  100 mA 

Continuous total power dissipation (see Note 2) 	  See Dissipation Rating Table 

Operating free-air temperature range 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Lead temperature 1,6 mm (1/16) inch from the case for 60 seconds: J package 	  300 °C 

Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: DW or N package 	 260°C 

NOTES: 1. All voltage values are with respect to network ground terminal. 
2. In the J package, SN75163B chips are alloy mounted. 

DISSIPATION RATING TABLE 

TA — 25 °C DERATING FACTOR TA m  70 °C 
PACKAGE 

POWER RATING ABOVE TA 	25°C POWER RATING 

DW 1125 mW 9.0 mW/°C 720 mW 

1375 mW 11.0 mW/°C 880 mW 

N 1150 mW 9.2 mW/ °C 736 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, Vg_ 0.8 V 

High-level output current, 10H 
Bus ports with pullups active —10 mA 

Terminal ports AA 

Low-level output current, 101 .  
Bus ports 4,, 

mA 
Terminal ports 16 

Operating free-air temperature range, TA 0 70 °C 

TEXAS 
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SN75163B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 	TYP 5  MAX UNIT 

VIK Input clamp voltage II = —18 mA —0.8 —1.5 V 

Vhys  Hysteresis (VT+ — VT_1# Bus 0.4 	0.65 V 

VOH 
High level 

output voltage 

Terminal 

Bus 

10H = —800 AA, 

10H = —10 mA, 

TE at 0.8 V 

PE and TE at 2 V 

	

2.7 	3.5 

	

2.5 	3.3 
V 

VOL 
Low-level 

output voltage 

Terminal 

Bus 

10L = 16 mA, 

IOL = 48 mA, 

TE at 0.8 V 

PE and TE at 2 V 

0.3 

0.4 

0.5 

0.5 
V 

IOH 
High-level output current 

(open-collector mode) 
Bus 

V0 = 5.5 V. 

D and TE at 2 V 

PE at 0.8 V, 
100 AA 

IOZ 
Off-state output current 

mode) 
Bus 

PE at 2 V, 

TE at 0.8 V 

V0 = 2.7 V 

V0 = 0.4 V 

20 

—20 
PA 

II 
Input current at 

maximum input voltage 
Terminal V1 = 5.5 V 0.2 100 ILA 

IIH 
High-level 

input current 
Terminal Vi = 2.7 V 0.1 20 AA 

IlL 
Low-level 

input current 
Terminal Vi = 0.5 V —10 —100 AA 

IOS 
Short-circuit 

output current 

Terminal 

Bus 

	

—15 	—35 

	

—25 	—50 

—75 

—125 
mA 

ICC Supply current No load 
Receivers low and enabled 

Drivers low and enabled 

80 

100 
mA 

Ci/olbus) Bus-port capacitance 
VCC = 5 V or 0, 

f = 1 MHz 

VI/0 = 0 to 2 V, 
30 pF 

tAll typical values are at VCC = 5, TA = 25°C. 

Hysteresis is the difference between the positive-going input threshold voltage, VT + , and the negative-going input threshold voltage, VT _ . 

switching characteristics, VCC — 5 V, CL — 15 pF, TA = 25 °C (unless otherwise noted) 

PARAMETER FROM TO TEST ( ..•11 ,1TI ,  4... MIN 	TYP 	MAX UNIT 

Propagation delay time, 
tPLH 

low-to-high-level output 
Terminal Bus 

CL = 30 pF, 

See Figure 1 

14 	20 

14 	20 

ns 
Propagation delay time, 

tPHL 	. 
high-to-low-level output 

Propagation delay time, 
tPLH 

low-to-high-level output 
Bus Terminal 

CL = 30 pF, 

See Figure 2 

10 	20 

15 	22 

ns 
Propagation delay time, 

tPHL 
high-to-low-level output 

tpzH 	Output enable time to high level 

TE Bus See Figure 3 

25 	35 

13 	22 

22 	35 

22 	32 

ns tPHz 	Output disable time from high level 

tpzi. 	Output enable time to low level 

tpLz 	Output disable time from low level 

tpZH 	Output enable time to high level 

TE Terminal See Figure 4 

20 	30 

12 	20 

23 	32 

19 	30 

ns tPHZ 	Output disable time from high level 

tpzL 	Output enable time to low level 

tpLz 	Output disable time from low level 

ten 	Output pull-up enable time 
PE Terminal See Figure 5 

15 	22 

13 	20 
ns 

 tdis 	Output pull-up disable time 
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3V 

D INPUT 

	 o v 
tP LH-4'0-0'1 	 L-141-111 

V OH 
2.2 V 

1.0 V 

VO4 

5V 	 \5V V 

B OUTPUT 

3V 

B INPUT 5 V 	 1.5 V 

240 St. 	 I0V 

tPLH .H4/1P1 	 'PH L-40-1.1 

D OUTPUT 	1 5 V 1 5 V 	

OH 

VOL 

VOLTAGE WAVEFORMS 

GENERATOR 
ISee Note A) 

TEST CIRCUIT 

3V 

Cc- 15 pF 	480 

(See Note B1 

5V 

TEST CIRCUIT 

SN75163B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

3V 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS PROPAGATION DELAY TIMES 

FIGURE 2. BUS-TO-TERMINAL PROPAGATION DELAY TIMES 

	 3V 

TE INPUT 1,5 	
V V.5 5  

I 	  
0V 

tP214—.4 141- 	
tpH z —IIPI 141- 

B OUTPUT' 	I  
S1 to 3 V 

2V 
52 OPEN I 

1 P2L--411-04  

B OUTPUT 
S1 to GND 

S2 CLOSED 

0 V 

  

VOLTAGE WAVEFORMS 

N% 	 OH 

	 0.8V 

tPLZ-41-.1 
3 V 

	Ir05 V 

-VOL 

FIGURE 3. TE-TO-BUS ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 5 1 MHz, 50% duty cycle, t, -.5 6 ns, 

ns, Zo  = 500. 

B. CL includes probe and jig capacitance. 
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GENERATOR 
ISee Note AI 

3 V 

L _ _ 

TEl  

	\901S 	VOH 

3V 

TEST CIRCUIT 

TE L 

VOLTAGE WAVEFORMS 

PULLUP ENABLE AND DISABLE TIMES FIGURE 5. PE-TO-BUS 

3V 

\ .5 V 

	 0V 
tells —► I MI- 

VOL

VOL 

GENERATOR 
(See Note A) 

50 

PE INPUT 
1 5 V 

B 
OUTPUT 

ten —Pi 1141—  

CL 
15 pF 

See Note B 

08 V 

R L  =480 •I 
B OUTPUT 

SN75163B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

4 3 V 3V 

TE INPUT 1 5  V 	 i  1 5 V 

OUTPUT 	 ‘PZH-0.1 r.- 'PH2 -111 rte--  

	 0 V 

S1 to 3 V , 

	

I 	5 V 	

! 	\,,,, 	V OH 

	

240 0 D OUTPUT! 	1 

S2 CLOSED 	

1 0 V 	

i*F1 	 4 V (See Note B) 
D OUTPUT 	I 
S1 to GND 

TEST CIRCUIT 	 VOLTAGE WAVEFORMS 

FIGURE 4. TE -TO -TERMINAL ENABLE AND DISABLE TIMES 

S2 OPEN I 

iritz —PI /.1--  
o v 

0.7 V 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR A  1 MHz, 50% duty cycle, tr 	6 ns, 
tf A ns, Z. = 50 B. 

B. CL includes probe and jig capacitance. 
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SN75163B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 

vs 
HIGH LEVEL OUTPUT CURRENT 

TERMINAL LOW-LEVEL OUTPUT VOLTAGE 
VS 

LOW-LEVEL OUTPUT CURRENT 

0 —5 —10 —15 —20 —25 —30 —35 —40 
	

10 	20 	30 	40 	50 
	

60 

!OH—High-Level Output Current—mA 
	

1 0L—Low-Level Output Current—mA 

FIGURE 6 
	

FIGURE 7 

TERMINAL OUTPUT VOLTAGE 

vs 
BUS INPUT VOLTAGE 

1 

VCC 5 V 
_ No load 

TA = 25 ° C 

VT_ 

0 
0 0.2 0.4 0 6 0 8 1.0 1.2 1 4 1 6 1 8 2 0 

VI—Input Voltage—V 

FIGURE 8 
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SN75163B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

BUS HIGH-LEVEL OUTPUT VOLTAGE 
	

BUS LOW-LEVEL OUTPUT VOLTAGE 

vs 
	 vs 

BUS HIGH-LEVEL OUTPUT CURRENT 
	

BUS LOW-LEVEL OUTPUT CURRENT 

0 —10 —20 —30 —40 —50 

10H—High-Level Output Current—mA 
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IOL—Low-Level Output Current—mA 

FIGURE 9 
	

FIGURE 10 

BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 

Vcc = 5 V 
No load 

TA = 25° C 
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SC 

TE 

REN 
IFC 

NDAC 
NRFD 
DAV 

E01 
ATN 
SRQ 

NC 
GND 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

GPIB 
I/O 

PORTS 

SN75164B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

02908. OCTOBER 1985 

• 8-Channel Bidirectional Transceiver 

• Power-Up/Power-Down Protection 

(Glitch-Free) 

• ATN+EOI (OR Function) Output to Simplify 

Board Layout 

• Designed to Implement Control Bus 

Interface for Multi-Controllers 

• Low-Power Dissipation . . . 72 mW Max Per 

Channel 

• Fast Propagation Times . . . 22 ns Max 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis . . . 650 mV Typ 

The SN75164B eight-channel general-purpose 

interface bus transceiver is a monolithic, high-
speed, low-power Schottky device designed to 
meet the requirements of IEEE Standard 
488-1978. Each transceiver is designed to 

provide the bus-management and data-transfer 

signals between operating units of a multiple-
controller instrumentation system. When 

combined with the SN75160B octal bus 
transceiver, the SN75164B provides the 

complete 16-wire interface for the IEEE 488 bus. 

The SN751648 features eight driver-receiver 
pairs connected in a front-to-back configuration 
to form input/output (I/O) ports at both the bus 

and terminal sides. All outputs are disabled (at 
a high-impedance state) during VCC power-up 

and power-down transitions for glitch-free 
operation. The direction of data flow through 
these driver-receiver pairs is determined by the 
DC, TE, and SC enable signals. The SN75164B 

is identical to the SN75162B with the addition 

of an OR gate to help simplify board layouts in 
several popular applications. The ATN and E01 
signals are ORed to pin 21, which is a standard 
totem-pole output. 

DW SMALL OUTLINE PACKAGE 

(TOP VIEW) 

VCC 
ATN + EOI 
REN 
IFC 
NDAC 
NRFD 	TERMINAL 
DAV 	1/0 PORTS 
E01 
ATN 
SRQ 
NC 
DC 

N DUAL-IN-LINE PACKAGE 

► TOP VIEW) 

VCC 
ATN +E01 
REN 
IFC 
NDAC 
NRFD 	TERMINAL 
DAV 	I/O PORTS 
E01 
ATN 
SRQ 
DC 

NC—No internal connection. 

CHANNEL IDENTIFICATION TABLE 

NAME IDENTITY CLASS 

DC Direction Control 

TE Talk Enable Control 

SC System Control 

ATN Attention 

SRQ Service Request Bus 

REN Remote Enable Management 
IFC Interface Clear 
E01 End or Identify 

ATN +E01 ATN logical OR E01 Logic 

DAV Data Valid Data 
NDAC Not Data Accepted 

Transfer 
NRFD Not Ready for Data 

• Bus-Terminating Resistors Provided on 	 SC 

Driver Outputs 	 TE 
REN 

• No Loading of Bus When Device is Powered 	 IFC 

Down (VCC a  0) 	 GPIB 
NDAC 

	

I/O 	
NRFD 

description 	 PORTS 	
DAV 

 
E01 

ATN 
SRQ 
GND 

pi n: 11: - 1 h ilAT4 documents contain information 
oblication date. Products conform to 

spe

• 

cifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

TEXAS 
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[51 
(51  NDAC 

	

DAV 	 [151 

✓ 1

> 2

rTv III [51 	 SRQ (13)  

	

1> 	2 sl 	
(5) 

NDAC 

	

V 2 	1 	JD' 	161 

	

V 2 	 17 	 REN (2°)  

[61 
161  

NRFD 

  

[3] 
131  

REN 

  

   

  

[41 
(4)  

IFC 

  

   

   

171  
(71  

DAV 

SN75164B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

The driver outputs (GPIB I/O ports) feature active bus-terminating resistor circuits designed to provide a 
high impedance to the bus when supply voltage VCC is 0. The drivers are designed to handle loads up 
to 48 milliamperes of sink current. Each receiver features p-n-p transistor inputs for high input impedance 

and a guaranteed hysteresis of 400 millivolts for increased noise immunity. All receivers have 3-state outputs 
to present a high impedance to the terminal when disabled. 

The SN751648 is manufactured in a 22-pin dual-in-line and 24-pin Small Outline package. The SN751648 

is characterized for operation from 0 °C to 70 °C. 

logic symbolt logic diagram (positive logic) 

DC 	r  EN1/G4 

TE 	 EN2/G5 
MO) 

Sc 	CN3 

5 

[91 

V 	
191 

[91 

(9) ATN 

ED) 

1231 
(21)  ATN-FE01 

[8] 
(8)  EOI 

IFC 

[10] 
(10)  SRQ 

1161 
ATN (14) 

EOI 

SRQ 

DAV 

REN ' 

1211 
(19) 

1181 
(16) 

[1 7] 
(15) 

[151 	O6 	1 
1131 

V1 

In 110) 

O
(10) SRQ 

11.1 V -1- 	1 	IT 	[3] 

(> 3V . 131 REN 	

7 V -3 	1 	.cr MO 141 	 E011111611 
> 3 V . (41  IFC 

MO V 3 	1 	_Cr 	[71 
171 

I> 	6V 

> 1 

EN6 

1231 
(21)  ATN+EOI 

[81 
181 

ATN 

[131 

DC (121>0-- 

[21 

TE 121  

[11 

Sc -21-›- 

ATN 11611141  

NDAC 

nal 
( 

NRFD (171  

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 1211 

I FC (1°)  

[181 

DAV 
1161  

NDAC 

[1 Denotes pin numbers for DW package. 
I 1 Denotes pin numbers for N package. 

• 	 
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pus MANAGEMENT CHANNELS 

via 	REN 	IFC 

4CfsfriSailled by DC) 1Controgiedl Ii 5C1 

SN751 64B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

RECEIVE/TRANSMIT FUNCTION TABLE 

H = high level. L - low level, R - receive, T = transmit, X = irrelevant 

Direction of data transmission is from the terminal side to the bus side, and the direction of data receiving is from the 

bus side to the terminal side. Data transfer is noninverting in both directions. 

ATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for E01 whenever the DC 

and TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only. 

ATN + E01 FUNCTION TABLE 

INPUTS OUTPUT 

ATN EOI ATN + EOI 

H X II  

X H H 

L L L 

440 TEXAS 
INSTRUMENTS 
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SN75164B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

schematics of inputs and outputs 

EQUIVALENT OF ALL 

CONTROL INPUTS 

vcc 

TYPICAL OF SRO, NDAC, and NRFD 

GPIB I/O PORT 

Circuit 

1.7 kO 
NOM 

I 
I 
I 

, 
10 kT 
NOM 

sicc 

050 

only. 

INPUT 

CND 

9 kit 
NOM 

prow 

11 

INPUT/OUTPUT 
PORT 

inside dashed 

"11

14  

lines is on GPIB I/O ports 

TYPICAL OF ALL I/O PORTS 

EXCEPT SRQ, NDAC, and NRFD GPIB I/O PORTS 

Vcc 

ATN+EOI OUTPUT 

200'17 

R. , 	I 	1.7 kit 
I 	NOM 
I 

10 O 
NOM oar 

loft 
OUTPUT  

I or 
NOM i  I 4Nok,, r 	

ONO 
1111 2.5 kit  Illb 

Driver output Reg  = 30 
Receiver output R eg  = 

Circuit inside dashed lines 

INPUT/OUTPUT 
PORT 

0 NOM 

110 0 NOM 

is on GPIB I/O ports only. 

GNID 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 
Input voltage 	  5.5 V 

	

Low-level driver output current     100 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 21: 

DW package 	  1350 mW 
N package 	  1700 mW 

Operating free-air temperature range 	  0 °C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/161 inch from the case for 10 seconds: DW or N package .... 260°C 

NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25 ° C free-air temperature, derate the DW package at the rate of 10.8 mW/ °C, the N package at the 

rate of 13.6 mW/ ° C. 

TEXAS 
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SN75164B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

recommended operating conditions 

M. 	'a UV 	MAX UNIT 

Supply voltage, Vcci 4./0 	0 	5.25 V 

High-level input voltage, VIE/ 2 V 

Low-level input voltage, VIL 0.8 V 

High-level output current, 10H 

Bus ports with 3-state outputs -5.2 mA 

Terminal ports -800 
AA 

 ATN+E01 -400 

Low-level output current, loL 

Bus ports 48 

mA Terminal ports 16 

ATN+E01 4 

Operating free-air temperature, TA 0 	 70 °C 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP t MAX UNIT 

VD( Input clamp voltage II = - 18 mA -1.5 V 

Vhys Hysteresis 1V++ - VT _I Bus 0.4 V 

VOH t  High-level output voltage 

Terminal 10H = -800 i.,A 2.7 

Bus V  10H = -5.2 mA 2.5 

ATN+E01 10H = -400 gA 2.7 

VOL Low-level output voltage 

Terminal lot.  = 16 mA 0.5 

V 10L = 48 mA 0.5 

A ;:. -i-E01 10L = 4 mA 0.4 

Input current at 

maximum input voltage 

Terminals V1 = 5.5 V 100 
PA 

ATN, E01 1 1 V1 = 5.5 V 200 

1 1H High-level input current 

Terminal, 

control 
V1 = 2.7 V 20 

PA 

ATN, E01 Vi = 2.7 V 40 

11L Low-level input current 

Terminal, 

al 
VI = 0.5 V -100 

AA 

". E01 Vi = 0.5 V -500 

VI/0(bus) Voltage at bus port Driver disabled 'Maus) = 0 2.5 3.7 
V  

II(bus) = 	-12 mA -1.5 

lumbus ) Current into bus port Power on Driver disabled 

VIlbus) = 	-1.5 V to 0.4 V -1.3 

mA 

V1(busl = 0.4 V to 2.5 V 0 -3.2 

Vi/bus) = 2.5 V to 3.7 V 
+2.5 

3.2  

VlIbus) = 3.7 V to 5 V 0 2.5 

V1(busl = 5 V to 5.5 V 0.7 2.5 

Power off VCC = 0, 	V1(bus) = 0 V to 2.5 V -40 pA 

IOS Short-circuit output current 

Terminal -15 -75 

mA Bus -25 -125 

ATN+E01 -10 -100 

ICC Supply current No load, 	TE, DC, and SC low 120 mA 

Ci/olbus) Bus-port capacitance 
VCC = 5 V to 0 V. 

V1/0 = 0 to 2 V, f= 1 MHz 
30 pF 

t All typical values are at VCC = 5 V, TA = 25°C. 
!VON applies for three-state outputs only. 

Except ATN and E01 terminal pins. 
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SN75164B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

switching characteristics, VCC = 5 V, CL = 15 pF, TA = 25°C (unless otherwise noted) 

PARAMETER FROM TO 
TEST 

CONDITIONS 
MIN 	TYP MAX UNIT 

Propagation delay time, 
tPLH 

low-to-high-level output 
Terminal Bus 

CL = 30 pF, 

See Figure 1 

14 	20 
ns 

tPHL 	
Propagation delay time, 

high-to-low-level output 
14 	20 

Propagation delay time, 
tPLH 

low - to - high - level output 
Terminal 

Bus 

(SRO, NDAC 

NRFDI 

CL = 30 pF, 

See Figure 1 
 

29 	35 ns 

Propagation delay time 
tPLFI 	

low-to-high-level output 
Bus Terminal 

CL = 30 pF, 

See Figure 2 

10 	20 

ns 
Propagation delay time, 

PHL t 
hi high-to-low-level output 

15 	22  

Propagation delay time, 
tPLH 

Terminal ATN 

or 

Terminal 
low-to-high-level output 

 ATN +E01 See Figure 3 14 ns 

Propagation delay time, 
tPHL 

high-to-low-level output 

Terminal 	. 
 

" 

OF 

Terminal E01 

ATN +E01 See Figure 3 14 ns  

tpzH 	Output enable time to high level 
TE, DC, 

OE 

SC 

BUS 

(/177N, E0I, 

REN, IFC, 

and DAV) 

See Figure 4 

60 

ns 
tpHz 	Output disable time from high level 45 

tpzL 	Output enable time to low level 60 

tPLZ 	Output disable time from low level 55 

tpzH 	Output enable time to high level 
TE, DC, 

OF 

SC 

Terminal 

55  

See Figure 5 ns 
tpHz 	Output disable time from high level 50 

tpzL 	Output enable time to low level 45 

tPLZ 	Output disable time from low level 55 

TEXAS 
INSTRUMENTS 
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tPLH 	 tPH 
OV 

1.0 V 	 
VOH 

\\*._ 2.2 V BUS 

OUTPUT 

3V 
TERMINAL 

ATN+EOI   .5 V 
	 \- 1.5 V 

21,2 
IPLH-44-1■1 

 	1 

tpRL-141-011-- V 

VOH 

VOL 

VOLTAGE WAVEFORMS 
(See Note CI 

TEST 

POINT VCC 

FROM 

ATN+EOI 

LOAD CIRCUIT 

SN75164B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

5V 	 4.3V 

TEST POINT 

480 SL 

FROM (BUS) 

OUTPUT UNDER 

TEST 

200 0 

CL = 30 pF 

is  (See Note A) 

FROM (TERMINAL) 

OUTPUT UNDER 

TEST 

240 2 

TEST POINT 

CL = 30 pF 	
3421 

(See Note AI 

LOAD CIRCUIT LOAD CIRCUIT 

TERMINAL 

INPUT 	 1.5 V 	 \ 	

3 V 

I5 V 

(See Note BI 	 0 V  

/5 V 

(See Note B) 

tpLH-14-► 1 

TERMINAL 

OUTPUT 
	

1.5 V 

3V 

1.5 V 

I 	 0 V 

tpHL-01-0,1 
VOH 

1.5 V 

	VOL 

BUS 

INPUT 

VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 

FIGURE 2. BUS-TO-TERMINAL 
PROPAGATION DELAY TIMES 

FIGURE 3. ATN + E01 PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: PRR 	1 MHz, 50% duty cycle, t r  ,s6 ns, 

tf 	ns, Zout = 50 0. 

C. All diodes are 1N916 or 1N3064. 

4 
INS1 RUM ENTS 

TFXAS 

ATN+E01 	 1.5 V 	 1.5 V 
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VOLTAGE WAVEFORMS 

BUS 
OUTPUT 
S1 CLOSED 

tPLZ 

1.0 V 

SN75164B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

S1 0-5 V 
	

Si 0-4.3 V 

FROM (BUS) 
OUTPUT UNDER 
TEST 

200 0 

TEST POINT 

240 f2 
FROM (TERMINAL) 
OUTPUT 	 TEST POINT 
UNDER TEST 

 

CL= 15 pF 

is  (See Note A) 

LOAD CIRCUIT 

_— -\ I- 	 —\ r- 	
— 3 V 

CONTROL 
INPUT 	X 1.5 V  (See Note B) 	

X 1.5 V 

- - a I \- 	 a. ,' \ - - - - - 0 v 
VZH -1.1 If tP Fl Z --I.1 1.1-- 

BUS 	 I  	 I 	  

I 	
90% 	

VOH 

OUTPUT 	 I 

S1 OPEN 	I 	
2 V 
	 I 

0 V 

FIGURE 4. BUS ENABLE AND 
DISABLE TIMES 

CL = 15 pF 

(See Note Al ' [ 

LOAD CIRCUIT 

__ -\ r- 	 A  /- - - - - - 3 V 

	

CONTROL X 	

(See 
1.5 V 

INPUT 	
N 

IPZH -0-1 r.-  _ 

	

, 	1.5 v 

	

I 	

tpH) z_..if 1.5 V .J /1 ,___-_ _ Note B) 	 rvk-o% 

I 
I 

	

I 

	 VOH 

	 0V 
tP LZ -1.1 11'4-  

1.0 V 	 I 

VOL 

VOLTAGE WAVEFORMS 

FIGURE 5. TERMINAL ENABLE 
AND DISABLE TIMES 

480 0 3 kg/ 

TERMINAL 	I 
OUTPUT 

Si OPEN 

.3.5 V 

0.5 V 
VOL 

  

TERMINAL 
OUTPUT 
Si CLOSED 

tPZL 14-  

0.7 V 

4V 

NOTES: A. CL includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: PRR 5 1 MHz, 50% duty cycle, t r  56 ns, 
tf 56 ns, Zout = 50 0. 

POST OFFICE BOX 855303 • DALLAS, TEXAS 75285 2-542 

TEXAS 
INSTRUMENTS 



FIGURE 6 FIGURE 7 

4 	 I. 

VT_ VT+ 

T 	1 

VCC 5 V 
No load 
TA = 25° C 

2-543 
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SN75164B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 
VS 

HIGH LEVEL OUTPUT CURRENT 

TERMINAL LOW-LEVEL OUTPUT VOLTAGE 

VS 

LOW-LEVEL OUTPUT CURRENT 

TERMINAL OUTPUT VOLTAGE 

vs 

BUS INPUT VOLTAGE 

0 0.2 0.4 0 6 0 8 1 0 1.2 1 4 1 6 1 8 2 0 

V1—Input Voltage—V 

FIGURE 8 
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VCc = V 
TA = 25° C 

BUS CURRENT 

vs 

BUS VOLTAGE 

BUS OUTPUT VOLTAGE 

VS 

TERMINAL INPUT VOLTAGE 
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• PARAGRAPH 3.5.3 OF 	• 
`•` IEEE STANDARD 488-1978 ,  
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VI—Input Voltage—V 

FIGURE 11 

V1/0(bus) —Bus Voltage—V 

FIGURE 12 

I 
Vcc = 5 V 
No load 

TA = 25° C 

SN75164B 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

BUS HIGH-LEVEL OUTPUT VOLTAGE 

VS 

HIGH-LEVEL OUTPUT CURRENT 

0 —10 —20 —30 —40 —50 —60 

10H—High-Level Output Current—mA 

FIGURE 9  

BUS LOW-LEVEL OUTPUT VOLTAGE 

VS 

LOW-LEVEL OUTPUT CURRENT 
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1 0L — Low- Level Output Current—mA 

FIGURE 10 
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J OR N PACKAGE 

(TOP VIEW) 

1A It ili1611Vcc 

	

1Y 2 	151 4A 

	

1213 	la 1 4Y 

	

ENABLE G ■ a 	131 4Z 

	

2Z II s 	121 ENABLE G 

	

2Y 16 	11 1 3Z 

	

2A 17 	10I 3Y 

	

GND 18 	3A 

DW PACKAGE 

(TOP VIEW) 

NC—No internal connection 

VCC 
4A 

4Y 

NC 
4Z 
ENABLE 6.  
3Z 
NC 
3Y 
3A 

1A 

1Y 

NC 

1Z 

ENABLE G 
2Z 
NC 
2Y 
2A 

GND 

SN75172 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

D2596, OCTOBER 1980—REVISED APRIL 1988 

• 

• Meets CCITT Recommendations V.11 and 

Meets EIA Standards RS-422-A and RS-485 

X.27 

• Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 

• 3-State Outputs 

• Common-Mode Output Voltage Range of 
—7 V to 12 V 

• Active-High and Active-Low Enables 

• Thermal Shutdown Protection 

• Positive- and Negative-Current Limiting 

• Operates from Single 5-V Supply 

• Low Power Requirements 

• Functionally Interchangeable with 
AM26LS31 

description 

The SN75172 is a monolithic quadruple 

differential line driver with three-state outputs. 
It is designed to meet the requirements of EIA 

Standards RS-422-A and RS-485 and CCITT 

Recommendations V.11 and X.27. The device 

is optimized for balanced multipoint bus 

transmission at rates of up to 4 megabaud. Each 

driver features wide positive and negative 

common-mode output voltage ranges making it 
suitable for party-line applications in noisy 

environments. 

The SN75172 provides positive- and negative-current limiting and thermal shutdown for protection from 

line fault conditions on the transmission bus line. Shutdown occurs at a junction temperature of 
approximately 150°C. This device offers optimum performance when used with the SN75173 or SN75175 

quadruple differential line receivers. 

The SN75172 is characterized for operation from 0°C to 70 °C. 

PRODUCTION I.4 S  •ecuments contain i ' 1 Tian 
current as of r• 	• ion date. Products r... • •1 to 
specifications 	terms of Texas 1 • 	cots 
standard warranty. Production processing 	not 
necessarily include testing of all parameters. 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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FUNCTION TABLE 

(EACH DRIVER) 

INPUT 

A 

ENABLES OUTPUTS 

GUY Z 

X
 X

  

I
S

 
X

 
X

 

N
 

N
 

H = high level 
L = low level 
X = irrelevant 

Z = high impedance (off) 

SN75172 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

logic symbol 

G 

1A 

2A 

3A 

4A 

t 

(4) 

(2) iy 

 1Z 

2Y 

2Z 

3Y 

3Z 

4Y 

4Z 

EN 
(12) 

(1)  V 
V 

(3) 

(7)  
(61 

(5) 

(9) 
(10)  

(11)  

(15) 
(14) 

(13)  

IThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for J and N packages. 

logic diagram (positive logic) 
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EQUIVALENT OF EACH INPUT 

VCC 

INPUT 

Data inputs: R eg  = 3 kSi NOM 
Enable inputs: R eg  = 8 kf2 NOM 

TYPICAL OF ALL OUTPUTS 

vcc 

OUTPUT 

GND 

SN75172 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

schematics of inputs and outputs 

absolute maximum ratings over operating free-air temperature (unless otherwise noted) 

Supply voltage, VCC 	  7 V 

Input voltage 	  5.5 V 

Continuous total dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 

Lead temperature 1,6 mm 11/16 inch) from case for 60 seconds: J package 	  300 °C 
Lead temperature 1,6 mm 11/16 inch) from case for 10 seconds: DW or N package 	 260 °C 

NOTE 1: All voltage values are with respect to the network ground terminal. 

DISSIPATION RATING TABLE 

TA 	25 ° C DERATING FACTOR TA 	70 ° C 
PACKAGE 

POWER RATING ABOVE TA 	25 ° C POWER RATING 

DW 1125 mW 9.0 mW/°C 720 mW 

J 1025 mW 8.2 mW/°C 656 mW 

N 1150 mW 9.2 mW/°C 736 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VII_ 0.8 V 
Common-mode output voltage, VOC -7 to 12 V 

High-level output current, 10H -60 mA 

Low-level output current, loL 60 mA 

Operating free-air temperature, TA 0 70 °C 

TEXAS 
INSTRUMENTS 
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SN75172 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 
VIK Input clamp voltage II = —18 mA — 1.5 V 
Vo ... ut voltage 1 0 = 0  0 6 V 

Iv0D11 — -ential output voltage 1 0 = 0  1.5 6 V 

Iv01321 Differential output voltage 
RL = 100 fl, 	See Figure 1 Y2   v001 

2 V 

RL = 54 0, 	See Figure 1 1.5 2.5 5 V 

v003 :ential output voltage See Note 2 1.5 5 V 

AIVOD1 
e in magnitude of 

differential output voltage* 

RL = 54 D or 100 11,See Figure 1 

t0.2 V 

VOC Common-mode output voltage 
+ 3 

— 1 
V 

AlVOCI 
Change in magnitude of 

common-mode output voltage* 
± 0.2 V 

10 Output current with power off VCC = 0, 	Vo = —7 V to 12 V ± 100 i.LA 

1 0Z High-impedance-state output current Vo = —7 V to 12 V ± 100 ILA 

1 1H High-level input current Vi = 2.7 V 2n AA 

1 1L Low-level input current Vi = 0.5 V 

1 05 Short-circuit output current 

Vo = —7 V 

mA Vo = VCC i ‘,.., 

Vo = 12 V 500 

ICC Supply current 	all drivers) No load 
Outputs enabled 38 60 

mA 
Outputs disabled 18 40 

t All typical values are at VCC = 5 V and TA = 25°C. 

tAIVODI and diVoci are the changes in magnitude of V00 and VOC, respectively, that occur when the input is changed from a high 
level to a low level. 

In EIA Standard RS-422-A, VOC, which is the average of the two output voltages with respect to ground, is called output offset voltage, VOS. 
NOTE 2: See EIA Standard RS-485 Figure 3-5, Test Termination Measurement 2. 

SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER RS-422-A RS-485 

Vo Voa , Vo b Voa , Vo b 

IVOD1 I Vo  V o  

I V0021 Vt  (AL = 100 01 Vt  (AL = 54 Cl 

VOD31 
Vt (Test Termination) 

Measurement 2) 

AiVODI 11\41 —  'Tit] I I I vt I - I Vtl I 
voc I vos I I vos I 

A I voc I I vos - vos I I vos - vos I 
1 05 Osaldlsbl 

10 Nal , 1 1 xbI lie , 	lib 
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INS  TRU M ENTS 

4 
2 - 548 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



GENERATOR 

(See Note Al 
DI 	 

50 S2 

3V 

SN75172 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

switching characteristics, VCC = 5 V, TA = 25 °C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tDD Differential-output delay time 
RL = 54 0, See Figure 2 

45 65 ns 

iTD Differential-output transition time 80 120 ns 

fPZH Output enable time to high level RL = 110 ft, See Figure 3 80 120 ns 

tpzi_ Output enable time to low level RL = 110 0, See Figure 4 45 80 ns 

IPHZ Output disable time from high level RL = 110 0, See Figure 3 78 115 ns 

tpLz Output disable time from low level RL = 110 0, See Figure 4 18 30 ns 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 

TEST CIRCUIT 

3V 

INPUT 	1 5 V 	 1.5V 
1 

I 	 1 	0 V 

I 	 I 

tDD -00I 	 4-)f—  too 
1  	I 

- 25 V 
I 	90% 	I 

OUTPUT 50% 1 	 I 50% 

1" -2 5 V 

tTD -40  4- 	4 /4—  tro 

VOLTAGE WAVEFORMS 

I CL = 50 pF 

RL -- 	ISee Note a) 

54 S2 	 OUTPUT 

FIGURE 2. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: t r  < 5 ns, tr .5.. 5 ns, PRR 	1 MHz, duty 

cycle = 50%, Z o  = 50 0. 

8. CL includes probe and stray capacitance. 
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S1 
0 V or 3 V 

50 11 

3V 
(SEE NOTE C) 

_. T  _ JCL .. 50 pF 
(SEE NOTE B) 

GENERATOR 
(SEE NOTE A) 

3V 
(SEE NOTE CI 

TEST CIRCUIT VOLTAGE WAVEFORMS 

RL 	110 0 

S1 

CL 50 pF 
L — — — —J(SEE NOTE 13) 

5V 

j.5 V INPUT 	1 
i 
I 

OUTPUT 	
14-41—tPZL 

1 
I 

OUTPUT 

3V 

1.5 V 

0 V 

14-1t.-- IP L Z 
5V 

.1 	0 5 V 
57.  

VOL 

0 V or 3 V 

GENERATOR 
(SEE NOTE Al 

2.3 V 

SN75172, 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

PARAMETER MEASUREMENT INFORMATION 

3V 

ji  

14—H—tPZH 

\1.5 V 

	 0 V 

1.5 V INPUT 

OUTPUT 	 1-0.5 V 

	  j._ VOH 
OUTPUT 	/

2.3 V 

 

1 T 

voff --- 0V 
I L — 110 0 

—14 4-4,1-1Z 

TEST CIRCUIT 

FIGURE 3. tpZH AND tpHZ 

VOLTAGE WAVEFORMS 

FIGURE 4. tpzi AND tpLZ 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: tf -.5 5 ns, tf < 5 ns, PRR < 1 MHz, duty 
cycle = 50%, Zou t ,= 50 0. 

B. CL include probe and jig capacitance. 
C. To test the active-low enable U, ground G and apply an inverted waveform to U. 
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80 20 
0 

0 120 100 —20 40 	60 —40 —60 —80 —100 —120 

VCC = 5 V_ 
TA - 25°C 

10H—High-Level Output Current—mA 

FIGURE 5 

DIFFERENTIAL OUTPUT VOLTAGE 
v s 

OUTPUT CURRENT 

10L—Low-Level Output Current—mA 

FIGURE 6 

OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 

0 
0 10 20 30 40 50 60 70 80 90 100 

Is—Output Current— mA 

FIGURE 7 

25 20 
—50 

—25-20-15-10-5 0 5 10 15 
Vs—Output Voltage—V 

FIGURE 8 

0 

rn 
• 3 

I 	I 
VCC = 5 V 
TA = 25 °C 

50 

40 

I 	I 
Ou put Disabled 

TA = 25°C 

30 

20 

Vc = 0 V 

VCC = 5  V 

• 10 

0 

• 10 
0 
0 

I —20 
O 

30 

40 

4 

3.5 

5 2.5 

2 
5 

> 0.5 
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I 	I 	1 
No Load, 

1_ Inputs Open 

Output Disabled 

TA = 25°C 
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20 

T15 

a 
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I 	I 	I 
— No Load 

Outputs Enabled 

TA = 25 °C 

PYlir  INPUTS 
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SN75172 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

TYPICAL CHARACTERISTICS 

SUPPLY CURRENT 
	

SUPPLY CURRENT 
vs 	 vs 

SUPPLY VOLTAGE 
	

SUPPLY VOLTAGE 

0 
	

2 	3 	4 	5 6 	7 
	

8 

Vcc—Supply Voltage—V 

FIGURE 9 
	

FIGURE 10 

TYPICAL APPLICATION 

1/4 SN75173 
	

1/4 SN75174 

.10,41 	rali■ 
4 i i r.1 

A V DRIVER/RECEIVER PAIRS 
UP TO 32 

• • • 

1/4 SN75172 
	

1/4 SN75173 	1/4 SN75173 
	

1/4 SN75174 

NOTE A: The line length should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept 
as short as possible. 

FIGURE 11 

2-552 
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1 6 

15 

14 

13 

12 

11 

10 

9 

VCC 
4B 

4A 

4Y 

G 
3Y 

3A 

3B 

SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

D2600, OCTOBER 1980 — REVISED JULY 1990 

• Meets EIA Standards RS-422-A, RS-423-A, 
and RS-485 

• Meets CCITT Recommendations V.10, 
V.11, X.26, and X.27 

Designed for Multipoint Bus Transmission on 
Long Bus Lines In Noisy Environments 

• 3-State Outputs 

• Common-Mode Input Voltage 
Range ... —12 to 12 V 

• Input Sensitivity ... ± 200 mV 

• Input Hysteresis ... 50 mV Typ 

• High Input Impedance . . . 12 kD Min 

• Operates from Single 5-V Supply 

• Low Power Requirements 

• Plug-In Replacement for AM26LS32 

description 

The SN75173 is a monolithic quadruple 

differential line receiver with 3-state outputs. It 

is designed to meet the requirements of EIA 
Standards RS-422-A, RS-423-A, and RS-485 

and several CCITT recommendations. The 
device is optimized for balanced multipoint bus 
transmission at rates up to 10 megabits per 

second. The four receivers share two ORed 
enable inputs, one active when high, the other 

active when low. The device features high input 
impedance, input hysteresis for increased noise 

immunity, and input sensitivity of ± 200 mV 
over a common-mode input voltage range of 
— 12 to 12 V. Fail safe design ensures that if the 

inputs are open circuited, the outputs will always 

be high. The SN75173 is designed for optimum 
performance when used with the SN75172 or 
SN75174 quadruple differential line drivers. 

The SN75173 is characterized for operation from 

0 °C to 70 °C. 

D, J, OR N PACKAGE 

(TOP VIEW) 

1B 

1A 

1Y 

G 

2Y 

2A 

2B 

GND 

logic symbol 

G 

t 

(41 >1 
EN (12) 

1A 
(2) 131 

1Y 
(11 

1B 
(6) 

2A 151 
17) 2Y 

2B 
(101 

3A (111 
(91 3Y 

3B 
1141 

4A 1131 
(15) 4Y 

4B 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

logic diagram (positive logic) 

PRODUCTION DATA documents contain information 
currant as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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EQUIVALENT OF G OR G INPUT EQUIVALENT OF A OR B INPUT 

VCC 

TYPICAL OF ALL OUTPUTS 

SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

FUNCTION TABLE (EACH RECEIVER) 

DIFFERENTIAL 

A-B 

ENABLES OUTPUT 

Y G 	G 

VD a 0.2 V 
H 	X 

X 	L 

H 

H 

-0.2 V < Vo < 0.2 V 
H 	X 

X 	L 

? 

V1D -. -0.2 V 
H 	X 

X 	L 

L 

L 

X L 	H Z 

H = high level 

L = low level 

X = irrelevant 

? = indeterminate 

Z = high impedance (off) 

schematics of inputs and outputs 

TEXAS 
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SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1)  
	

7V 
Input voltage, A or B inputs  

	
t 25 V 

Differential input voltage (see Note 2) 
	

t 25 V 

Enable input voltage  
	

7V 
Low-level output current  

	
50 mA 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3(: 
D package 	  950 mW 
J package 	  1025 mW 
N package 	  1150 mW 

Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 	 260 °C 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 
3. For operation above 25°C free-air temperature, derate the D package to 608 mW at 70°C at the rate of 7.6 mW/°C, the 

J package to 656 mW at 70°C at the rate of 8.2 mW/ °C, and the N package to 736 mW at 70°C at the rate of 9.2 mW/ °C. 
In the J package, SN75173 chips are glass mounted. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

Common-mode input voltage, Vic ±12 V 

Differential input voltage, VD ±12 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VII_ 0.8 V 

High-level output current, 10H —400 FA 

Low-level output current, Icii_ 16 mA 

Operating free-air temperature, TA 0 70 °C 

TEXAS 
INSTRUMENTS 
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SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VTH Differential-input high-threshold voltage V0 = 2.7 V, 	 10 = —0.4 mA 0.2 V 

VTL 	. Differential-input low-threshold voltage V0 = 0.5 V, 	 10 = 16 mA —0.2* V 
Vhys  Hysteresis§ 50 mV 

VII( Enable-input clamp voltage II = —18 mA —1.5 V 

VOH High-level output voltage VID = 200 mV, 	10H = —400 AA 2.7 V 

VOL Low-level output voltage VID = —200 mV, 
IOL = 8 mA 0.45 

v  
loL = 16 mA 0.5 

IOZ High-impedance-state output current V0 = 0.4 V to 2.4 V ±20 /LA 

II Line input current 
Other input at 0 V. 

See Note 4 

Vi = 12 V 1 
mA 

Vi = —7 V —0.8 

IIH High-level enable-input current VIH = 2.7 V 20 ,,,A, 

'IL Low-level enable-input current VIL = 0.4 V —100 AA 

rI Input resistance 12 kft 

IOS Short-circuit output current' —15 —85 mA 

ICC Supply current Outputs disabled 70 mA 

tAll typical values are at VCC = 5 V, TA = 25°C. 
tThe algebraic convention, in which the less positive more negative) limit is designated minimum, is used in this data sheet for threshold 
voltage levels only. 

5 Hysteresis is the difference between the positive-going input threshold voltage, VT +, and the negative-going input threshold voltage, 

VT_. See Figure 4. 
'Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 

NOTE 4: Refer to EIA Standard RS-422-A and RS-423-A for exact conditions. 

switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output VD = — 1.5 V to 1.5 V, CL = 15 pF, 

See Figure 1 

20 35 ns 

tpHL Propagation delay time, high-to-low-level output 22 35 ns 

tPZH Output enable time to high level CL = 15 pF, See Figure 2 17 22 ns 

tPZL Output enable time to low level CL = 15 pF, See Figure 3 20 25 ns 

tpHz Output disable time from high level CL = 5 pF, See Figure 2 21 30 ns 

tPLZ Output disable time from low level CL = 5 pF, See Figure 3 30 40 ns 

Nire;fr 
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	 IiINPUT 	0 V 

1 

tPLH-I ,„ 411 11— 
I I 	 

OUTPUT iii 1.3 V 

1.5 V 

-101 
I 

VOH 

1.3 V 

VOL 

1.5 V 

GENERATOR 
(See Note Al 

SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

FIGURE 1. tpLI-I, tPHL 

TEST CIRCUIT 

FIGURE 2. tpHZ, tpZH 

— 3 V 

	

INPUT 	1.3 V 	1.3 V 

I 	 — — 0V 
tPZH -114—  tPHZ4I IF 

1 0.5 V 

11- — VOH 
OUTPUT 

	

Si open 	
— —.-N-.......-ar  

	

en 	1.3 V 	 T S1 closed 
=1.4 V 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 5 1 MHz, duty cycle = 50%, 

t r 	6 ns, tf 5 6 ns, Z00 t = 50 0. 

B. CL includes probe and jig capacitance.  
C. All diodes are 1N916 or equivalent. 
D. To test the active-low enable a, ground G and apply an inverted input waveform to U. 
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-2.5 V 

r vcc 

2 kg 

CL 
(See Note 

B) 

_J 
(See Note CI 

GENERATOR 
(See Note Al 

(See Note DI 
504 

S2 
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V
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I 	I 
V D 0.2 V 

TA 25°C 

0 

SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

FIGURE 3. tpzI, tpLZ 

— — — — 3V 

INPUT 	1.3 V 	1.3 V 

	 I 	 I 	 0 V 

tP21.-)114-• 	I ._ 
S2.__.\open 

—III  r ZLCIosed 

....... OUTPUT 	1.3 V 	l 	 =1.4 V  

0.5 V 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR .s 1 MHz, duty cycle = 50%, 
tr  s 6 ns, 2f s 6 ns, Zout = 50 ft. 

B. CL includes probe and jig capacitance. 
C. All diodes are 1N916 or equivalent. 
D. To test the active-low enable G, ground G and apply an inverted input waveform to G. 

TYPICAL CHARACTERISTICS 
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VS 

DIFFERENTIAL INPUT VOLTAGE 

VCC — 5 V 10-0 TA = 25 C 
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FIGURE 4 
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10H—High-Level Output Current—mA 

FIGURE 5 
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VID 	0.2 N/' 
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TA - 25°C 
VCC 5.25 V - 

VCC = 5  V".--"r  VCC 4 75 V- 

I 	 VCC 5 V 
VID —0.2 V  
IOL 8 mA 
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SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

TYPICAL CHARACTERISTICS 
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TA—Free-Air Temperature— °C 	 IOL—Low-Level Output Current—mA 

	

FIGURE 6 
	

FIGURE 7 
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THE UNSHADED 

AREA CONFORMS TO 

FIGURE 3.2 OF 

EIA RS-485 

OUTPUT VOLTAGE 
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ENABLE G VOLTAGE 
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UP TO 32 
DRIVER/RECEIVER PAIRS 

• • • 

1/4 SN75173 1/4 SN75174 

SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

TYPICAL CHARACTERISTICS 

0 	05 	1 	1.5 	2 	2'5 	3 
	 —8 —6 —4 —2 0 2 4 6 8 10 12 

VI—Enable G Voltage—V 
	

VI—Input Voltage—V 

FIGURE 10 
	

FIGURE 11 

TYPICAL APPLICATION 

1/4 SN75172 
	

1/4 SN75175 

1/4 SN75172 	1/4 SN75173 
	

1/4 SN75173 	1/4 SN75174 

NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short 
as possible. 
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VCC 
4A 

4Y 

4Z 

3,4EN 

3Z 

3Y 
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1Z 

1,2 EN 

2Z 

NC 

2Y 

2A 

GND 

20 

19 
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17 
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15 

14 

13 

12 

VCC 
4A 

4Y 

NC 

4Z 

3,4 EN 

3Z 

NC 

3Y 

3A 

NC — No internal connection 

logic symbolt 

1,2EN 
14)  

1A 
(1)  

2A 
171  

3,4EN 
1121 

 E 

3A 
19)  

V 

110)  
3Y 

▪ (111  
3Z 

(14)  4Y 

(13)  4Z 
4A 

(151  
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!

• 	Meets EIA Standards RS-422-A and RS-485 
and CCITT Recommendations V.11 and 
X.27 	 1A 

• Designed for Multipoint Transmission on 	 1 Y 

Long Bus Lines in Noisy Environments 	 1Z 

1,2EN 
• 3 -State Outputs 

2Z 

• Common-Mode Output Voltage Range of 	 2Y 

— 7 V to 12 V 	 2A 

GND 

DW PACKAGE 

(TOP VIEW) 

description 

The SN75174 is a monolithic quadruple 

differential line driver with three-state outputs. 

It is designed to meet the requirements of EIA 
Standards RS-422-A and RS-485 and CCITT 
Recommendations V.11 and X.27. The device 

is optimized for balanced multipoint bus 

transmission at rates up to 4 megabaud. Each 
driver features wide positive and negative 

common-mode output voltage ranges making it 

suitable for party-line applications in noisy 

environments. 

The SN75174 provides positive- and negative-

current limiting and thermal shutdown for 
protection from line fault conditions on the 

transmission bus line. Shutdown occurs at a 
junction temperature of approximately 150°C. 

This device offers optimum performance when 

used with the SN75173 or SN75175 quadruple 

differential line receivers. 

The SN75174 is characterized for operation from 

0 °C to 70°C. 

• Active-High Enable 

• Thermal Shutdown Protection 

• Positive- and Negative-Current Limiting 

• Operates from Single 5-V Supply 

• Low Power Requirements 

• Functionally Interchangeable with MC3487 

SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

D2601, OCTOBER 1980—REVISED MAY 1988 

J OR N PACKAGE 

(TOP VIEW) 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 
FUNCTION TABLE (EACH DRIVER) 

OUTPUTS 
INPUT ENABLE 

Y 

H 

J
 
1
  
N

  

L 	
 

--I H 

-
I
 

L 

H = TTL high level, 	X = irrelevant, 
L = TTL low level, 	Z = High impedance (off) 
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EQUIVALENT OF EACH INPUT 

VCC 

INPUT 

Data Inputs: Req  = 3 k0 NOM 

Enable Inputs: R eq  = 8 kf2 NOM 

SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

logic diagram, each driver (positive logic) 

schematics of inputs and outputs 

absolute maximum ratings over operating free-air temperature (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 
Input voltage 	  5.5 V 
Continuous total dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: DW or N package 	 260 °C 

NOTE 1: All voltage values are with respect to the network ground terminal. 

DISSIPATION RATING TABLE 

TA s 25°C DERATING FACTOR TA — 70°C 
PACKAGE 

POWER RATING ABOVE TA 	25 ° C POW1-11 RATING 

DW 1125 mW 9.0 mW/ ° C . 	-nW 

J 1025 mW 8.2 mW/°C 656 mW 

N 1150 mW 9.2 mW/°C 736 mW 

TEXAS 
INSTRUMENTS 
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SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage ,  VCC 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-Level input voltage, VIL 0.8 V 

Common-mode output voltage, VOC —7 to 12 V 

High-level output curent, loni —60 mA 

Low-level output current, loL 60 mA 

Operating free-air temperature, TA 0 70 °C 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 	TYPt MAX UNIT 

VIK Input clamp voltage Ii = —18 mA —1.5 V 

VOH High-level output voltage 

	

= 	V, 

	

VIH 
	2 

= 

	

33 mA 0H  

VIL = 0.8 V , 
3.7 V 

VOL Low-level output voltage 
VIH = 2 V, 

1 0L = 33  mA 

VIL = 0.8 V, 
1.1 V 

Vo Output voltage 1 0 = 0  0 6 V 

1VOD1 I Differential output voltage 1 0 = 0  1.5 6 V 

I VOD2 I Differential output voltage 
RL = 100 0, See Figure 1 Y. VOD1 V 

2  

RL = 54 0, See Figure 1 1.5 2.5 5 V 

V003 Differential output voltage See Note 2 1.5 5 V 

AIVODI 
Change in magnitude of 

differential output voltaget 

RL = 54 0 or 100 0, See Figure 1 

±0.2 V 

VOC Common mode output voltage 
+3 

—I 
V 

AIVOCI 
 Change in magnitude of 

common mode output voltage 
t0.2 V 

10 Output current with power off VCC = 0, Vo = —7 V to 12 V ±100 pA 

1 0Z High-impedance-state output current Vo = —7 V to 12 V ± 100 sA 

1 1H High-level input current V1 = 2.7 V 20 IA 

1 1L Low-level input current VI = 0.5 V —360 /1A 

105 Short-circuit output current 

Vo = —7V —250 

mA Vo = VCC 180 

Vo = 12 V 500 

ICC Supply current 	all drivers) No load 
Outputs enabled 38 60 

mA 
Oututs dis •! • 	: 18 40 

t All typical values are at VCC = 5 V and TA = 25°C. 

* A IVO') I and Ai VOC  I are the changes in magnitude of Vol) and VOC, respectively, that occur when the input is changed from a high 
level to a low level. 

NOTE 2: See EIA Standard RS-485 Figure 3.5, Test Termination Measurement 2. 
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RL 

54 
OUTPUT 

T GENERATOR 
(See Note A) 

50 0 

3V  

I 

CL 50 pF 

L 	 _J 
	 (See Note B) 

L-  3 V 

1.5 V 

0 V 

tDD 

-4-  — -2.5 V 

OUTPUT 

INPUT 
	

1.5 V 

SOD —641 

90% 

I 50%  I 
I 10% I 

-2.5 V 

SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

switching characteristics, VCC = 5 V, TA = 25 °C 

PARAMETER • TEST CONDITIONS MIN 	TYP MAX UNIT 

tDD Differential-output delay time 
RL = 54 0, See Figure 2 

45 65 ns 

tTD Differential-output transition time 80 120 ns 

tPZH Output enable time to high level RL = 110 ft, See Figure 3 80 120 ns 

tPZL Output enable time to low level RL = 110 0, See Figure 4 55 80 ns 

tPHZ Outut disable time from high level RL = 110 fl, See Figure 3 75 115 ns 

tPLZ Output disable time from low level RL = 110 0, See Figure 4 18 30 ns 

SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER RS-422-A RS-485 
Vo Voo•  Vo b Voa , Vob 

IVOD11 Vo  Vo  

IVOD2I Vt Olt = 100 fn Vt  (RL = 54 ft) 

V0031 
Vt (Test Termination 

Measurement 2) 

AIVODI IIVtl 	- 	IVtl I 'MI - IVtl I 

VOC IVosI IVosl 

AIVOCI I VOS — VOS I I VOS — 705 I 

Q5 1 1 581 , 	IISDI 

1 0 1 1 X8I• 	IlxbI lia• 	lib 

PARAMETER MEASUREMENT INFORMATION 

_J RL 

2 

   

VOD2 

   

    

RL 	
VOC 

2 

       

FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 

TEST CIRCUIT 	 tTD -44-0 
	

tTD 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: t r 	5 ns, tf ,s 5 ns, PRR s 1 MHz, 
duty cycle = 50%, Zo  = 50 0. 

B. CL includes probe and stray capacitance. 

FIGURE 2. DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 
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1.5 V   1.5 V 

	 0V 

	

01---04— tPZI1 I 	0.5 V 

I 	I 	4 — VOH 

OUTPUT i 
	

—f — 

INPUT 

2.3 V 

tpHZ - 14-01 	
Von 0 V 

VOLTAGE WAVEFORMS 

1 OUTPUT 

RL — 1100  

50 0 1— — 	
CL 50 pF 
(See Note BI 

TEST CIRCUIT 

5 V 

0 V to 3 V 

GENERATOR 

(See Note A) 

RL 	110 0 

OUTPUT 
S1 

"TN 
CL 50 pF 

50 ft  L 	(See Note BI 

OUTPUT 

INPUT 	V 

tPZL —4-41 

--N2.3 V 

SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

PARAMETER MEASUREMENT INFORMATION 

3V 

FIGURE 3. tpzH AND tpHZ 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 4. tpZL AND tpLZ 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, duty cycle = 50%, t r  s. 5 ns, 

tf s. 5 ns, Z o  = 50 O. 
B. CL includes probe and stray capacitance. 
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SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

TYPICAL CHARACTERISTICS 
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FIGURE 5 

DIFFERENTIAL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

0 	20 	40 	60 	80 	100 120 

IOL—Low-Level Output Current—mA 

FIGURE 6 

OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 
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10—Output Current—mA 
	

VO—Output Voltage—V 

FIGURE 7 
	

FIGURE 8 
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2 	3 	4 	5 	6 

VCC—Supply Voltage—V 

FIGURE 10 

7 8 2 	3 	4 	5 	6 

VCC — Supply Voltage—V 

FIGURE 9 

0 	1 0 1 7 	8 

1/4 SN75172 1/4 SN75174 

1/4 SN75172 1/4 SN75173 1/4 SN75173 1/4 SN75174 

SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

•■I 

TYPICAL CHARACTERISTICS 

SUPPLY CURRENT 

vs 

SUPPLY VOLTAGE 

No Load 

Outputs Enabled 
— TA – 25°C 

INPUTS OPEN INPUTS 

Pr
GROUNDED - 

SUPPLY CURRENT 

vs 

SUPPLY VOLTAGE 

TYPICAL APPLICATION 

► 411111 
441 ■ 1/4 SN75173  • UP TO 32 

DRIVER/RECEIVER PAIRS 

• • • 

NOTE: The line length should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept 
as short as possible. 

FIGURE 11 

1/4 SN75175 
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SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

02602, OCTOBER 1980—REVISED SEPTEMBER 1989 

• Meets EIA Standards RS-422-A, RS-423-A, 
and RS-485 

• Meets CCITT Recommendations V.10, 
V.11, X.26, and X.27 

• Designed for Multipoint Bus Transmission on 
Long Bus Lines in Noisy Environments 

• 3-State Outputs 

• Common-Mode Input Voltage Range 
—12 V to 12 V 

• Input Sensitivity . . . t 200 mV 

• Input Hysteresis . . . 50 mV Typ 

• High Input Impedance . . . 12 kf2 Min 

• Operates from Single 5-V Supply 

• Low Power Requirements 

• Plug-in Replacement for MC3486 

description 

The SN75175 is a monolithic quadruple 

differential line receiver with 3-state outputs. It 

is designed to meet the requirements of EIA 

Standards RS-422-A, RS-423-A, and RS-485 
and several CCITT recommendations. The 

device is optimized for balanced multipoint bus 

transmission at rates up to 10 megabits per 
second. Each of the two pairs of receivers has 

a common active-high enable. 

The receivers feature high input impedance, 
input hysteresis for increased noise immunity, 

and input sensitivity of ±200 mV over a 
common-mode input voltage range of ± 12 V. 

The SN75175 is designed for optimum 

performance when used with the SN75172 or 
SN75174 quadruple differential line drivers. 

The SN75175 is characterized for operation from 

0 °C to 70 °C. 

FUNCTION TABLE (EACH RECEIVER) 

DIFFERENTIAL INPUTS 

A — B 
ENABLE 

OUTPUT 

`I 

ViDa 0.2 V H H 

—0.2 V < VD < 0.2 V H ? 

V1D a —0.2 V H L 

X L Z 

H = high level, L = low level, ? = indeterminate, 

X = irrelevant, Z = high impedance loft)  

D, J, OR N PACKAGE 

(TOP VIEW) 

1B 

1A 
1Y 

1,2EN 

2Y 

2A 
2B 

GND 

logic symbol t 

1,2EN (41 	 

	

1A 121 	

	

18 (1) 	 

	

2A (6) 	 

2B j2) r` 

	

3,4EN (12) 	 

 

LTD 

  

  

  

	

3A  1101 
	

LT D 

3B -(-2!1=. 

	

4A (14) 	 

	

4B 115) 	 

tThis symbol is in acco dance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

logic diagram (positive logic) 

VCC 
4B 
4A 
4Y 
3,4EN 
3Y 
3A 
38 

(31  iy 

	15)  2Y 

1111  3y  

(13)  4y  

PRODUCTION DATA documents contain information 
current as of puhlicatinn data Products conform to 
specHications per the tars of Texas Instruments 
standard warranty. processing does not 
necessarily include %swig uf all parameters. 
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SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

schematics of inputs and outputs 

EQUIVALENT OF EACH A OR B INPUT 

VCC 

EQUIVALENT OF EACH ENABLE INPUT 

VCC 

TYPICAL OF ALL OUTPUTS 

16.8 k0 

NOM 
INPUT 

VCC 

85 0 NOM 

8.3 

NOM 

k0 

960 0 

NOM 

96012 

NOM 

INPUT 
OUTPUT 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 
Input voltage, A or B inputs 	  ±25 V 
Differential input voltage (see Note 2) 	  ±25 V 
Enable input voltage 	  7 V 
Low-level output current 	  50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 31: 

D package 	  950 mW 
J package 	  1025 mW 
N Package 	  1150 mW 

Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm 11/16 inch) from case for 60 seconds: J package 	  —300°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 	 — 260 °C 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. Differential - input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. For operation above 25°C free-air temperature, derate the D package to 608 mW at 70°C at the rate of 7.6 mW/°C, the 
J package to 656 mW at 70°C at the rate of 8.2 mW/ °C, and the N package to 736 mW at 70°C at the rate of 9.2 mW/°C. 
In the J package, SN75175 chips are glass mounted. 
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SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC V  4.75 5 5.25 

Common-mode input voltage, Vic ±12 V 

Differential input voltage, Vic, ± 12 V 

High-level enable input voltage, VIH 2 V 

Low-level enable input voltage, VII_ 0.8 V 

High-level output current, loH AA  —400 

Low-level output current, loL mA  16 

Operating free-air temperature, TA °C  0 70 

electrical characteristics over recommended ranges of common-mode input voltage, supply voltage, 
and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPI MAX UNIT 

VTH 
Differential-input high-threshold 

voltage 
Vo = 2.7 V, 	lo = —0.4 mA 0.2 V 

VTL 
Differential•input low-threshold 

voltage 
Vo = 0.5 V, 	lo = 16 mA —0.2* V 

Vhys  Hysteresis§ 50 mV 

VIK Enable-input clamp voltage II = — 18 mA —1.5 V 

VOH High-level output voltage VID = 200 mV, 	loH = —400 aA, See Figure 1 2.7 V 

VOL Low-level output voltage VID = —200 	See Figure 1 mV, I 	= 	mA OL 	8 0

0. 

 .4 5 
V 

IOL = 16 mA 5 

1 0Z 
High-impedance-state 

output current 
Vo = 0.4 V to 2.4 V ±20 ilA 

11 Line input current 
Other input at 0 V, 

See Note 4 

V1 = 12 V 1 
mA 

V1 = —7 V —0.8 

IIH High-level enable-input current VIH = 2.7 V 20 gA 

IlL Low-level enable-input current VIL = 0.4 V —100 AA 

ri Input resistance 12 kit 

IOS Short-circuit output currentl — 15 —85 mA 

ICC Supply current Outputs disabled 70 mA 

t All typical values are at VCC = 5 V, TA = 25°C. 
The algebraic convention, in which the less postitive (more negative) limit is designated as minimum, is used in this data sheet for threshold 

voltage levels only. 
5  Hysteresis is the difference between the positive-going input threshold voltage, VT +, and the negative-going input threshold voltage, 

VT _ . See Figure 4. 
I Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 

NOTE 4: Refer to EIA standards RS-422-A, RS-423-A, and RS-485 for exact conditions. 

switching characteristics, VCC = 5 V, TA = 25 °C 

P:IIAPPI I ER I E••7 	....r. 	•I.. l'ih MP. 	TYP MA • I INI I 

,.. tPLH Propagation de..., 	........., .ow-to-high-level output 
CL = 15 pF, See Figure 2 

22 .5., 

tPHL Propagation delay time, high-to-low-level output 25 35 ns 

tPZH Output enable time to high level 
CL = 15 pF, See Figure 3 

13 30 ns 

tPZL Output enable time to low level 19 30 ns 

tPHZ Output disable time from high level 
CL = 15 pF, See Figure 3 

26 35 ns 

TPLZ Output disable time from low level 25 35 ns 

Tr XAS 
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GENERATOR 

(see Note Al 

SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 1. VoH• VOL 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

FIGURE 2. PROPAGATION DELAY TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, duty cycle = 50%, t r  5_ 6 ns, 

tf 	6 ns, Z out  = 50 0 
13. CL includes probe and stray capacitance 

TEXAS 
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GENERATOR 

(see Note Al 

tPLZ 
3V 3V 

INPUT 1.5 V 	 SW1 to —1.5 V 

SW2 closed 
0 V SW3 closed 

14-0- tPLZ 

—1.4 V 

OUTPUT 	/1(..— —05 V\ 

	VOL 

VOLTAGE WAVEFORMS 

SW1 to 1.5V 
SW2 closed 

0 V SW3 closed 

INPUT 1.5 V 

OUTPUT 

tPHZ 

1 4 V 

tpZ L 
3V 

INPUT 

tP ZH 

INPUT 

J 

3V 

— —1.5 V  SW1 to 1.5 V 
0 V SW2 open 

-.1 14—  tPZH SW3 closed 

VOH 
OUTPUT 

— 1.5 V 

0 V SW1 to —1.5 V 

I 	 SW2 closed 

---111 01— tPZL SW3 open 

	 t 	4.5 V 

VOL 

---\  ,_ ___jl(--'  OUTPUT 	 — —1.5 V 

— — —0 V 

SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

FIGURE 3. ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, duty cycle = 50%, tf S 6 ns, 

t r  s 6 ns, Zout = 50 B. 

B. CL includes probe and stray capacitance. 

C. All diodes are 1N916 or equivalent. 
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Vic) v. 0.2 V 
TA = 25° C — 

VCC 
TA = 

SN15175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
VS 

DIFFERENTIAL INPUT VOLTAGE 

VCC = 5 V 1 0 = 0  TA = 25° C 

VIC = V C = VIC 
12 

= 
V — 12 V 

VT-- 
,, 	S 

0 

VT_ a  VT_ • 
vT+ VT+ VT+ 

FIGURE 4 

HIGH-LEVEL OUTPUT VOLTAGE 
VS 

FREE-AIR TEMPERATURE 

VCC= 5 V 

VID = 0.2 V 
ION = —440 /IA  

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

FIGURE 5 

LOW-LEVEL OUTPUT VOLTAGE 
VS 

LOW-LEVEL OUTPUT CURRENT 

0 

9 
0 

5 

4 

3 

2 

1 

r 0 	 0 
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VID—Differential Input Voltage—mV 	 ION —High - Level Output Current — mA 
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TA—Free-Air Temperature— ° C 	 10L—Low-Level Output Current—mA 

FIGURE 6 FIGURE 7 
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OUTPUT VOLTAGE 

VS 

ENABLE VOLTAGE 
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V1–Enable Voltage–V 

FIGURE 9 
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VCC = 5 V 
VCc = 4.75 V- 

Vlp = 0.2 V 

Load = 8 kn to ground 

TA = 25° C 
VCC = 5.25 V — 

p.  

LOW-LEVEL OUTPUT VOLTAGE 

vs 

FREE-AIR TEMPERATURE 
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TA–Free-Air Temperature– ° C 

FIGURE 8 
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SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

TYPICAL CHARACTERISTICS 

FIGURE 10 

SUPPLY CURRENT 

(ALL RECEIVERS) 

vs 

SUPPLY VOLTAGE 
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0.75. 	- 5  — 

T 6 	C 

0.5 

0.25 

0 

0.25 

1/4 SN75172 
	

1/4 SN75174 

► Notari  
4j 117111 
SN 751  	V 1/4 	73 

rium■ 
11-2 • • 	 4 SN75 75 

UP TO 32 
DRIVER/RECEIVER PAIRS 

• • 	• 
1/4 SN75172 
	

1/4 SN75173 
	

1/4 SN75173 
	

1/4 SN75174 

SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

TYPICAL CHARACTERISTICS 

INPUT CURRENT 
vs 

INPUT VOLTAGE 

—0.5 	 r H E 
AREA CONFORMS TO 

—0.75 	FIGI.IftE 3.2 OF 

•:4 

—8 —6 —4 —2 0 2 4 6 8 10 12 

VI — Input Voltage—V 

FIGURE 12 

TYPICAL APPLICATION 

FIGURE 13 

NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short 
as possible. 
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SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 

D2819, JUNE 1984—REVISED AUGUST 1989 

• Bidirectional Transceiver 

• Meets EIA Standards RS-422A and CCITT 
Recommendations V.11 and X.27 

• Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 

• 3-State Driver and Receiver Outputs 

• Individual Driver and Receiver Enables 

• Wide Positive and Negative Input/Output 
Bus Voltage Ranges 

• Driver Output Capability. . . ± 60 mA Max 

• Thermal Shutdown Protection 

• Driver Positive and Negative Current 
Limiting 

• Receiver Input Impedance . . . 12 kfi Min 

• Receiver Input Sensitivity . . . ± 200 mV 

• Receiver Input Hysteresis ... 50 mV Typ 

• Operates from Single 5-V Supply 

• Low Power Requirements 

description 

The SN75176A differential bus transceiver is a 

monolithic integrated circuit designed for 
bidirectional data communication on multipoint 

bus transmission lines. It is designed for 

balanced transmission lines and meets 

EIA Standard RS-422A and CCITT 

Recommendations V.11 and X.27. 

The SN75176A combines a 3-state differential 

line driver and a differential-input line receiver 
both of which operate from a single 5-V power 
supply. The driver and receiver have active-high 

and active-low enables, respectively, that can be 

externally connected together to function as 

direction control. The driver differential outputs 
and the receiver differential inputs are connected 

internally to form differential input/output 11/0 
bus ports that are designed to offer minimum 

loading to the bus whenever the driver is disabled 

or VCC ---- 0. These ports feature wide positive 

and negative common-mode voltage ranges 
making the device suitable for party-line 
applications. 

13 OR P 
DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

VCC 
B 
A 
GND 

FUNCTION TABLE (DRIVER) 

INPUT 

D 

ENABLE 

DE 

OUTPUTS 

A 	 B 
H 

L 

X 

H 

H 

L 

H 	 L 

L 	 H 

Z 	 Z 

FUNCTION TABLE (RECEIVER) 

DIFFERENTIAL INPUTS 

A — B 

ENABLE 

RE 

OUTPUT 

R 

\lip > 0.2 V 

—0.2 V < VIE) < 0.2 V 

VII) < —0.2 V 

X 

L 

L 

L 

H 

IA 

? 

L 

Z 

H = high level, L = low level, 7 = indeterminate, 
X = irrelevant, Z = high Impedance (off) 

logic symbol 

logic diagram (positive logic) 

BUS 

R 
RE 
DE 

D 

PRODUCTION DATA documents contain Information 
currant as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TYPICAL OF A AND B I/O PORTS EQUIVALENT OF EACH INPUT 

VCC 

INPUT 

Driver Input: R eg  = 3 kS1 NOM 

Enable Inputs: R eq  = 8 1(52 NOM 

TYPICAL OF RECEIVER OUTPUT 

VCC 

OUTPUT 

VCC 

GND 

INPUT/OUTPUT 

PORT 

SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 

description (continued) 

The driver is designed to handle loads up to 60 mA of sink or source current. The driver features positive-

and negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal 

shutdown is designed to occur at a junction temperature of approximately 150 °C. The receiver features 
a minimum input impedance of 12 la input sensitivity of ± 200 mV, and a typical input hysteresis of 50 mV. 

The SN75176A can be used in transmission line applications employing the SN75172 and SN75174 
quadruple differential line drivers and the SN75173 and SN75175 quadruple differential line receivers. 

schematics of inputs and outputs 
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SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note_1) 	  7 V 
Voltage at any bus terminal 	  —10 V to 15 V 
Enable input voltage 	  5.5 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

D package 	  725 mW 
P package 	  1000 mW 

Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 	  260 °C 

NOTES: 1. All voltage values, except differential input/output bus voltage, are with respect to network ground terminal. 

2. For operation above 25°C free-air temperature, derate the D package to 464 mW at 70°C at the rate of 5.8 mW/°C and 
derate the P package to 640 mW at 70°C at the rate of 8.0 mW/°C. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vcc 4.75 5 5.25 V 

Voltage at any bus terminal (separately or common-mode), Vi or Vic -7 12 V 

High-level input voltage, Viii 0, DE, and Al 2 V 

i -w-lsvel input voltage, VII_ D, DE, and Al 0.8 V 

• •ential input voltage, ViD (see Note 3) ±12 V 

High-level output current, loii 
Driver -60 mA 

Receiver -400 faA 

Low-level output current, Ick 
Driver 60 

mA 
Receiver 8 

Operating free-air temperature, TA 0 70 °C 

NOTE 3: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B. 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 2-579 
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SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 

DRIVER SECTION 

driver electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted). 

PARAMETER TEST CONDITIONS MIN TYPt 	MAX UNIT 

VIK Input clamp voltage li = — 18 mA —1.5 V 

VOH High-level output voltage 
= VIH 	2 V, 	 VIL = 0.8 V, 

1 0H = —33  mA 
3.7 V 

VOL Low-level output voltage 
VIH = 2 V, 

33 mA 	

VIL = 0.8 V, 

IOL = 3  
1.1 V 

IVOD1 I Differential output voltage 1 0 = 0  2  VOD2 V 

IVOD2I Differential output voltage 
RL = 100 0, 	 See Figure 1 2 2.7 

V 
RL = 54 0, 	 See Figure 1 1.5 2.4 

AIVODI 
Change in magnitude of 

differential output voltage 
± 0.2 V 

VOC Common-mode output voltage§ RL = 54 0 or 100 0, 	See Figure 1 3 V 

AIVOCI 
Change in magnitude of 

common-mode output voltages 
t 0.2 V 

1 0 Output current 
Output disabled, 

See Note 4 

Vo = 12 V 1 
mA 

Vo = —7 V 

IIH High-level input current Vi = 2.4 V <,.. FA 

'IL Low-level input current VI = 0.4 V —400 FA 

IOS Short-circuit output current 

V0=-7V —250 

mA V0 = VCC 2co 

Vo --= 12 V 

ICC Supply current (total package) No load 
Outputs enabled 35 	u•, mA 
Outputs disabled 26 	40 

tAll typical values are at VCC = 5 V and TA = 25°C. 

to I VOD I and A I VOC I are the changes in magnitude of Voo and VOC respectively, that occur when the input is changed from a high 
level to a low level. 

gln EIA Standard RS-422A, VOC, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos• 
NOTE 4: This applies for both power on and power off. Refer to EIA Standard RS-422A for exact conditions. 

driver switching characteristics, VCC = 5 V, TA a  25 °C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tDD — rential-output delay time 
RL = 60 0, See Figure 3 

40 60 ns 

ITD rential-output transition time 65 95 ns 

tpzH Output enable time to high level RL = 110 0, See Figure 4 55 90 ns 

tPZL Output enable time to low level RL = 110 0, See Figure 5 30 50 ns 

tPHZ Output disable time from high level RL = 110 0, See Figure 4 85 130 ns 

IPLZ Output disable time from low level RL = 110 0, See Figure 5 20 40 ns 

4 TEXAS 
IN STRU M ENTS 
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SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 

RECEIVER SECTION 

receiver electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VTH rliff.rential-input high-threshold voltage Vo = 2.7 V, 	10 = —0.4 mA 

----0.21  

0.2 V 

V VTL i:ential-input low-threshold voltage V0 = 0.5 V, 	10 = 8 mA 

VT+ — VT_ .1,...zaresis 5  50 mV 

VIK Enable-input clamp voltage II = —18 mA —1.5 V 

VOH High-level output voltage 
VID = —200 mV, 	loH = —400 AA, 

See Figure 2 
2.7 V 

VOL Low-level output voltage 
VID = —200 mV, 	IOL = 8 mA, 

See Figure 2 
0.45 V 

10Z High-impedance-state output current V0 = 0.4 V to 2.4 V t20 took 

11 Line input current 
Other input = 0 V, 

See Note 4 

Vi = 12 V 1 
mA 

V1 = —7 V —0.8 

11H High-level enable-input current VIH = 2.7 V 20 AA 

1 1L Low-level enable-input current VIL = 0.4 V —100 ;LA 

11 Input resistance 12 kO 

IOS Short-circuit output current — 15 —85 mA 

ICC Supply current (total package) No load 
Outputs enabled 35 50 

mA 
Outputs disabled 26 40 

tAll typical values are at VCC = 5 V, TA = 25°C. 
tThe algebraic convention, where the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-

mode input voltage and threshold voltage levels only. 
Hysteresis is the difference between the positive-going input threshold voltage, VT +, and the negative-going input threshold voltage, 
VT_. See Figure 4. 

NOTE 4: This applies for both power on and power off. Refer to EIA Standard RS-422A for exact conditions. 

receiver switching characteristics, VCC o  5 V, TA .= 25°C 

PAR AMI. I ER TEST CONDITIONS MIN 	TYP MAX UNIT 

tpui Propagation delay ',......, low-to-high-level output VD = —1.5 V to 1.5 V, 

CL = 15 pF, 	See Figure 6 

21 35 ns 

tpHL Propagation delay time, high-to-low-level output 23 35 ns 

tpzH Output enable time to high level 
CL = 15 pF, 	See Figure 7 

10 30 ns 

tPZL Output enable time to low level 12 30 ns 

tPHZ Output disable time from high level 
CL = 15 pF, 	See Figure 7 

20 35 ns 

tpLz Output disable time from low level 17 35 ns 
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FIGURE 2. RECEIVER VOH AND VOL 

-101-1 
VOC 

FIGURE 1. DRIVER V oct AND VOC 

...._ INPUT 1 1.5 V 

I 
I 

too-44-0i 
I  	I 

--- ,.2.5 V 

OUTPUT 50% 1 90% 11/4 1 5._ 0% 

I 	10% 	1 -2.5 V 

/4— 
 

to trD41 

3V 

RL = 

6012 OUTPUT 

CL= 15 pF 
(See Note 131 

T L 

GENERATOR 
(See Note A) 
	50 12 

3V 	

I
m1  CL 

Si 

0 V or 3V 

GENERATOR 

(See Note A) 
50 51 

CL = 50 pF 
(See Note B) 

SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 

OUTPUT 3V 

INPU IL/1.5 V 1.5 V\K 

	0 V 

RL . 	14-01-- tP2H 
0.5V 

11052 	 I  	
41-  VOH 

	

2.3 V 	11\4......— 3T  OUTPUT 

 tPHz --1.114 	\toff . 0 V 

TEST CIRCUIT VOLTAGE WAVEFORMS 

Si 	OUTPUT 

3 VorOV 	 • 	 tPZL-44-101 
CL= 50 pF 
	

tPLZ 

50 52 OUTPUT 

(See Note B) 	

2.3 V 	 70.5 V  

5 V 

-4, VOL 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 5. DRIVER ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, t r  s6 ns, 
tf 56 ns, Zout = 50 O. 

B, CL includes probe and jig capacitance. 
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FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 

5V 

RI = 110 52 1 INPUT 	1.5 V 

3V 

1.5 V 

0 V 



    

3V 

OUTPUT INPUT 	1.5 V 	4 1.5 V 

     

51 

PARAMETER MEASUREMENT INFORMATION 

GENERATOR 

(See Note A) 
1.5 V --C 

0 V 

0 V 

tPH L 

VOH 

1.3V 	-4-1.3V 

CL = 15 pF 

(See Note B) 

OUTPUT 

1.5 V Si 

3V 3V 

53 

CL - 15 pF 

(See Note B) 
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Si to -1.5 V 
0 V S2 closed 

S3 open 
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VOL 

INPUT 

S2 

OUTPUT 

INPUT 
S1 to 1.5 V 

S2 closed 

S3 closed 

S1 to -1.5 V 

S2 closed 

S3 closed 

3V 

SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 

VOL 

TEST CIRCUIT 	 VOLTAGE WAVEFORMS 

FIGURE 6. RECEIVER PROPAGATION DELAY TIMES 

0V 	 0V 

tPLZ —14-01 

VOH 

OUTPUT 
	

0.5 V 	

1 3 V 

r, 1.3 V 	VOL 

VOLTAGE WAVEFORMS 

FIGURE 7. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 

INPUT 	 1.5 V 

I 
 	I 

IPHZ -411-101 

0.5 V 	I 

OUTPUT -- — — 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, t r 	ns, 

tf <6  ns, Zout = 50 O. 

B. CL includes probe and jig capacitance. 
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SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

RECEIVER LOW-LEVEL OUTPUT VOLTAGE 

vs 

FREE-AIR TEMPERATURE 

RECEIVER OUTPUT VOLTAGE 

vs 

ENABLE VOLTAGE 

RECEIVER OUTPUT VOLTAGE 

VS 

ENABLE VOLTAGE 

V1D = –0.2 V 

Load = 1 162 to VCC 

TA = 25° V 

0 	 
0 

VCC = 5 . 25  V 

VCC = 5 V 

0.5 	1 	1.5 	2 	2 5 
	

3 

V1–Enable Voltage–V 

VCC = 4.75 V 1\  

FIGURE 14 
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SN75176A SN75176A 

UP TO 32 

TRANSCEIVERS 

• • • 

SN75176A 
DIFFERENTIAL BUS TRANSCEIVER 

TYPICAL APPLICATION 

NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short 

as possible. 
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!

• Meets EIA Standards RS-422-A and RS-485 
and CCITT Recommendations V.11 and 
X.27 

• Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 

description 

The SN75177B and SN75178B differential bus 

repeaters are monolithic integrated devices each 

designed for one-way data communication on 

multipoint bus transmission lines. These devices 
are designed for balanced transmission bus line 
applications and meet EIA Standard RS-422-A 

and RS-485 and CCITT Recommendations V.11 

and X.27. Each device is designed to improve 
the performance of the data communication over 

long bus lines. The SN75177B and SN75178B 
are identical except for the complementary 
enable inputs, which allow the devices to be 

used in pairs for bidirectional communication. 

SN75177B, SN75178B 
DIFFERENTIAL BUS REPEATERS 

D2606, JULY 1985—REVISED JANUARY 1990 

SN75177B . . . D, JG, OR P PACKAGE 

(TOP VIEW) 

VCC 
T 

EN 
GND 

SN75178B 	JG OR P PACKAGE 

(TOP VIEW) 

VCC 
T 

EN 
GND 

SN75177B FUNCTION TABLE 

DIFFERENTIAL INPUTS 

A —8 

ENABLE 

EN 

OUTPUTS 

T Y Z 

VID ?._ 0.2 V 

—0.2 V < VII) < 

VD ..5 0.2 V 

X 

0.2 V 

2
 I
 I
 -1 

H 

? 

L 

z 

H 

? 

L 

z 

L 

? 

H 

z 

SN75178B FUNCTION TABLE 

DIFFERENTIAL INPUTS 

A—B 

ENABLE 

EN 

OUTPUTS 

T Y Z 

Vic) ..? 0.2 V 

—0.2 V < VHD < 

VID < 0.2 V 

X 

0.2 V 

J
 _

1
 __1 I

 

H 

? 

L 

z 

H 

? 

L 

z 

L 

? 

H 

z 

H = high level, L = low level, ? = indeterminate, 
X = irrelevant, Z = impedance (off) 

• 3-State Outputs 

• Bus Voltage Range . . . —7 V to 12 V 

• Positive and Negative Current Limiting 

• Driver Output Capability . . . 60 mA Max 

• Driver Thermal Shutdown Protection 

• Receiver Input Impedance . . . 12 MI Min 

• Receiver Input Sensitivity . . . ± 200 mV 

• Receiver Input Hysteresis ... 50 mV Typ 

• Operates from Single 5-V Supply 

• Low Power Requirements 

The SN751776 and SN75178B feature positive- and negative-current limiting 3-state outputs for the 

receiver and driver. The receiver features high input impedance, input hysteresis for increased noise 
immunity, and input sensitivity of ± 200 mV over a common-mode input voltage range of — 7 V to 12 V. 

The driver features thermal shutdown for protection from line fault conditions. Thermal shutdown is designed 

to occur at a junction temperature of approximately 150°C. The driver is designed to drive current loads 

up to 60 mA maximum. 

The SN7517713 and SN75178B are designed for optimum performance when used on transmission buses 
employing the SN75172 and SN75174 differential line drivers, SN75173 and SN75175 differential line 

receivers, or SN75176B bus transceiver. 

PRODUCTION (ISIS •ncuments contain information 
currant as of oill'iratirn date. Products conform to 
specifications per the terms of Ions Instruments 
standard warranty. Production piocussaig does not 
necessarily Include testing of all parameters. 
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EQUIVALENT OF DRIVER OR ENABLE INPUT 

VCC 

INPUT 

Driver input: R eq  =- 3 kO NOM 

Enable input: R eq  = 81(11 NOM 

EQUIVALENT OF EACH RECEIVER INPUT 

vcc 

 

 

INPUT 

960 

NOM 

16.8 lat 
9 NOM 60  
NOM 

TYPICAL OF ALL DRIVER OUTPUTS 

VCC 

OUTPUT 

GND 

TYPICAL OF ALL RECEIVER OUTPUTS 

VCC 
85 12 

NOM 

OUTPUT 

SN75177B, SN75178B 
DIFFERENTIAL BUS REPEATERS 

logic symbols t logic diagrams (positive logic) 

 

SN75177I3 

   

SN75177B 

    

 

SN75178B 

  

RECEIVER 	DRIVER 
T  121 

1 These symbols are in accordance with ANSI/IEEE Std 91-1984 

and IEC Publication 617-12. 

scnematics of inputs and outputs 
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SN75177B, SN75178B 
DIFFERENTIAL BUS REPEATERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC Isee Note 1) 	  7 V 

Voltage range at any bus terminal 	  —10 V to 15 V 

Differential input voltage (see Note 2) 	  ±25 V 

Enable input voltage 	  5.5 V 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3(: 

D package 	  725 mW 

JG package 	  825 mW 

P package 	  1000 rnW 

Operating free-air temperature range 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package 	  260°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package 	  300 °C 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. For operation above 25°C free-air temperature, derate the D package to 464 mW at 70 °C at the rate of 5.8 mW/ °C, the 

JG package to 528 mW at 70°C at the rate of 6.6 mW/°C and the P package to 640 mW at 70°C at the rate of 8.0 mW/ °C. 

In the JG package, SN75177B and SN751788 chips are glass mounted. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH EN or EN 2 V 

Low-level linput voltage, VII_ EN or EN 0.8 V 

(nrnmon-mode input voltage, Vic _ 7 t 12 V 

• 	• 	•ential input voltage, Vic, ± 12 V 

High-level output current, Imi 
Driver —60 mA 

Receiver —400 AA 

Low-level output current, Irx 
Driver 60 

mA 
Receiver 8 

Operating free-air temperature, TA 0 70 °C 

tThe algebraic convention, where the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-

mode input voltage and threshold voltage. 
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SN75177B, SN7517813 
DIFFERENTIAL BUS REPEATERS 

DRIVER SECTION 

driver electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 	TYP 	MAX UNIT 

VIK 	Input clamp voltage 11 = —18 mA —1.5 V 

Vo 	Output voltage 1 0 = 0 0 	 6 V 

IVOD11 	Differential output voltage 1 0 = 0 1.5 	 6 V 

IVOD21 	Differential output voltage 
RL = 100 0, See Figure 1 

'AVOW 
V 

2 

RL = 54 0, See Figure 1 1.5 	2.5 	5 V 

1V0031 	Differential output voltage See Note 4 1.5 	 5 V 

Change in magnitude of 
0IV001 	differential output voltage* RL = 54 0 or 100 0, 

See Figure 1 

t 0.2 V 

VOC 	Common-mode output voltage 
— 1 V 

 

Change in magnitude of 
AIVOCI 	common-mode output voltage* 

t 0.2 V 

10 	Output current VCC = 0, Vo = —7 V to 12 V t 100 FA 

High-impedance-stage 
102 output current 

Vo = —7 V to 12 V ±100 FA 

11H 	High-level input current V1 = 2.4 V 20 FA 

1 1L 	Low-level input current Vi = 0.4 V —400 ILA 

IOS 	Short-circuit output current 

Vo = —7 V —2Rn 

mA V0 = VCC • 	• 	• 

Vo = 12 V 

ICC 	Supply current (total package) No load 
Outputs enabled 57 	70 

mA 
Outputs disabled 26 	35 

*All typical values are at VCC = 5 V and TA = 25°C. 

t AIVODI and AlVocl are the changes in magnitude of Vol) and VOC, respectively, that occur when the input is changed from a high 
level to a low level. 
NOTE 4: See EIA Standard RS-485 from Figure 3.5, Test Termination Measurement 2. 

driver switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tDD Differential-output delay time 
AL = 54 0, See Figure 3 

15 22 ns 

tro Differential-output transition time 20 30 ns 

tpzH Output enable time to high level RI_ = 110 0, See Figure 4 85 120 ns 

tPZL Output enable time to low level Ri.  = 110 0, See Figure 5 40 60 ns 

tpHZ Output disable time from high level RL = 1100, See Figure 4 150 250 ns 

tpLz Output disable time from low level RL = 110 0, See Figure 5 20 30 ns 

TEXAS ItO 
INSTRUMENTS 
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SN75177B, SN75178B 
DIFFERENTIAL BUS REPEATERS 

SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER RS-422-A RS-485 

Vo Voa ,  Vob Voa ,  Vob 

IVOD11 V o  V o  

IVOD21 V t  (AL = 100 01 Vt (AL = 54 01 

IVOD31 
Vt (Test termination 

Measurement 21 

AIVODI I 	lVtl - 19t1 	I l 	lVtl '1741 	I 

VOC lVes1 Nos' 

AIVOCI I Vos — Vos I I Vos — Ves 	I 

IOS Pa( llsbl 

1 0 Nal. lixbI lea• 	lib 

RECEIVER SECTION 

receiver electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VTH • 	•ential-input high-threshold voltage Vo = 2.7 V, 	lo = —0.4 mA 0.2 V 

VTL 'ential-input low-threshold voltage Vo = 0.5 V, 	10 = 8 mA —0.2 1  V 
Vhys  Hysteresis§ 50 mV 

VII( Enable-input clamp voltage II = —18 mA —1.5 V 

VoH High-level output voltage 
Vio = 200 mV, 	10H = —400 AA, 

See Figure 2 
2.7 V 

VOL Low-level output voltage 
Vio = —200 mV, 	101, = 8 mA, 

See Figure 2 
0.45 V 

loz High-impedance-state output current Vo = 0 4 V to 2.4 V 
20 

AA 
—400 

II Line input current 
Other input at 0 V, 

See Note 5 

V1 = 12 V 1 
mA 

Vi = —7 V —0.8 

IIH High-level enable-input current VIH = 2.7 V 2a aA 

IIL Low-level enable-input current VIL = 0.4 V - 	. IA 

ri Input resistance 12 k0 

IOS Short-circuit output current —15 —85 mA 

ICC Supply current (total package) No load 
Outputs enabled 57 70 

mA 
Outputs disabled 26 35 

t All typical values are at VCC = 5 V, TA = 25°C. 
tThe algebraic convention, where the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-

mode input voltage and threshold voltage levels only. 
§Hysteresis is the difference between the positive-going input threshold voltage, VT +, and the negative-going input threshold voltage, 
VT_. See Figure 12. 

NOTE 5: Refer to EIA Standard RS-422 for exact conditions. 

receiver switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output VID = —1.5 V to 1.5 V, 

CL = 15 pF, 	See Figure 6 

19 35 ns 

tPHL Propagation delay time, high-to-low-level output 30 40 ns 

tPZH Output enable time to high level 
CL = 15 pF, 	See Figure 7 

10 20 ns 

tpZL Output enable time to low level 12 20 ns 

tPHZ Output disable time from high level 
CL = 15 pF, 	See Figure 8 

25 35 ns 

tpLz Output disable time from low level 17 25 ns 
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-1 0H 

FIGURE 2. RECEIVER VOH AND VOL 

(SN75178A) 

INPUT 

(SN75177A) 

3V 

1 
	 0V 

14-44—  tPZH 	I 	0.5 V 

5Q VOH 

OUTPUT 

GENERATOR 

(See Note A) 

0 V or 3V 

50 11 

CL= 50 pF 
(See Note B) 

S1 

RL = 

110 0  

tPHZ 4E04 	
V0ff 1b  0 V 

SN75178B 

Enable is 

active low 

SN75177B, SN75178B 
DIFFERENTIAL BUS REPEATERS 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

3 V  INPUT 	1,5 V 	 1.5 V INPUT  

I 	 I 	 0 V 
I 	 I 

too-14-N 	 1441--  tDD 
—I  — .2.5 V 

90% 

I I 57:T-D2.5 V 

OUTPUT 50% 1  

10% 

VOLTAGE WAVEFORMS 

I CL = 50 pF 

(See Note B) 

OUTPUT 

FIGURE 1. DRIVER VOD AND VOC 

R L = 

GENERATOR 
	 54 52 

(See Note A) 
	

50 12 

tTD -01 14- 	-41 

FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 

4 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES (tpz1-1 ,  tpHZ) 

OUTPUT 
2.3 V 	 I 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t r  s6 ns, 

tr <6  ns, Zour = 50 0. 

B. CL includes probe and jig capacitance. 
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TEST CIRCUIT VOLTAGE WAVEFORMS 

DRIVER ENABLE AND DISABLE TIMES Itpzi. tpLZ) FIGURE 5. 

2.3 V OUTPUT 50. V 

—+ VOL 

5V 

RL - 
1100  

OUTPUT 

50 0 
GENERATOR 
(See Note A) 

1.5 V CL 	15 pF 

(See Note BI 

0 V 

14-01— tPHL 

VON 
tPLH 

OUTPUT 

VoL 

TEST CIRCUIT 	 VOLTAGE WAVEFORMS 

50 SN75178B 
Enable is 
active low 

3 V or 0 V 

CL 	15 pF 

(See Note B) 

(SN75178A) 

INPUT 

(SN75177A) 

tPZL-4-101 

3 V 

0 V 

14_41— 
tpLZ 

5V 

INPUT 1 1.5 V 	 1.5 V 

3V 

OUTPUT 

SN75177B,SN75176B 
DIFFERENTIAL BUS REPEATERS 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 6. RECEIVER PROPAGATION DELAY TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 	1 MHz, 50% duty cycle, t r 	ns, 
tf 	ns, Zout = 500. 

B. CL includes probe and jig capacitance. 
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50 0 	 CL 	15 pF (See Note B) 

OUTPUT 

2 kEt 

(See Note C) 

1.5 V 

—15 V-0 

S1 

INPUT 

3 V 	 (SN75177B) 

S1 to 1.5V 

S2 closed 

53 closed 

(SN7517713) 

INPUT 

VOH 

.1.3 V 

OUTPUT 0.5 V 
0.5 V 

OUTPUT 

	\ .1.3 V 

VOL 

(SN75178B) 0 V 

3V 

S1 to —1.5 V 

S2 closed 

S3 closed 

0V (SN75178B) 

tPLZ —14-01 

3 V 	 (SN75177B) 

S1 to 1.5 V 

S2 open 	 INPUT 
S3 closed 

0 V 	 (SN75178E0 

tPZH —11.1 

VOH 

1.5 V 

I  1.5 V 0.V 
OUTPUT 	/ 

(SN75177B) 

INPUT 

(SN75178B) 

OUTPUT 

3V 

S1 to —1.5 V 

S2 closed 

S3 open 

I 0 V 

tPZ L-1441 

.4.5 V 

VO L 

SN75177B, SN75178B 
DIFFERENTIAL BUS REPEATERS 

PARAMETER MEASUREMENT INFORMATION 

S2 

0— 5 V 

TEST CIRCUIT 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle = 50%, t r  = tf = 6 ns, 
Z o 	50 0. 

B. CL includes probe and Jig capacitance. 

C. All diodes are 1N916 or equivalent. 

FIGURE 7. RECEIVER ENABLE AND DISABLE TIMES 

2-594 
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IOL — Low Level Output Current—mA 
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FIGURE 9 
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SN75177B, SN751786 
DIFFERENTIAL BUS REPEATERS 

TYPICAL CHARACTERISTICS 

DRIVER HIGH-LEVEL OUTPUT VOLTAGE 

VS 

HIGH-LEVEL OUTPUT CURRENT 

DRIVER LOW-LEVEL OUTPUT VOLTAGE 

VS 

LOW-LEVEL OUTPUT CURRENT 

10 — Output Current—mA Vic, — Differential Input Voltage—mV 

FIGURE 10 FIGURE 11 
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SN75177B, SN75178B 
DIFFERENTIAL BUS REPEATERS 

0 	 
0 5 	10 	15 	20 	25 

10L—Low Level Output Current—mA 

10 20 30 40 50 60 70 80 

TA—Free-Air Temperature— ° C 

0 
0 

0.5 

0.4 

0.3 

0.2 

0.1 

0 	 
0 10 20 30 40 50 60 70 80 

TA—Free-Air Temperature—° C 

FIGURE 15 FIGURE 14 

2-5 9 6 
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TYPICAL CHARACTERISTICS 

RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 

vs 

HIGH-LEVEL OUTPUT CURRENT 
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VCC = 5.25 V 

VCC = 5  V 
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'OH—High-Level Output Current—mA 

FIGURE 12 
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RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 

vs 

FREE-AIR TEMPERATURE 
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FIGURE 13 
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1 VCC 5  V 
V1D = 0.2 V 	 

IOH = —440 /IA 
I 	I  

VCC 5  V 
VIp = —0.2 V 

IOL = 8  mA 



R RT 

SN751765 

SN75178B 

SN75176B 

SN75177B, SN75178B 
DIFFERENTIAL BUS REPEATERS 

APPLICATION INFORMATION 

SN751775 

NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short 
as possible. 

FIGURE 16. TYPICAL APPLICATION CIRCUIT 

TEXAS 
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D, JG, OR P PACKAGE 

(TOP VIEW) 

VCC 

R 
D 

GND 

FUNCTION TABLE (DRIVER) 

INPUT OUTPUTS 

D V Z 

H H L 

L L H 

FUNCTION TABLE (RECEIVER) 

DIFFERENTIAL INPUTS OUTPUT 

A — B R 

Vic) a: 0.2 V H 

— 0.2 V< VID< 0.2 V ? 

VID 5_ —0.2 V L 

H = high level, L = low level, 1 = indeterminate 

SN75179B 
DIFFERENTIAL DRIVER AND RECEIVER PAIR 

D2845, OCTOBER 1985—REVISED AUGUST 1989 

• Meets EIA Standards RS-422-A and RS-485 
and CCITT Recommendations V.11 and 

X.27 

• Bus Voltage Range ... — 7 V to 12 V 

• Positive and Negative Current Limiting 

• Driver Output Capability .. . 60 mA Max 

• Driver Thermal Shutdown Protection 

• Receiver Input Impedance . . . 12 k8 Min 

• Receiver Input Sensitivity ... ± 200 mV 

• Receiver Input Hysteresis . . . 50 mV Typ 

• Operates from Single 5-V Supply 

• Low Power Requirements 

description 

The SN75179B driver and bus receiver circuit is 
a monolithic integrated device designed for 

balanced transmission line applications and 

meets EIA Standards RS-422-A and RS-485 and 

CCITT Recommendations V.11 and X.27. It is logic symbol t 
designed to improve the performance of full- 

duplex data communications over long bus lines. 

The SN75179B driver outputs provide limiting 	 o 12) 
for both positive and negative currents. The 
receiver features high input impedance, input 

hysteresis for increased noise immunity, and 13) 

input sensitivity of ±200 mV over a common- 

mode input voltage range of —12 V to 12 V. 
The driver provides thermal shutdown for 	tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

protection from line fault conditions. Thermal 
	

IEC Publication 617-12. 

shutdown is designed to occur at a junction 
temperature of approximately 150°C. The 	logic diagram 

device is designed to drive current loads of up 

to 60 mA maximum. 

The SN75179B is characterized for operation 
from 0°C to 70°C. 

(6) 

D (3)  
(6) V 

	

)). 	II [ION : 	I )cuments contain information 
• • .s of 	on date. Products conform to 

terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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INPUT 
16.8 k SZ 

960 0 NOM 
NOM 

VCC 

960 S2 

NOM 

EQUIVALENT OF DRIVER INPUT 

VCC 

INPUT 

Driver input: Reg — 3 kg NOM 

EQUIVALENT OF EACH RECEIVER INPUT 

TYPICAL OF ALL DRIVER OUTPUTS 

VCC 

OUTPUT 

GND 

TYPICAL OF ALL RECEIVER OUTPUTS 

VCC 

OUTPUT 

SN75179B 
DIFFERENTIAL DRIVER AND RECEIVER PAIR 

schematics of inputs and outputs 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC  (see Note 1)  	V 
Voltage at any bus terminal 	  —10 V to 15 V 
Differential input voltage (see Note 2) 	  ± 25 V 
Continuous total dissipation at (or below 25°C free-air temperature (see Note 3): 

D package 	  725 mW 
JG package 	  825 mW 
P package 	  1000 mW 

Operating free-air temperature range 	  0 °C to 70 °C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package 	  260 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package 	  300 °C 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. For operation above 25 ° C free-air temperature, derate the D package to 464 mW at 70°C at the rate of 5.8 mW/ °C , the 

JG package to 528 mW at 70 ° C at the rate of 6.6 mW/ ° C and the P package to 640 mW at 70 ° C at the rate of 8.0 mW/ ° C.. 

In the JG package SN75179B, chips are glass mounted. 
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SN75179B 
DIFFERENTIAL DRIVER AND RECEIVER PAIR 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH Driver 2 V 

Low-level input voltage, VII.  Driver 0.8 V 

Common-mode input voltage, VIC _7t 12 V 

Differential input voltage, VID ±12 V 

High-level output current, loH 	. 
Driver —60 mA 

Receiver —400 AA 

Low-level output current, loL 
Driver 60 

mA 
Receiver 8 

Operating free-air temperature, TA 0 70 °C 

t The algebraic convention, where the less-positive (more-negativel limit is designated minimum, is used in this data sheet for common-
mode input voltage and threshold voltage. 

DRIVER SECTION 

driver electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARA•211. II H I r.:.I 	• 	ce.7.ITI. ''g. MIN TYPt MAX UNIT 

VIK Input clamp v.,....., li = 	—18 rr,A —1.5 V 

Vo Output voltage 1 0 = 0  0 6 V 

IVOD11 Differential output voltage 10 = 0 1.5 6 V 

VOD21 Differential output voltage 
RL = 100 0, See Figure 1 "OD 1 V 

2 

RL = 54 0, See Figure 1 1.5 2.5 5 V 

IVOD31 Differential output voltage See Note 4 1.5 5 V 

4:1VODI 
Change in magnitude of 

differential output voltages 
±0.2 V 

VOC Common-mode output voltage RL = 54 ft or 100 0, See Figure 1 
+3 

—I 
V 

AIVOCI 
Change in magnitude of 

common-mode output voltage S 
± 0.2 V 

1 0 Output current VCC = 0,  Vo = —7 V to 12 V ±-100 pA 

1 1H High-level input current Vi = 2.4 V 20 AA 

1 IL Low-level input current V1 = 0.4 V —200 AA 

IOS Short-circuit output current 
Vo = —7 V —250 

mA 
Vo = Voo or 12 V 250 

ICC Supply current (total package) No load , 57 70 mA 

tAll typical values are at VCC = 5 V and TA = 25°C. 
SAIVool and AlVool are the changes in magnitude of Vol) and Voc, respectively, that occur when the input is changed from a high 
level to a low level. 

NOTE 4: See EIA Standard RS-485, Figure 3.5, Test Termination Measurement 2. 

driver switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tDD Differential-output delay time 
RL = 54 0, 	 See Figure 3 

15 22 ns 

tTD Differential-output transition time 20 30 ns 
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SN75179B 
DIFFERENTIAL DRIVER AND RECEIVER PAIR 

SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER RS -422 -A RS -485 

Vo Vo . •  Vob Voa ,  Vob 

IVOD11 Vo  Vo  

IVOD21 Vt (RL = 100 0) Vt (RL = 54 0) 

VOD31 
V t  (Test termination 

Measurement 21 

AIVODI I 	1\41 —  IVtl I I 1 \41 —  I Vti I 
VOC IV051 1V051 

AIVOCI IVOS — VOSI I Vos — VOSI 

IOS 1 1 Sal• 	I 1 Sbl 

1 0 1 1 X8I , 	1 1 %01 lie , 	lib 

RECEIVER SECTION 

receiver electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDIT! ,  .%:, MIN TYPt MAX UNIT 

VTH rential-input high-threshold voltage Vo = 2.7 V, . 	— —0.4 mA 0.2 V 

VTL • 	rential-input low-threshold voltage Vo = 0.5 V, 10 = 8 mA —0.2t V 
Vhys  Hysteresis 5  50 mV 

VOH High-level output voltage 
VID = 200 mV, 

See Figure 2 
1 0H = —400 AA, 

2.7 V 

VOL Low-level output voltage 
VID = —200 mV, 

See Figure 2 

IOL = 8 mA, 
0.45 V 

II Line input current 
Other input at 0 V, 

See Note 5 

VI = 12 V 1 
mA 

VI = —7 V —0.8 

rj Input resistance 12 kit 

105 Short-circuit output current —15 —85 mA 

ICC Supply current (total package) No load 57 70 mA 

t All typical values are at VCC = 5 V, TA = 25°C. 
tThe algebraic convention, where the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-
mode input voltage and threshold voltage levels only. 

5 Hysteresis is the difference between the positive-going input threshold voltage, VT +, and the negative-going input threshold voltage, VT _. 
NOTE 5: Refer to EIA Standard RS-422-A for exact conditions. 

receiver switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output VD = —1.5 V to 1.5 V, 

CL = 15 pF, 	See Figure 4 

19 35 ns 

tpHL Propagation delay time, high-to-low-level output 30 40 ns 
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OUTPUT 5052 
1.5 V 

CL = 50 pF 

(See Note B) 

0V 

tPHL 

VOH 

INPUT 	1.5 V 	 1.5 V 

tPLH —4-111 

3V 

OUTPUT 	 '1.3 V 	 1.3 V 

VOL 

GENERATOR 
(See Note A) 

SN75179B 
DIFFERENTIAL DRIVER AND RECEIVER PAIR 

PARAMETER MEASUREMENT INFORMATION 

{ 

   

FIGURE 1. DRIVER Vco AND VOC FIGURE 2. RECEIVER VOH AND VOL 

1A L  = 

54 a 

Di 	  

CI_ = 50 pF 

(See Note B1 
OUTPUT 

T  INPUT 	1.5 V 
i 

3V 

\1.5 V 

0 V 

GENERATOR 
(See Note A) 

;50 

1 
I 

1 13D-4-01 
I 

4414—,DD 

-2.5 V 
90% 

OUTPUT 50% TI 

tTD 	III-  

50% 

10% 

 

-2.5V 

41  till—  tro 

TEST CIRCUIT 	 VOLTAGE WAVEFORMS 

FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 

TEST CIRCUIT 	 VOLTAGE WAVEFORMS 

FIGURE 4. RECEIVER PROPAGATION DELAY TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 5 1 MHz, 50% duty cycle, t r  s 6 ns, 

tf s 6 ns, Zo  = 50 0. 

B. CL includes probe and jig capacitance. 
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Ic_—Low-Level Output Current—mA 

0 
0 —20 —40 —60 —80 —100 —120 	 0 	20 	40 	60 	80 100 120 

10H—High-Level Output Current—mA 

FIGURE 6 FIGURE 5 

1 

0 
0 10 20 30 40 50 60 70 80 90 100 

Io— Output Current mA 

—125 —75 	—25 0 25 50 75 100 125 

IID—Differential Input Voltage—mA 

FIGURE 7 FIGURE 8 

DRIVER HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

DRIVER LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 
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vs 
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FIGURE 10 
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NC — No internal connection 

FUNCTION TABLE (EACH RECEIVER) 

LOOPBACK Mill F.. OUTPUT 

LB A 	B; Z 

H X 	H 

J
 I
 .
,
 
I
  

H X 	L 
L L 	X 
L H 	X 

FUNCTION TABLE (EACH DRIVER) 

LOOPBACK INPUT OUTPUT 

LB A yt 

H H L 

H L H 
L X L 

t Voltages are RS-232-C, EIA-232-D, and 
V.28 levels 

1-1= high level, L = low level, X = irrelevant 

SN75186 
QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 

D3389. FEBRUARY 1990 

Meets Standards RS-232-C, EIA-232-D, and 

CCITT V.28 

Four Independent Drivers and Receivers 

FN PACKAGE 

(TOP VIEW) 

CNI 5 
NI< 00 0 co 

Loopback Mode Functionally Self-Tests 

Drivers and Receivers Without 
L-1 

4 	3 2 1 
LJU  

282726  27 26 
Disconnection From Line 1LB 5 25 1Y 

2A 6 24 1B 
• Driver Slew Rate Limited to 30 \Os Max 2Z 7 23 2Y 

• Built-In Receiver 1-us Noise Filter 2LB 8 22 2B 
3A 9 21 3Y 

• Internal Thermal Overload Protection 3Z 10 20 3B 

• EIA-232-D Inputs and Outputs Withstand 
3LB 11 

12 13 14 15 
19 

16 1718 
4Y 

rn r-71-11-11-11-11-1 

• Low Supply Current ... 2.5 mA Typ 

-±- 30V N 103 0 ill 0 CO 

Z > W Z sr 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-833C Method 3015 

description 

The SN75186 is a low-power bipolar device 
containing four driver/receiver pairs designed to 
interface data terminal equipment (DTE) with data 
circuit-terminating equipment (DCE). Additionally, 
the SN75186 has a loopback mode that may be 
used by a data communication system to perform 
a functional self test on each driver/receiver pair, 
removing the need to locally disconnect cables 
and install a loopback connector. Flexibility of 
control is ensured by each driver/receiver pair 
having its own loopback control input. The 
SN75186 is designed to conform to standards 
RS-232-C, its revision ANSI/EIA-232-D-1986, 
and CCITT V.28. 

The maximum slew rate is limited to 30 V/us at the 
driver outputs and drives a capacitive load of 
2500 pF at 20 kBaud. The receivers have input 
filters that disregard input noise pulses shorter 
than 1 es. The SN75186 is a robust device capable 
of withstanding ± 30 V at driver outputs and at 
receiver inputs whether powered or unpowered. 
This device has an internal ESD protection rated 
at 2 kV to prevent functional failures. 

The SN75186 is characterizea for operation from 
0°C to 70°C. 

PRODUCTION • • t • 	• .1. •• ••••• ■• In. • • , 	,••• • 
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t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC publication 617-12. 

logic diagram, each driver/receiver pair (positive logic) 

Driver 

LB 

L 	 Receiver 

SN75186 
QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 

logic symbolt 

1LB 

2LB 

G1 

G2 
11 

3LB G3 
14 

4LB G4 

1 
3 1 

25 
1Y 

1A 
1V5 

4 24 
—4-- 1Z <1  11r 1B 

6 I) 2 
23 

2Y 
— 2A 2V6 

2Z 2ff 
22 

2B 

9 3 
21 

3Y 
3A 5v7— 

10 20 
—4-- 3Z <1  3.7 3B 

12 4 
19 

4Y 

— 4A 4V8 

13 
4 	

18 
4Z 411 4B 
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SN75186 
QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 

schematics of inputs and outputs 

EQUIVALENT RECEIVER INPUT EQUIVALENT RECEIVER OUTPUT 

VCC1 

ESD Protection 

45V 

8 Input 

ESD Protection 

4k0 

 45 V 

y 

2 

A 

100 

VCC2 

2k4 

kit 

1r 

= 
8  V 

GND 

8 V 

VCC2 

Z Output 

ESD Protection 	pp 
_ 1.2 x VBE 

k0 GND 

VEE GND 

VEE 

EQUIVALENT DRIVER AND LOOPBACK INPUT EQUIVALENT DRIVER OUTPUT 

VCC1 

304 	8V 	ESD 41111 

	

Protection 

VCC1 	

/ft 

Internal 

8 V iimir 	
GND 

OUTPUT in D1 
gip 1.4 V REF 

to GND 
A Input 

8 V 
ESD Protection 

GND 	 GND 

ESD Protection 	B V 

8V -- 2111  
41. 

%Mb 

30

1 	
52

VEE VEE 

All component values shown are nominal. 

Alp 
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SN75186 
QUADRUPLE DRIVERIRECEIVER WITH LOOPBACK 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc1 (see Note 1) 	  15 V 
Supply voltage, VCC2 	  7 V 
Supply voltage, VEE 	  —15 V 
Receiver input voltage range 	  — 30 V to 30 V 
Driver input voltage range 	  NEE + 2  V) to Vcci V 
Loopback input voltage range 	  0 V to 7 V 
Driver output voltage range 	  —30 V to 30 V 
Continuous total power dissipation at (or below) 25°C free-air 

temperature (see Note 2) 	  1400 mW 
Operating free-air temperature range, TA 	  0°C to 70°C 
Storage temperature range 	  — 65°C to 150°C 
Case temperature for 10 seconds 	  260°C 

NOTES: 1. All voltages are with respect to the network ground terminal. 
2. For operation above 25°C free-air temperature, derate linearly to 896 mW at 70°C at the rate of 11.2 mW/°C. 

recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, Vooi 10.8 12 13.2 V 

Supply voltage, V0o2 4.5 5 5.5 V 

Supply voltage, VEE —10.8 —12 —13.2 V 

Input voltage, Vi Driver and loopback 0 VCC2 V 

Input voltage, V1 (see Note 3) Receiver a 30 V 

High-level input voltage, VIH Driver and loopback 2 V 
Low-level input voltage, VII_ Driver and loopback 0.8 V 

Output voltage, Vo, powered on or off Driver a 30 V 

High-level output current, 10H Receiver — 4 mA 

Low-level output current, lot, Receiver 4 mA 

Operating free-air temperature, TA 0 70 °C 

NOTE 3: If all receiver inputs are held at a 30V, the thermal dissipation limit of the package may be exceeded. The thermal shutdown may not 
protect the device, as this dissipation occurs in the receiver input resistors. 
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SN75186 
QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 

DRIVER SECTION 

driver electrical characteristics over full recommended ranges of supply voltage and operating 
free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN WO MA,  UNIT 

VOH High-level output voltage AL = 3 kg, 	VIL = 0.8 V, See Figure 1 7 V 

VOL Low-level output voltages AL = 3 kg, 	VIH = 2 V, See Figure 1 —7 V 

VOH(LB) High-level output voltage in loopback mode IRL = 3 kg, 	LB at 0.8 V, VIL = 0.8 V —7 V 

IIH 
High-level input current (driver and loopback 

inputs)# 
Vi= 5 V, 	See Figure 2 100 pA 

IlL 
Low-level input current (driver and loopback 

inputs)# 
V1= 0, 	See Figure 2 —100 [LA 

los(H) High-level short-circuit output current 
VI = 0.8 V, 	Vo = 0, 

See Note 4 and Figure 1 
—10 — 20 — 35 mA 

los(L) Low-level short-circuit output current 
Vi= 2 V, 	Vo = 0, 

See Note 4 and Figure 1 
10 20 35 mA 

IC01 Supply current from Vcci No load 2.5 4 mA 

Icci (LB) Supply current from Vcci with loopback on No load, 	Eft at 0.8 V 10 mA 

IEE Supply current from VEE No load —2.5 —4 mA 

IEE(LB) Supply current from VEE with loopback on No load, 	LB at 0.8 V —10 mA 

ICC2 Supply current from VCC2 No load, 	VI = 0, See Note 6 —10 —100 pA 

Icc2(LB) Supply current from VCC2 with loopback on 
No load, 	LB at 0.8 V, 

See Note 6 

Vi= 0, 
— 10 — 100 pA 

r0  Output resistance 
VCC1 = VEE = VCC2 = 0, 
V0=— 2Vto 2 V, See Note 5 

0.3 5 kg 

t All typical values are at TA = 25°C. 
S The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used In this data sheet for logic levels only. 
§ This is the most positive level that the driver output will rise to when the device Is in the loopback mode and the driver Input is at a low level. 
¶ The loopback mode should be entered only when the driver output is in the low (marking) state. 
# Unused driver inputs should be tied to 0 V or Vcc2 ;  unused loopback inputs should be tied to VCC2. 
NOTES: 4. Minimum 105(1) and los(L) are specified at Vo = 0 as this more accurately describes the output current needed to dynamically drive 

capacitive lines. A minimum of =10 mA is sufficient to drive 2500 pF in parallel with 3 kg at a slew rate of 4 \ups ( in accordance with 
EIA-232-D and V.28). 

5. Test conditions are those specified by EIA-232-D. 
6. Without a load and V1 = 0, the worst case conditions, V002 pin sources a small current originating from Vcci giving 1 002 supply 

current a negative sign. When a receiver has an output load, VCC2 sinks static and dynamic supply currents to meet load 
requirements. 
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SN75186 
QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 

driver switching characteristics over full recommended ranges of supply voltages and operating 
free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

tPLH 	Propagation delay time, low-to-high level output RL = 3 kO to 7 k51, 

See Figure 3 

CL = 15 pF, 0.6 5 Rs 

tpHL 	Propagation delay time, high-to-low-level output 0.8 5 Rs 

tskew 	I tPLH — tPHL I 
RL = 3 kr2 to 7 kfl, 

CL = 15 pF to 2500 pF 
0.2 1 Rs 

SR 	Output slew rate 
RL = 3 ki2 

CL ...

. 15 p to 7 Kt, 

F to 2500 pF 
4 30 V/its 

... 
tpd(ILB) 	Propagation delay time going into loopback mode+ 

RL = 3 kf1 to 7 kg, 

See Figure 7 

See Note 7, 
3 50 Rs 

, 
tpd(OLB) Propagation delay time going out of loopback modes 

RL = 3 Ka 

See Figure 	

7 k62, 

e 7 

See Note 7, 
3 50 Rs 

tpd(LB) 	Propagation delay time in loopback modes 
RL = 3 k51 to 7 k62, 

See Figure 8 

See Note 7, 
3 15 is 

tskew 	Skew time in loopback mode RL = 3 k9 to 7 kil, See Note 7 4 10 gs 

t All typical values are at TA = 25°C. 
t This is the delay between entering the loopback mode and when the data on the receiver output becomes valid. 
§ This is the worst-case (rising or falling edges) total propagation delay between driver input and receiver output when in the loopback mode. 
1l This is the magnitude of the difference between the propagation delay time of the rising and falling edges of tpd(LB)• 
NOTE 7: Skew time is the magnitude of the difference between tpHL and 1pui and is measured with a 0 to 3-V input pulse. 
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SN75186 
QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 

RECEIVER SECTION 

receiver electrical characteristics over full recommended ranges of supply voltages and operating 
free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VT+  Positive-going threshold voltage See Figure 5 1.3 2 2.5 V 

VT_ Negative-going threshold voltage See Figure 5 0.5 1 1.7 V 

Vhys Input hysteresis (VT+ — VT_) 0.5 1 1.5 V 

VOH High-level output voltage 
Vi = — 3 V or inputs open, 10H = —20 ;IA 3.5 

V 
See Note 8 and Figure 5, 10H =— 4 mA 2.4 

VOL Low-level output voltage 
IOL = 4 mA, 

See Figure 5 

VI = 3 V, 
0.4 V 

low Short-circuit output current at high-level VOH = 0, See Figure 4 —20 —60 mA 

los(L) Short-circuit output current at low-level VOL = VCC2, See Figure 4 20 60 mA 

nr, Input resistance 
IV! ' s 25 V 3 

k 0 
'VII =3 Vto 25 V 7 

NOTE 8: If the inputs are left unconnected, the receiver interprets this as a low input and the receiver outputs will remain in the high state. 

receiver switching characteristics over full recommended ranges of supply voltages and operating 
free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

tpLH Propagation delay time, low-to-high level output 
See Figure 6 

2 6 us 

tpHL Propagation delay time, high-to-low-level output 2 6 [is 

tTLH Transition time, low-to-high level outputt CL = 50 pF, See Figure 6 200 300 ns 

tTHL Transition time, high-to-low level output* 50 300 ns 

tskew I IPLH — tPHL I 0.1 1 us 

twN Maximum pulse duration assumed to be noises Pulse amplitude = 5 V 1 2 4 us 

t All typical values are at TA = 25°C. 
it Transition times are measured between 10% and 90% points on output waveform. 
§ The receiver will ignore any positive- or negative-going pulse whose duration is less than the minimum value of t w  and accept any positive- or 

negative-going pulse whose duration is greater than the maximum value of t w . 
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VCC1 VCC2 

VEE or GND VI 

VEE RL = 3 kS2 

1 0
4

S(L) 

VCC1 or GND 

1 05(H) 

< 

IIH
►  

VI —0-- 

41 IIL 

VI —CD— 

tf -01 (41-  

-3 V 	-3V  

tr 	la-- 

bH 

VT, Vi 

Figure 3. Driver Propagation Time and Slew Rate 

VCC1 VCC2 

losp 

--a) 	 VCC2 
VEE 

Figure 4. Receiver Test Circuit, los(H), tos(L) Figure 5. Receiver Test Circuit, VT, VOL ,  VOH 

Input 

Pulse 
Generator 

(See Note A) 

VEE - 

DRIVER TEST CIRCUIT 

CL 	 Output 

(See Note B) 

DRIVER VOLTAGE WAVEFORMS 
(See Note C) 

VCC1 VCC2 

3V 
1.5 V Input A _Ai 1.5 V 

tPHL ° V  1 PLH 

50% 	3  
)2r---  3 V 50% 	

V VON 

SN75186 
QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 

PARAMETER MEASUREMENT INFORMATION 

Figure 1. Driver Test Circuit, 	 Figure 2. Driver and Loopback 

VOH ,  VOL , 10S(L) , 105(H) 
	

Test Circuit, IIL, 11H 

VCC1 VCC2 

NOTES: A. The pulse generator has the following characteristics: tw  = 25 us, PRR = 20 kHz, Zo = 50 O. 
B. CL includes probe and jig capacitance. 

C. Slew rate - 6 V 
1 r Or If 
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)\--- 5 V 

14—►h tPLH 

1.5V 	1.5 V I  I  90% VOH  
10% 	10%  F-1 	VOL 

tTLH —)1 
VEE 

Input B 

CL 	 Output Z 

(See Note B) 
tTHL 

90% 

5V 2 2V 

(4-114—  tPHL 

2V 

Loopback 	 \Is,  1.5 V 
Input LB 

tpd(ILB)
I 

Receiver 
Output Z 	1.5 V I  

1.5 V 

tpd(OLB) I 	• 

1.5 V 

RECEIVER VOLTAGE WAVEFORMS 

Pulse 
Generator 

(See Note A) 

Pulse 
Generator 

(See Note A) 
Driver 

Input A 
	1.5 V 

tpd(LB) IN
I 

Receiver 
Output Z 	1.5 V  

\ 1.5 V 

1—  tpd(LB) 

1.5 V\__ 

RECEIVER VOLTAGE WAVEFORMS 

SN75186 
QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 

PARAMETER MEASUREMENT INFORMATION 

VCC1 VCC2 

RECEIVER TEST CIRCUIT 
	

RECEIVER VOLTAGE WAVEFORMS 

Figure 6. Receiver Propagation and Transition Times 

Input 

LOOPBACK TEST CIRCUIT 

Figure 7. Loopback Entry and Exit Propagation Times 

Input 

LOOPBACK TEST CIRCUIT 

Figure 8. Loop Propagation Times in Loopback Mode 

NOTES: A. The pulse generator has the following characteristics: t w  = 25 us, PRR = 20 kHz, Zo  = 50 0. 
B. CL includes probe and jig capacitance. 
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SN75186 
QUADRUPLE DRIVER/RECEIVER WITH LOOPBACK 

PRINCIPLES OF OPERATION 

In normal operation, the SN75186 acts as four independent drivers and receivers; the loopback mode is held 
off by keeping logic inputs LB high. Taking a particular LB input low activates the loopback mode in the 
corresponding driver/receiver pair. This causes the output from that driver to be fed back to the input of its 
receiver through dedicated internal loopback circuitry. Data from the receiver output can then be compared, by 
a communication system, with the data transmitted to the driver to determine if the functional operation of the 
driver and receiver together is correct. 

In the loopback mode, external data at the input of the receiver is ignored and the driver does not transmit data 
onto the line. Extraneous data is prevented internally from being sent by the driver in the loopback mode by 
clamping its output to a level below the maximum interface voltage, — 5 V, ot the EIA-232-D marking state. Below 
this marking level, a reduced 1.5-V output amplitude is used at the driver output. This signal is detected by an 
on-chip loopback comparator and fed to the input stage of the receiver to complete the loop. 

Line faults external to the SN75186 are detected in addition to device failures. These line faults include short 
circuits to ground and to external supply voltages that are greater than (VEE + 7 V) and less than VEE typically. 
For example, with VEE = —12 V, line short circuits to voltages greater than —5 V and less than —12 V will be 
detected. The loopback mode should be entered only when the driver output is low, that is, the marking condition 
of EIA-232-D. It is recommended that loopback not be entered when the driver output is in a high state as this 
may cause a low-level, nondamaging oscillation at the driver output. 

When in the loopback mode, approximately 95% of the SN75186 circuit is functionally checked. There exists 
some low probability of fault mechanisms in circuitry not checked in the loopback mode. To reduce the chances 
of undetected failure, the unchecked circuitry has been designed to be more robust than that within the loopback 
test loop. The areas where special attention has been paid are the receiver input potential divider and resistors, 
the driver output blocking diode (D1), and parts of the driver clamp circuit. 

Protection of the SN75186 is achieved by means of driver output current limits and a thermal trip. Although this 
device will withstand ±30 V at its receiver input, package thermal dissipation limitations have to be taken into 
consideration if more than one receiver is connected simultaneously. This is due to the possible dissipation in 
the 3-kQ minimum input resistors, which is not under the control of the thermal trip. Although the supply current 
is higher in the loopback mode than in normal operation, the total power dissipation is not sufficient under normal 
worst-case conditions (of receiver input Vi = 15 V + 10%, receiver output voltage = 2.4 V at 4 mA, driver load 
of 3 kQ) to cause the thermal limiting circuitry to trip. 

If the SN75186 goes into thermal trip, the output of the driver goes to a high-impedance state and the receiver 
output is held in a logic-high marking state. Both driver and receiver outputs maintain a marking state for the 
following circuit and do not allow indeterminate conditions to exist. 

The standards specify a minimum driver output resistance to ground of 300 Q when the device is powered off. 
To fully comply with EIA-232-D power-off fault conditions, many drivers need diodes in series with each supply 
voltage to prevent reverse current flow and driver damage. The SN75186 overcomes this need by providing a 
high-impedance driver output of typically 5 K2 under power-off conditions through the use of the equivalent of 
these series diodes in the driver output circuit. 
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SN75207, SN75207B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 

OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 
D1314, JULY 1973—REVISED SEPTEMBER 1989 

• Plug-in Replacement for SN75107A and 
SN75107B with Improved Characteristics 

• ± 10 mV Input Sensitivity 

• TTL Compatible 

• Standard Supply Voltages . . . ±5  V 

• Differential Input Common-Mode Voltage 
Range of ±3  V 

• Strobe Inputs for Channel Selection 

• '207 and '207B Have Totem-Pole Outputs 

• "B" Version Has Diode-Protected Input 
Stage for Power-Off Condition 

• Sense Amplifier for MOS Memories 

• Dual Comparator 

• High-Sensitivity Line Receiver 

description 

The SN75207 and SN75207B are pin-for-pin 

replacements for the SN75107A and SN75107B 

respectively. The improved input sensitivity 
makes them more suitable for MOS memory 

sense amplifiers and can result in faster memory 
cycles. Improved sensitivity also makes them 

more useful in line receiver applications by 

allowing use of longer transmission line lengths. 

The '207 and '207B each features a TTL-
compatible active-pull-up output. 

D OR N PACKAGE 

(TOP VIEW) 

VCC 4- 

VCC - 

2A 

2B 

NC 

2Y 

2G 

NC—No internal connection 

FUNCTION TABLE 

DIFFERENTIAL 

INPUTS 

A-B 

STROBES OUTPUT 

Y 
G 	S 

VD a 10 mV X 	X H 

—10 mV < Vic, < 10 mV 

X 	L H 

L 	X H 

H 	H Indeterminate 

Vg) :5 — 10 mV 

X 	L H 

L 	X H 

H 	H L 

H = high level, L = low level X = irrelevant 

1A 

1B 

NC 

1Y 

1G 

S 

GND 

14 

13 

12 

11 

10 

9 

The essential difference between the unsuffixed and "B" version can be seen in the schematics. Input-

protection diodes are in series with the collectors of the differential-input transistors of the "B" version. 

These diodes are useful in certain "party-line" systems that may have multiple VCC .1_ power supplies 
and may be operated with some of the VCC + supplies turned off. In such a system, if a supply is turned 
off and allowed to go to ground, the equivalent input circuit connected to that supply would be as follows: 

INPUT —1011-4,—Illi-0— 	 INPUT —1114-1111-0-01-0-----± 

UNSUFFIXED VERSION 	 "B" VERSION 

This would be a problem in specific systems that might possibly have the transmission lines biased to 

some potential greater than 1 .4 V. 

These devices are characterized for operation from 0°C to 70 °C and are available in plastic small outline 

(D) package or plastic dual-in-line (N) package. 

I r 1;1 1 ..1 Ids 1 1 0• t •ocuments contain information 
if 1.. Iranon date. Products conform to 

s.• •h r •na µr tx.: terms of Texas Instruments 
s• ow! herranty. Production processing does not 
••••••• • y include testing of all parameters. 
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1A 

1B (2) 

1G 151 

2G (81 

2B (111 

logic diagram (positive logic) 

161 

111 

2A (12) 

logic symbol t 

(61 

1A 

16 

1G 

2A 

2B 

2G 

IThis symbol is in accordance with ANSIIEEE Std 91-1984 and IEC 
Publication 617-12. 

14) 
lY 

19) 
2V 

SN75207, SN75207B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 

schematic (each receiver) 

(14) 
VCC+ 

1 kit 	1 kO 400 f. 	4 kit 1.6 ki2 120 11 

4.8 kft 
800 

(4, 91 OUTPUT 
• 

760 1A 	
12) 

INPUTS 

18 

1 kO 171 
GND 

(5, 8)  STROBE 
(2, 11) 

(131 
VCC — 

3 kO' 3 kO 

AIM 

r 
I 	4.25 kO 

•  	

TO • 
I RE,Lis, 
L 	  

--I 

(61 STROBE 

S 

TO OTHER RECEIVER 

NOTE: Resistor values shown are nominal. 
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SN75207, SN75207B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 

OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 

design characteristics 

The '207 and '207B line receivers/sense amplifiers are TTL-compatible dual circuits intended for use in 
high-speed data-transmission systems or MOS memory systems. They are designed to detect low-level 

differential signals in the presence of common-mode noise and variations of temperature and supplies. 

The dc specifications reflect worst case conditions of temperature, supply voltages, and input voltages. 

The input common-mode voltage range is ±3 V. This is adequate for application in most systems. In systems 
with requirements for greater common-mode voltage range, input attenuators may be used to decrease 
the noise to an acceptable level at the receiver-input terminals. 

The circuits feature individual strobe inputs for each channel and a strobe input common to both channels 

for logic versatility. The strobe inputs are tested to assure 400 mV of dc noise margin when interfaced 

with Series 54/74 TTL. 

The circuits feature high input impedance and low input currents, which induce very little loading on the 
transmission line. This makes these devices especially useful in party-line systems. The excellent input 

sensitivity (3 mV typical) is particularly important when data is to be detected at the end of a long 

transmission line and the amplitude of the data has deteriorated due to cable losses. The circuits are designed 
to detect input signals of 10 mV (or greater) amplitude and convert the polarity of the signal into appropriate 
TTL-compatible output logic levels. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc + (see Note 1) 	  7 V 

Supply voltage, Vcc _ 	  —7 V 

Differential input voltage (see Note 2) 	  ±6 V 

Common-mode input voltage (see Note 3) 	  ±5 V 

Strobe input voltage 	  5.5 V 
Continuous total dissipation at (or below) 25 °C free-air temperature: (see Note 4) 

D package 	  950 mW 
N package 	  1150 mW 

Operating free-air temperature range 	  0 °C to 70 °C 

Storage temperature range 	  — 65 °C to 150 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 	  260 °C 

NOTES: 1. All voltage values, except differential voltages, are with respect to ground terminal. 

2. Differential input voltage values are at the noninverting (A) terminal with respect to the inverting (Et) terminal. 

3. Common-mode input voltage is the average of the voltages at the A and B inputs. 

4. For operation above 25°C free-air temperature, derate linearly to 608 mW at 70 °C at the rate of 7.6 mW/ °C for the D package 

and 736 mW at 70 °C at the rate of 9.2 mW/°C for the N package. 
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SN75207, SN75207B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 

recommended operating conditions (see Note 5) 

MIN NOM MAX UNIT 

Supply voltage, Vcc + 4.75 5 5.25 V 

Supply voltage, Vcc _ —4.75 —6 —5.25 V 

High-level differential input voltage 

VIDH Isee Note 6) 
0.01 5 V 

Low-level differential input voltage, VIDL —5t —0.01 V 

Common-mode input voltage, Vic (see Notes 6 and 7) —3 1  3 V 

Input voltage, any differential input to ground (see Note 6) _st 3 V 

High-level input voltage at strobe inputs, VIHISI 2 5.5 V 

Low-level input voltage at strobe inputs, Vius) 0 0.8 V 

Low-level output current, loi.  — 16 mA 

Operating free-air temperature, TA 0 70 °C 

The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data shee for logic 
voltage levels only. 

NOTES: 5. When using only one channel of the line receiver, the strobe G of the unused channel should be grounded and at least one 
of the differential inputs of the unused receiver should be terminated at some voltage between —3 V and 3 V. 

6. The recommended combinations of input voltages fall within the shaded area of the figure shown. 
7. The common-mode voltage may be as low as —4 V provided that the more positive of the two inputs is not more negative 

than —3 V. 

RECOMMENDED COMBINATIONS 
OF INPUT VOLTAGES 

Input—B-to-Ground Vol age—V 
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SN75207, SN7520713 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 

OR DUAL HIGH•SENSITIVITY LINE RECEIVERS 

electrical characteristics over recommended free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

IIH 
High-level 

input current 

'207 
VCC± — ±5.25 V 

VID = 5  V 30 75 
IA 

'207B VID = —5  V 30 75 

IL 
Low-level 

input current 

'207 
VCC± = ±5.25 V 

VID = —5  V —10 
flA 

'2079 VID = 5 V —10 

IIH  
High-level input current 

into 1G or 2G 

VCC ±  = ±5.25 V, ViHis) = 2.4 V 40 IAA 

VCC± = ±5.25 V, ViH(s) = ±5.25 V 1 mA 

IlL 
Low-level input current  

into 1G or 2G 
VCC± . ±5.25 V. VIL(S) = 0.4 V —1.6 mA 

IIH 
High-level input 

current into S 

VCC± --. ±5.25 V, V1H(s) = 2.4 V 80 itA 

VCC± = ± 5.25 V, VIHIS) = ±5.25 V 2 mA 

1 8. 
Low-level input 

current into S 
VCC± 	= ±5.25 V, VIL(s) = 0.4 V — 3.2 mA 

VON High-level output voltage 
VCC± = ±4.75 V. Vius) = 0.8 V. 	VIDH = 10 mV, 

ION = —400 tk, 	Vic = —3 V to 3 V 
2.4 V 

VOL Low-level output voltage 
VCC± = ±4.75 V. VIHis) = 2 V. 	VIOL = —10 mV, 

IOL = 16 mA, 	Vic = —3 V to 3 V 
0.4 V 

IOH High-level output current VCC ±  = ±4.75 V, VOH = ±5.25 V AA 

tOS 
Short-circuit 

output currentt 
VCC + = ±5.25 V —18 —70 mA 

ICCH+ 
Supply current from 

VCC+, outputs high 
VCC± = ±5.25 V, TA = 25°C 18 30 mA 

ICCH— 
Supply current from 

VCC— ,  outputs high 
VCC± = ±5.25 V, TA = 25°C —8.4 —15 mA 

tAll typical values are at VCC +  = 5 V, VCC_ = —5 V, TA = 25°C. 

5 Not more than one output should be shorted at a time. 

switching characteristics, VCC+ = 5 V, Vcc _ = — 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	 MAX UNIT 

Propagation delay time, low-to-high-level 

tPLFIlD) output, from differential inputs A and B 

FIL = 470 0, 

CL = 50 pF, 

See Figure 1 

35 ns 

Propagation delay time, high-to-low-level 
tPHLID) output, from differential inputs A and B 

• 	20 ns 

Propagation delay time, low-to-high-level 

tPLI-4(S) output, from strobe input G or S 
17 ns 

Propagation delay time, high-to-low-level 

tP1-1LIS) output, from strobe input G or S 
17 ns 
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PULSE 
GENERATOR 

(See Note Al 

DIFFERENTIAL 

INPUT 

GENERATOR 	 

PULSE 

11 	 • 
1 

°ILK)  

0 	 
t 

I 

50 0 	

1A 1 

0 	

cr)io 

1B: 

r 

• 1 	I 
(See Note Al 	 I 	Vref 	I 

I 	1 00 m V 	I 
°v1c,  - 	 2A1 

I 

STROBE 	 5011  
INPUT 

(See Note B) 
 

\ice 

VOL 

10 mV 	 10 mV 
0 V 

14--
I 	

Lw1-01  14-- tw2 

3V 

	

1.5 V 	 1.5 V 

0 V 

tPLHIS)-4,1 	14— 	tPHLIS)-01 	/111— 
VOH 

1.5 

40 mV 

INPUT 
B 

40 mV 

3V 	• 
STROBE 

INPUT 
G or S 

VOH 

OUTPUT 

VOL 

VOLTAGE WAVEFORMS 

SN75207, SN75207B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

NOTES: A. The pulse generators have the following characteristics: Z out = 50 0, t r  5 5 ns, tf 5 5 ns, tw i = 500 ns with PRR = 1 MHz, 
tw2 = 1µs with PRR = 500 kHz. 

B. Strobe input pulse is applied to Strobe 1G when inputs 1A-1B are being tested, to Strobe S when inputs 1A-1B or 2A-2B 
are being tested, and to Strobe 2G when inputs 2A-2B are being tested. 

C. CL includes probe and jig capacitance. 
D. All diodes are 1N916. 

FIGURE 1. PROPAGATION DELAY TIMES 
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A 
DATA INPUT B  

C 
INHIBIT 

STROBES 
RT 

DRIVER 1 

J11  

B LOCATION 2 

• ..11 DRIVER 3 
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r*.  STRO
CHARACTERIS 

BES 

	• 

TRANSMISS ION LINE HAVING 
TIC IMPEDANCE Zo 

STROBES 
ST 

DRIVER 4 

B 

C 

SN75207, SN75207B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 

OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 

TYPICAL APPLICATION DATA 

INPUT 
FROM-- 
TTL 

STROBES 

OUTPUT 
TO 

SN75361A 

-too 4I 

TTL 
Or MOS MEMORY • 

SN7 5452B 
TO 

DUMMY 	100 0 I 	1/2 '207 OR '207B 
LINE 

V ref 

ADJUSTMENT 

DRIVE MEMORY 	 SENSE 

FIGURE 2. MOS MEMORY SENSE AMPLIFIER 

RECEIVER 1 
	

RECEIVER 2 
	

RECEIVER 4 

LOCATION 1 
	

LOCATION 3 
	

LOCATION 4 

Receivers are '207 or '207B; drivers are SN55109A, SN75109A, SN55110A, SN75110A, or SN75112. 

FIGURE 3. DATA-BUS OR PARTY-LINE SYSTEM 

PRECAUTIONS: When only one receiver in a package is being 
used, at least one of the differential inputs of the 

unused receiver should be terminated at some 

voltage between — 3 V and 3 V, preferably at 

ground. Failure to do so will cause improper 
operation of the unit being used because of 
common bias circuitry for the current sources of 
the two receivers. Strobe G of the unused 

channel should be grounded. 
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SN751177 

N PACKAGE 

(TOP VIEW) 

18 

1A 

IR 

RE 

2R 

2A 

28 

GND 

Vcc 

10 

IY 

12 

DE 

2Z 

2Y 

2D 

SN751178 

N PACKAGE 

(TOP VIEW) 

1B 

1A 

1R 

IDE 

2R 

2A 

2B 

GND 

Vcc 

ID 

1Y 

1Z 

2DE 

2Z 

2Y 

2D 

SN751177, SN751178 

FUNCTION TABLE OF EACH DRIVER 

INPUT ENABLE OUTPUT 

D DE Y 	Z 

2
 
2
  

-J
  

H 	L 

-1
 L 	H 

Z 	Z 

SN751177 

FUNCTION TABLE OF EACH RECEIVER 

DIFFERENTIAL INPUTS 

A — B 

ENABLE 

nT 

OUTPUT 

R 

Vic, a 0.2 V 

— 0.2 V < VD < 0.2 V 

VID 5 — 0.2 V 

X 

N
 

SN751178 

FUNCTION TABLE OF EACH RECEIVER 

DIFFERENTIAL INPUTS OUTPUT 

A — B R 

VD a 0.2 V H 

— 0.2 V < VD < 0.2 V ? 

VID 5 — 0.2 V L 

is 	 Meets EIA Standards RS-422-A, RS485 

Meets CCITT Recommendations V.10, 
V.11, X.26, X.27 

Designed for Multipoint Bus Transmission 
on Long Bus Lines In Noisy Environments 

• Driver Common-Mode Output Voltage 
Range of —7 V to 12 V 

• Driver Positive- and Negative-Current 
Limiting 

• Thermal Shutdown Protection 

• Driver 3-State Outputs Active-High Enable 

• Receiver Common-Mode Input Voltage 
Range of —12 V to 12 V 

• Receiver Input Sensitivity ... t 200 mV 

• Receiver Hysteresis ... 50 mV Typ 

• Receiver High-Input-Impedance ... 
12 kfl Min 

• Receiver 3-State Outputs Active-Low 
Enable for SN751177 Only 

• Operates from Single 5-V Supply 

description 

The SN751177 and SN751178 dual differential 
drivers and receivers are monolithic integrated 
circuits that are designed for balanced multipoint 
bus transmission at rates up to 10 M bits per 
second. They are designed to improve the 
performance of full-duplex data communications 
over long bus lines and meet EIA standards 
RS-422-A, RS-485 and several CCITT 
recommendations. 

The SN751177 and SN751178 driver outputs 
provide limiting for both positive and negative 
currents and thermal shutdown protection from 
line fault conditions on the transmission bus line. 

The receiver features high input impedance of 
12 la an input sensitivity of ±200 mV over a 
common-mode input voltage range of —12 V to 
12 V and typical input hysteresis of 50 mV. Fail-
safe design ensures that if the receiver inputs are 
open, the receiver outputs will always be high. 

The SN751177 and SN751178 are characterized 
for operation from —20°C to 85°C. 

SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

03381, MARCH 1990 

H = high level, L = low level, ? = indeterminate, 

X = irrelevant, Z = high impedance (off) 

pmmummy 	r r, -.melds contain inlormation 
nelson' 00 ',• 	 I 	 Products a -' 
soecill..:—... 	!La 	• s 1 Texas 	. 	- 

standard warranty. Pr • • • processing 
necessarily Include tes1.....1dil parameters. 
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SN751177 

EN1 
EN2 

1 

1v 	14 1Y 

1 V 	" 1Z 

4 	2  1A 

1B 

2Y 

2Z 

2A 

2B 

1Y 

1Z 

1A 

1B 

2Y 

2Z 

2A 

2B 

1  DE 12 
 riE 4bn.. 

 1D 15  

1R 	 

2D 	 

2R 	 

V2 

D 1 V 

1 V 

V2 	aL 

SN751178 

10 

11 

1DE 

1D 

1R 

2DE 

2D 

2R 

2D 

DE 

1Y 

1Z 

1A 

1B 

2Y 

2Z 

2A 

2B 

111 

1D 

1R 

2D 

2R 

SN751177 

SN751178 

1DE 4  

10 1  

1R 

2DE 

14 1Y 

1Z 

1A 

18 

2Y 

2Z 

2A 

2B 

EQUIVALENT OF DRIVER OR ENABLE INPUT 

INPUT 

DRIVER INPUT: Req  = 6 IQ NOM 
ENABLE INPUT: Req  = 4 kfl NOM 

EQUIVALENT RECEIVER INPUT 

vcc 

INPUT 

SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

logic symboist 
	

logic diagrams (positive logic) 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12 

schematics of Inputs 

All resistor values are nominal. 
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VCC 

OUTPUT 

GND 

TYPICAL OF ALL RECEIVER OUTPUTS TYPICAL OF ALL DRIVER OUTPUTS 

SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

schematics of outputs 

All resistor values are nominal. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCjsee Note 1) 	  7 V 
Input voltage, DE, RE, and D inputs 	  7 V 
Input voltage range, receiver A or B inputs 	  —25 V to 25 V 
Receiver differential input voltage range (see Note 2) 	  —25 V to 25 V 
Output voltage range,Driver 	  —10 V to 15 V 
Receiver low-level output current 	  50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3) 	  1150 mW 
Operating free-air temperature range, TA 	 —20°C to 85°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 	 260°C 

NOTES: 1. All voltage values,except differential input voltage, are with respect to the network ground terminal. 
2. Differential input voltage is measured at the noninverting terminal with respect to the inverting terminal. 
3. For operation above 25°C free-air temperature, derate to 736 mW at 70°C at the rate of 9.2 mW/°C. 

recommended operating conditions 

MIN 	NOM 	 MAX UNIT i 

V Supply •.: •••.3e, Vcc 4.75 	5 	rab 
High-lso,. aiput voltage, VIH 

DE, rig, and D inputs 
2 V 

Low-level input ,. 	• . : • 	V., 0.8 V 
Common mode 	... 	. .. : 	Voc (see Note 4) 

Driver 

—7 	 12 V 
High-level nurnut currem, :o r., —60 mA 

Low-level ••.': a current, lot .  60 mA 

Common-IA-3. ,nput voltage, Vic 

Receiver 

i 12 V 
Differential input voltage, VID i 12 V 
High-level output current, loH — 400 pA 
Low-level output current, la_ 16 mA 

Operating free-air temperature, TA — 20 	 85 °C  

NOTE 4: The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for 
common-mode output and threshold voltage levels only. 
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SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

DRIVER SECTIONS 

driver electrical characteristics over recommended ranges of supply voltage and operating free-
air temperature (unless otherwise noted) 

PA 11AMETER 1E51 I.UHUI I !CMS MIN TYP1  MAX - 
- - 

UNIT  _ 
..t... VIK 	Input clamp Waage Ii -- -18 mA 

VOH 	High-level output voltage VIN = 2 V, 	VIL = 0.8 V, 	10H = - 33 mA 3.7 V 

VOL 	Low-level output voltage VIH = 2 V, 	VIL = 0.8 V, 	loH = 33 mA 1.1 V 

1V0011 	Differential output voltage 10 = 0  1.5 6 V 

1\10021 	Differential output voltage 
RL = loo 0, See Figure 1 

2 

V 

V 

1/2 V001 

I_IL  = 54  0, 	See Figure 1  

See Note 5 

1.5 

1.5 

5 

5 V003 	r .!.• rental output voltage 

Ciseige in magnitude of differential 

61V°Di output voltage (see Note 6) 
 

R L  = 54 0 or 100 0, 	See Figure 1 

± 0.2 V 

Common-mode output voltage V00 
	(see Note 4) 

-1 3 V 

Change in magnitude of common-mode 
AI Vocl 

output voltage (see Note 6) 
t 0.2 V 

10 	Output current with power off VCC = 0, 	Vo = - 7 V to 12 V ± 100 pA 

toz 	High-impedance-state output current Vo = - 7 V to 12 V ± 100 pp 

illi 	High-level input current VIN = 2.7 V 20 iLA 

IIL 	Low-level input current VIL = 0.4 V -100 

mA 
Short-circuit output current 

IOS 	(see Note 7) 

= - Vo 	7 V - 2 50 

Vo = Vcc 250 

Vo = 12 V 250 

ICC 	Supply current No load 
outputs enabled 80 110 

IAA 
outputs disabled 50 80 

tAll typical values are at VCC = 5 V and TA = 25°C 
NOTES: 4. The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for 

common-mode output and threshold voltage levels only. 
5. See EIA Standard RS-485 Figure 3.5, Test Termination Measurement 2. 
6. AIVODI  and AlVocl are the changes in magnitude of V00 and Voc, respectively, that occur when the input is changed from 

a high level to a low level. 
7. Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 

driver switching characteristics at VCC = 5 V, TA = 25°C (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 	TYP MAX  UNIT 
—1 

ns tDD 1", T.-rental output Ltulely time RL = 04 u, 

See Figure 3 
CI = 5. pF, 20 ,5 

1TD ' 	". rential output transition time 27 35 ns 

tPLH i-iopagation delay time, low-to-high-level output RI_ = 27 0, 

See Figure 4 
CL = 50  PF, 20 25 ns 

tPHL Propagation delay time, high-to-low-level output 20 25 ns 

tPZH Output enable time to high level 
RL = 110 0, 

See Figure 5 
CL = 50  PF , 80 120 ns 

tPZL Output enable time to low level 
See Figure 6 

CL 	pF , 
40 ns 

 
60 

IPHZ Output disable time from high level 
RL = 110 0, 
See Figure 5 

CL  . 50 pF, 
90 120 ns 

tPLZ Output disable time from low level 
See Figure 6 

CL 	pF , 
30 ns 

 
45 

2-628 

TEx A 
INSTRUM

s
ENTS 

POST OFFICE BOX 655303. DALLAS, TEXAS 75265 



SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER RS-422A RS-485 

IVODi I Vo Vo 

IVOD21 Vt (RL = 100 0) Vt (RL = 54 0) 

IVOD31 
Vt (Test termination 

measurement 2) 

AIVODI I IVtI – IVt1 I I IVtl –  IVtll 

VOC IVOSI IVOSI 

AIVOCI Nos– Vosl IVos _ Vosl 
los I Ise!, I Isbl 

10 Ilsal, Ilxbl lia• lib 

RECEIVER SECTIONS 

receiver electrical characteristics over recommended ranges of common-mode Input voltage, 
supply voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UN ,  T 

VTH Differential input high threshold voltage Vo = 2.7 V, 	,o = –G.4 mA 0.2 ., 

VTL Differential input low threshold voltage (see Note 4) Vo = 0.5 V, 	10  = 16 mA – 0.2 V 

Vim  Input hysteresis (see Note 8) 50 mV 

VIK Enable clamp voltage 	 I SN751177 Ii = –18 mA – 1.5 V 

VOH High-level output voltage VID = 200 mV, 	loH = – 400 pA 2.7 V 

VOL Low-level output voltage VID = – 200 mV IOL = 8 mA 0.45 
V 

IOL = 16 mA 0.5 

loz High-impedance-state output current 	1 SN751177 V0 = 0.4 V to 2.4 V ± 20 pA 

II Line input current (see Note 9) 
Other input 

at 0 V 

V1 = 12 V i 
mA 

V1 = – 7 V –0.8 

IIH High-level enable input current 	I SN751177 VIH = 2.7 V 20 pA 

IlL Low-level enable input current 	 •'. • 11177 Vit.  = 0.4 V –100 pA 

los Short-circuit output current (see Note 7) – 15 –85 mA 

ICC Supply current No load, 	outputs enabled 80 110 mA 

ni  Input resistance 12 kfl 

TAU typical values are at VCC = 5 V and TA = 25°C 
NOTES: 4. The algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for 

common-mode output and threshold voltage levels only. 
7. Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 
8. Hysteresis is the difference between the positive-going input threshold voltage, VT +, and the negative-going input threshold 

voltage, VT_. 
9. Refer to EIA standards RS-422-A, RS-423-A, RS-485-A for exact conditions. 

receiver switching characteristics at VCC = 5 V, TA = 25°C (unless otherwise noted) 

PAHAMME.1 TEST C:::111D11 IONS MIN 	TYP 	MAY U1I11 —  
ie.. — tpui 	Propagation del.., • 	• 	. • 	.high-level output VD = – t.:, 	•. V., 7 '. . 

CL = 15 pF, 	See Figure 7 

 20 	...,L, — 

tpHL 	Propagation delay time, high-to-low-level output 22 	35 ns 

tpzH Output enable time to high level 

SN751177 CL 	 See Figure 8 = 15 pF, 

17 	25 ns 

tpzi. 	Output enable time to low level 20 	27 ns 

tpHz Output disable time from high level 25 	40 ns 

tpLz 	Output disable time from low level 30 	40 ns 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

01 

2-629 



CL= 50 pF 
(see Note B) OUTPUT 

GENERATOR 
(see Note A) 50 0 

SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

 

{ 

   

  

 

ION 

FIGURE 1. DRIVER TEST CIRCUIT, \lop AND VOC 

(a) DRIVER TEST CIRCUIT 

FIGURE 2. RECEIVER TEST CIRCUIT, VOH AND 
VOL 

	  3V 

	

1.5 V 	 \1.5 V 

INPUT 	I 	 I 	 0 V 

I 	 I 	I 

	

tDD --14--1 	 I4-31-  too _ 2.5 V 

	

I 	90% 	I 

	

50% I 	 I 50% 

OUTPUT 	 I 	10% 	I 	—2.5 V 
I 	I 	 I 	I 

tTD —3 14- 	-41 }*- trD 

(b) DRIVER VOLTAGE WAVEFORMS 

FIGURE 3. DRIVER DIFFERENTIAL OUTPUT DELAY AND TRANSITION TIMES 

GENERATOR 
(see Note A) 5052 3V 

	

2.3 V  	3 V 

	

/1.5 V 	 \I.5 V 

	

INPUT 	 I 	I 	 I  	0 V 

	

tPLH -14-01 	 14---01- tPHL 

CL = 15 pF 	2.3 V 	I 	2.3 V 
Y -I (see Note B) 

	

OUTPUT 	
I 	 VOL 

	

7. • 	 I 	I 	I 	I 
Z 	tPHL -141-110( 	 14—H-  tPLH 

	

OUTPUT 	 \I 

VOL 

L = 27 a 

OUTPUT VON 

VON 

(a) DRIVER TEST CIRCUIT 	 (b) DRIVER VOLTAGE WAVEFORMS 

FIGURE 4. DRIVER PROPAGATION DELAY TIMES 

NOTES: A. The pulse generator has the following characteristics: PRR 5 1 MHz, 50% duty cycle, Z o  = 50 0, tr  5 6 ns, tf s 6 ns.. 
B. GI_ includes probe and jig capacitance. 

TEXAS AO 
INSTRUMENTS 
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(a) DRIVER TEST CIRCUIT (b) DRIVER VOLTAGE WAVEFORMS 

INPUT 

1441- 1PZL 

I 	I 
OUTPUT 

2.3 V 

1.5 V 

0.5 V 

1 PHZ -14-01 

11.5 V 

GENERATOR 
(see Note A) 

FIGURE 5. DRIVER ENABLE AND DISABLE TIMES 

INPUT 
1 

OUTPUT 

3V 

0V 

VOH 

Voff 0 

	 3V 

0 V 

14- -41- tPLZ 

2.3V I 

VOL 

0.5 V 

5V 

5V 

RL= 110 

OUTPUT 
S1 

0 V OR 3 V 

GENERATOR 
(see Note A) 

CL = 50 pF 
50 n 	(see Note B) 

SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

(a) DRIVER TEST CIRCUIT 
	

(b) DRIVER VOLTAGE WAVEFORMS 

FIGURE 6. DRIVER ENABLE AND DISABLE TIMES 

SO 

1.5 V 

0 V 

OUTPUT 
3V 

1.5 V 	 \LS V 

i CL = 15 pF 	INPUT 	I 	 I 	  0 V 
I (see Note B) 

IFLH -141-10I 

I 	 I 

I4-101-  tPHL 

I  	I 
I 	 1 	VOH 

1.3 V 	 1.3 V 

GENERATOR 
(see Note A) 

 

OUTPUT 

   

VOL 

(a) RECEIVER TEST CIRCUIT (b) RECEIVER VOLTAGE WAVEFORMS 

FIGURE 7. RECEIVER PROPAGATION DELAY TIMES 

NOTES: A. The pulse generator has the following characteristics: PRR 5 1 MHz, 50% duty cycle, Z o  = 50 0, tr  5 6 ns, tf 5 6 ns.. 
B. CL includes probe and jig capacitance. 

TEXAS 4:0 
 INS1 RUMENTS 
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S2 2 Id/ 
0— 5 V 

1N916 OR EQUIVALENT 

S3 

S1 
1.5 V 	0v-0  

-1.5 V —0 
CL = 15 pF 
(see Note B) 

GENERATOR 
(see Note A) 500 

INPUT INPUT 

51 TO -1.5 V 
S2 CLOSED 
53 OPEN 

OUTPUT 

OUTPUT 0 V 

3V 

— 1.5 V 

0 V 

tPZL -*I 	/4-  

4.5 V 

— 1.5 V 

VOL 

3V 

0 V INPUT 

3V S1 TO 1.5 V 
S2 CLOSED 

0 V S3 CLOSED 

1PHZ 

OUTPUT 1.3 V 
0.5 V 

VOL 

INPUT 

tPLZ 	1*-  

0.5 V 

OUTPUT 

3V 

1.5 V 

I 	 0 

tPZH -41 II- 

I 
VOH 

1.5 V 

VOH 

- 1.3 V 

S1 TO -1.5 V 
S2 CLOSED 
S3 CLOSED 

SN751177, SN751178 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

2 -632 

(a) RECEIVER TEST CIRCUIT 

(b) RECEIVER VOLTAGE WAVEFORMS 

FIGURE 8. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 

NOTES: A. The pulse generator has the following characteristics: PRR 5 1 MHz, 50% duty cycle, Z o  = 50 0, tr  5 6 ns, tf s 6 ns.. 
B. CL includes probe and jig capacitance. 

TEXAS AP 
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is 	 Meets IBM 360/370 Input/Output Interface 
Specification for 4.5 Mb/s Operation 

Single 5-V Supply 

Uncommitted Emitter-Follower Output 
Structure for Party-Line Operation 

• Driver Output Short-Circuit Protection 

• Driver Input/Receiver Output Compatible 
with TTL 

• Receiver Input Resistance ... 7.4 kg2 to 
20162, 

• Ratio Specification for Propagation Delay 
Time, Low-to-High/High-to-Low 

description 

The SN751730 triple line driver/receiver is 
specifically designed to meet the input/output 
interface specifications for IBM System 360/370. 
It is also compatible with standard TTL logic and 
supply voltage levels. 

The low-impedance emitter-follower driver 
outputs of the SN751730 will drive terminated 
lines such as coaxial cable or twisted pair. 
Having the outputs uncommitted allows wired-OR 
logic to be performed in party-line applications. 
Output short-circuit protection is provided by an 
internal clamping network that turns on when the 
output voltage drops below approximately 2.5 V. 

An open line will affect the receiver input as would 
a low-level input voltage. 

All the driver inputs and receiver outputs are in 
conventional TTL configuration and the gating 
can be used during power-up and power-down 
sequences to ensure that no noise is introduced 
to the line, by pulling either DE1 or DE2 to a low 
level. 

D OR N PACKAGE 

(TOP VIEW) 

DE1 

RI1 

RO1 

RI 2 

RO2 

R13 

RO3 

GND 

FUNCTION TABLE OF EACH DRIVER 

INPUTS OUTPUT 

DI DE1 	DE2 DO 

L X X 

J
 -
J
 -J

  
2
 

x L X 
X X L 
H H H 

FUNCTION TABLE OF EACH RECEIVER 

INPUT OUTPUT 
RI 
	

RO 

H 

H 
	

L 

OPEN 
	

H 

H = high level, L = low level, 

X = irrelevant 

logic symboist 

DE1 
DE2 

DI1 

DI2 

DI3 

DRIVER 

15 
001 

DO2 

DO3 

EN 

14 
Da 

12  13 

10  11 

SN751730 
TRIPLE LINE DRIVERS/RECEIVERS 

D3494, MAY 1990 

Vcc 

DO1 

DI1 

DO2 

D12 

DO3 

D13 

DE2 

RECEIVER 

RI1 

RI2 

R13 

fThese symbols are in accordance with ANSI/IEEE 
Std. 91-1984 and IEC Publication 617-12. 

r 	301 :Ant sicuments :.m.1.3.nlennatIon 
:' 	•on date. Pr..: als conform to 

s.• • • .. ,; 	terms of •• 	astruments 	 TEXAS 
s••••• •••••• ..rranty. Pmduction in....assing does not 

Include testing of all parameters. 	 INSTRUMENTS 
POST OFFICE BOX 855303 • DALLAS, TEXAS 75265 

Copyright 0 1990, Texas Instruments Incorporated 
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SN751730 
TRIPLE LINE DRIVERS/RECEIVERS 

logic diagrams (positive logic) 

DRIVER 

equivalent schematics of driver and receiver 

RECEIVER 

1111 2Ll>0-1 ROI 

R12 .±111111>0_1 RO2 

RI3 Jilropo—L RO3 

DE1 

DM 

012 

013 

DE2 

001 

DO2 

DO3 

DRIVER 

DI 
DE1 

DE2 

RECEIVER 

VCC 

TEXAS 
INS1 RI. fMENTS 
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SN751730 
TRIPLE LINE DRIVERS/RECEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1) 	  7 V 
Input voltage range,V1: Driver 	  -0.5 V to 7 V 

Receiver 	  -0.5 V to 7 V 
Output voltage range, Vo Driver 	  -0.5 V to 7 V 
Enable input voltage range 	  —0.5 V to 7 V 
Continuous total power dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range, TA 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 	  260°C 

NOTE 1: All voltage values are with respect to the network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE 	TA 5 25°C 	DERATING FACTOR 	TA = 70°C 
POWER RATING ABOVE TA = 25°C POWER RATING 

950 mW 	 7.6 mW/°C 
	

608 mW 

N 
	

1150 mW 
	

9 2 mW/°C 
	

736 mW 

recommended operating conditions 

MIN — NOM 	MAX — UNIT - 
Supply voltage, Vcc . __ 

High-level input voltage, VIH Driver, Enable 2 
V 

Receiver 1.55 

Low-level input voltage, VIL 
Driver, Enable 0.8 V 
Receiver 1.15 

Operating tree-air temperature, TA 0 	 70 °C 

k Toots 
INSTRUMENTS 
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SN751730 
TRIPLE LINE DRIVERS/RECEIVERS 

driver electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 	TYP 	MAX UNIT 

VIK 	Input clamp voltage VCC = 4.75 V, 	IIL = - 18 mA - 1.5 V 

VOH 	High-level output voltage 

VCC = 4.75 V, 	VIH = 2 V, 

10H = 59.3 mA, 	TA = 25'C 
3.11 

V 

VCC = 5 25 V, 	VIH = 2 V, 

= lOH 	78 . 1  mA 
4.10 

VCC = 4.75 V, 	VIH - 2 V, 

FIL --- 51.4 0 
3.05 

VCC = 5.25 V, 	VIH = 2 V, 

RL = 58.9 SI 
4,20 

VODH 	Differential high-level output voltage RL = 46 3 0 or 56.9 0 0.50 V 

VOL 	Low-level output voltage 

VCC = 5.25 V, 

VIL = 0.8 V, 

VIH = 4.5v 

IOL = - 0.24 mA 0.15 
V 

AL = 56 9 52 0.5 

IIH 	High-level input current 
DI 

VCC = 5.25 V, 	VIH = 2.7 V 
20 

PA DE 60 

IL 	Low-level input current 
DI 

VCC = 5,25 V. 	VIL = 0,4 V 
4  00 

_ p an PA DE 

IOH 	High-level output current 
VCC = 4.75 V, 

VON = 5  V 

VIL = 0 luo 
PA VIH = 4.5 V 100 

los 	Short-circuit output current VCC - 5.25 V, VIH = 4 5 V - 30 mA 

ICCH 
Supply current (total package) 

Vcc = 

No load 

5.25 V, 

VI(D) 	= 	4 5 V, 

Vo) = 0 i l 
47 

mA 

ICCL 
\ND) = 0, 

VI(R) = 4.5 V 
 80 

driver switching characteristics, VCC = 5 V ± 5%, TA = 25°C 

PARAMI I ER TEST CONDITIONS MIN TYP MAX UNIT 

tPLH Propagation delay 	low to high level output 

RL = 47.5 0, 	See Figure 1 

6.5 12 1" ns 
tpHL Propagation delay lime, high to low level output 6.5 12 t. ns 
Atm Differential propagation delay timet 10 ns 

t r  Output rise time VCC = 5 V, 	Vo = 0.15 to 3.05 V, 

RL - 47.5 0, 	CL = 10 2 pF, 

See Figure 1 

5 10 ns 

tt Output fall time 5 13 ns 

SR Slew rate 
Vo = 1 to 3 V average, RL = 47.5 

CL = 10.2 pF, 	See Figure 1 

0, 
0.65 V/ns 

tAtPD = I 1PLH -1PHLI 

TEXAS 
INSTRUMENTS 
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SN751730 
TRIPLE LINE DRIVERS/RECEIVERS 

receiver electrical characteristics over recommended ranges of supply voltage and operating 
free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 	TYP 	MAX I 	•..1 

VOH 	High-level output voltage 
VCC = 4.75 V, 	V1 = 1.15 V, 

10H = —400  NA 
2.7 V 

VOL 	Low-level output voltage 
VCC = 4.75 V, 

V11-I 	= 	1.55 V 

la_ = 8 mA 0.5 
V 

la_ = 4 mA 0.4 

r 1 	Input resistance VCC = O. 	Vi = 0.15 to 3.9 V 7.4 	 20 kit 

IIH 	High-level input current VCC = 4.75 V, 	VIN = 3.11 V 0.42 mA 

IlL 	Low-level input current VCC = 5.25 V, 	VIL = 0.15 V — 0.24 	 0.04 mA 

los 	Short-circuit output current, See Note 2 VCC = 5.25 V, 	Vit.  = 0 — 20 	 — 100 mA 

ICCH 
Supply current (total package) 

VCC = 5.25 V , 

No load 

VI(D) = 4.5 V. 

VI(R) = 0 
47 

 
mA 

ICCL 
Vim) = 0, 

VI(R) = 4.5 V 
80  

NOTE 2: Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

receiver switching characteristics, VCC = 5 V ± 5%, TA = 25°C 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpLH Propagation delay time, low to high level output R. 	
= 

2 kn.  

See Figure 2 

C I_ = 15 pF 
7.5 12 19.5 ns 

tPHL Propagation delay time, high to low level output 7.5 12 19.5 ns 

AtpD Differential propagation delay timer 10 ns 

teapp = ItpLE4 — tpHLI 

TEXAS 
INS I RUMENTS 
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SN751730 
TRIPLE LINE DRIVERS/RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

VCC = 5  V 

(a) TEST CIRCUIT  

Input 	/1.3 V 	 \\1.3 V 

tw  

	

tPLHI4—Ild 	 14-1.1 tPHL 

13.05 V — VON 
Output 	1.4 V 	I 1 	1.4 V 

14-01  

0.15 V 
VOL 

	

tr 	 If 

(b) VOLTAGE WAVEFORMS 

3V 

0 V 

I 	I 

NOTE A: The pulse generator has the following characteristics: z o  = 50 0, tw  5 500 ns, PRR 5 1 MHz, lf < 6 ns, tr  5 15 ns 

Figure 1. Driver Switching Times 

VCC = 5V 

RL e 2 k(l2 

Output 
3V 

Input 	7.4 V 	 \1.4 V 

1N3064X2 	 —01 tw    0 V 

	

tPHL 14-01 	I4-01 tPLH .ON CL = 
v 

	

15 pF 	 I 	I 

	

(See Note B) 	 Output 	 1.3 V 	 1.3 V 

VOL 

(a) TEST CIRCUIT (b) VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: z 0  = 50 (2, tw  5 500 ns, PRR 5 1 MHz, l f  s 10.ns, t r  5 10 ns. 
B. CL includes probe and jig capacitance. 

Figure 2. Receiver Switching Times 

TEX.A 
INSTRUME

S  4 
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1.--1 LI LI LI 

3 2 1 20 19 

4 

5 

6 

7 

8 
9 10 11 12 13 

1-71-1 	11 

18 B1 
17 82 

16 BUS GND 

15 B3 

14 94 

D2 

R2 

LOGIC GND 

D3 

R3 

cl• 	11.1  ILLI 

C) CC I—  CC Z 

to 

co 
co 

SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 

D3077, JANUARY 1988—REVISED SEPTEMBER 1989 

• High-Speed Quad Transceiver 

	

	 N PACKAGE 

(TOP VIEW) 
• Fully Compatible with IEEE 

Std 896.1-1987 Futurebus Requirements 	 VCC 
01 

• Drives Load Impedances as Low as 10 0 	 R1 

• High-Speed Advanced Low-Power Schottky 	 D2 

Circuits 	 R2 

LOGIC GND 
• Low Power Dissipation . . . 81 mW Max per 

D3 
Channel 	 R3 

• High-Impedance P-N-P Inputs 	 D4 

R4 
• BTL"" Logic Level 1-V Bus Swing Reduces 

Power Consumption 

    

BG GND 

BUS GND 

B1 

B2 

BUS GND 

83 

B4 

BUS GND 

RE 

TE 

    

FN CHIP CARRIER PACKAGE 
• Low Bus-Port Capacitance 	 (TOP VIEW) 

• Power-Up/Power-Down Protection 	
0 0 z 

(Glitch-Free) 	 z 0 
u 0  0 

• Open-Collector Driver Outputs Allows 	 or 
— 0 (..7 7 
O>C0 CO 

Wired-OR Connections 

• Multiple Bus Channel Ground Returns to 
Reduce Channel Noise Interference 

• Designed to Be a Faster, Lower Power 
Functional Equivalent of National DS3893 

description 

The SN75ALS053 is a four-channel, monolithic, 
high-speed, advanced low-power Schottky 

device designed for two-way data 
communication in a densely populated 

backplane. The SN75ALS053 has independent 
driver input (Dn) and receiver output (Rn) pins 

and separate driver and receiver disables. This 
transceiver is designed for use in high-speed bus systems and is similar to the SN75ALS057 transceiver 
except that the trapezoidal feature has been eliminated to speed up the propagation delays. 

These transceivers feature open-collector driver outputs, each with a series Schottky diode to reduce 

capacitive loading to the bus. By using a 2-V pullup on the bus, the output signal swing will be approximately 
1 V, which reduces the power necessary to drive the bus load capacitance. The driver outputs are capable 

of driving an equivalent dc load of as low as 10 O. 

The receivers have a precision threshold set by an internal bandgap reference to give accurate input 

thresholds over VCC and temperature variations. 

These transceivers are compatible with Backplane Transceiver Logic (BTU') technology at significantly 

reduced power dissipation per channel. 

The SN75ALS053 is characterized for operation from 0 °C to 70 °C. 

BTL is a trademark of National Semiconductor Corporation. 

PfiAntILI1011 Int la .:Incuments contain information 
P. DI ::..I.c•non date. Products conform to 

sp..... I ID a per th.... 	of Texas Instruments 
star , . I *snooty. 	: tr in processing does rat 
nac,..sa:.:r include tem. I: •  if all parameters. 
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logic diagram (positive logic) 

1181 
B1 

NEC 

2 IDENTICAL CHANNELS NOT SHOWN 

84 

H = high level, L = low level, R = receive, T = transmit, 

D = disable 
Direction of data transmission is from Dn to Bn, direction of data 

reception is from Bn to Rn. 

logic symbol t 

D1
(2)  

R1
131  

D2 
R2 151 

SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 

FUNCTION TABLE 

TRANSMIT/RECEIVE 

CONTROLS CHANNELS 

TE RE D —.13 B —. R 

L L D R 

L H D D 

H L T R 

H H T D 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
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DRIVER OUTPUT RECEIVER INPUT RE INPUT 

ESD 

PRO - 

TECT 

SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 

schematics of inputs and outputs 

RECEIVER OUTPUT 
- 7- 

DRIVER INPUT 

TO 3 OTHER 
GATES 

• 
TE 
PIN 

Vec 

25 0 

Rn 
PIN 

Dn 
PINT 

j 20 kft 

—L I 
O 

FEL1 
I PRO- 

I LTECTi 

ESD 
PRO- 
TECT 

ESD 
PRO- 
TECT 

GND 

---• 	• 
All resistor values shown are nominal 

	 —J 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  6 V 

Control input voltage 	  5.5 V 

Driver input voltage 	  5.5 V 

Driver output voltage 	  2.5 V 

Receiver input voltage 	  2.5 V 

Receiver output voltage 	  5.5 V 

Continuous total power dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Case temperature for 10 seconds: FN package 	  260 °C 

Lead temperature 1,6 mm 11/16 in) from case for 10 seconds: N package 	  260 °C 

NOTE 1: Voltage values are with respect to network ground terminal. 

TEXAS 
INSTRUMENTS 
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SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 

DISSIPATION RATING TABLE 

PACKAGE 
TA s 25°C DERATING FACTOR TA 	70°C 

POWER RATING ABOVE TA - 25°C POWER'RATING 

FN 1400 mW 11.2 mW/°C 896 mW 

N 1150 mW 9.2 mW/ ° C 736 mW 

recommended operating conditions 

MIN NOM MAX UNIT 
Supply voltage, VCC 4.75 5 5.25 V 

High-level driver and control input voltage, VIH 2 V 
Low-level driver and control input voltage, VII_ 0.8 V 
Bus termination voltage 1.9 2.1 V 
Operating free-air temperature, TA 0 70 °C 

electrical characteristics over recommended ranges of operating free-air temperature and supply voltage 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

VIK Input clamp voltage at Dn, DE, or RE li -.= — 18 mA —1.5 V 
VT Receiver input threshold at Bn 1.674 V 

VOH .High-level output voltage at Rn 
Bn at 1.2 V, 	RE at 0.8 V, 

IOH = —1 mA 
2.5 V 

VOL Low-level output voltage 

Rn 
Bn at 2 V, 	RE at 0.8 V, 

IOL = 20 mA 
0.5 

V 
Bn 

Dn at 2.4 V, 	TE at 2.4 V, 

VL = 2 V, 	RL = 10 0, 

See Figure 1 

0.75 1.2 

Iiii High-level input current 

Dn, TE or RE V1 = VCC 40 

AA 
Bn 

Vi = 2 V. 	VCC = 0 or 5.25 V, 

Dn at 0.8 V, 	TE at 0.8 V, 
100 

ilL Low-level input current at Dn, TE or RE Vi = 0.4 V —400 IA 

IOS Short-circuit output current at Rn 
Rn at 0 V, 	Bn at 1.2 V, 

RE at 0.8 V 
—70 —200 mA 

ICC Supply current 65 mA 

CO(B) Driver output capacitance VCC = 5  V ,  TA = 25°C 6.5 pF 

TEXAS 
INSTRUMENTS 
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SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 

switching characteristics over recommended ranges of operating free-air temperature and VCC (unless 
otherwise noted) 

driver 

PARAMETER 
FROM 

(INPUT ) 

TO 

(OUTPUT) 
TEST CONDITIONS MIN MAX UNIT 

tPLH 
Propagation delay time, 

low-to-high-level output 
Dn Bn 

TE at 3 V, 

See Figure 2 

VL = 2 V, 
2 

ns 

tPHL 
Propagation delay time 

high-to-low-level output 
2 

tPLH 
Propagation delay time, 

low-to-high-level output 
Dn Bn 

Dn at 3 V. 

See Figure 2 

VL = 2 V, 
2 

ns 

tPHL 
Propagation delay time, 

. high-to-low-level output 
2 

tTLH 
Transition time, 

low-to-high-level output 
Dn Bn 

TE at 3 V, 

See Figure 2 

VL = 2 V. 
0.5 

ns 

tTHL 
Transition time, 

high-to-low-level output 
0.5 5 

Skew between driver 

channels t 
Dn Bn TE at 3 V, VL = 2 V 1 ns 

receiver 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS MIN 	 MAX UNIT 

Propagation delay time, 
tPLH 	low-to-high-level output 

Bn Rn 

2 	 8 

ns 
Propagation delay time, 

tPHL 
high-to-low-level output 

0.3 V, See Figure 3 RE at 0.3 V, TE at 

2 	 8 

Output disable time 
tpLZ from low level 

RE Rn 

Bn at 2 V, TE at 0.3 V, VL = 5 V, 

CL = 5 pF, RL1 = 500 0, 

See Figure 4 

6 ns 

Output enable time 
tPZL 	to low level 

RE Rn 

Bn at 2 V, TE at 0.3 V, VL = 5 V, 

CL = 5 pF, RLi = 500 0, 

See Figure 4 

12 ns 

Output disable time 
tPHZ 	from high level 

RE Rn 

Bn at 1 V, TE at 0.3 V, VL = 0, 

CL = 5 pF, RLi = 500 0, 

See Figure 4 

6 ns 

Output enable time 
tPZH 	to high level 

RE Rn 

Bn at 1 V, TE at 0.3 V, VL = 0, 

CL = 5 pF, RLi = 500 0, 

See Figure 4 

12 ns 

Skew between receiver 

channels t 
Bn Rn RE at 0.3 V, TE at 0.3 V 1 ns 

tSkew is the difference between the propagation delay time ( pLH or  tPHL)  of one receiver channel and that same propagation delay time 

of any other receiver channel. It applies for both tpLH and pm. 
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SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

VL 

1_41 

Vo 
(Bn) 

FIGURE 1. DRIVER LOW-LEVEL-OUTPUT-VOLTAGE TEST CIRCUIT 

100  

Vo 

T. 30 pF (INCLUDES JIG CAPACITANCE) 

TEST CIRCUIT 

3 V 

VI(Dn,TE) 	 1.5 V 	 1.5 V 

0 V 

tPHL—iri 

VI105, TE) 

  

VON 
Vomn ) 

VOL 

1.
1
5
0
5V

:4 90% 

%  I 
-14 kl-tTLH 

90% 	1.55 V 
10% 

tTHL 41 14- 

VOLTAGE WAVEFORMS 

NOTE: t r  = 	5 ns from 10% to 90% 

FIGURE 2. DRIVER PROPAGATION DELAY TIMES 

TEXAS 
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VI(Bn) 
0— Vo 

(Rn) 

VIIREll  

SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

T. 50 pF (INCLUDES JIG CAPACITANCE) 

TEST CIRCUIT 

1.55 V 	 1.55 Vr----  

I- 	 I 

tPLH —01 r4-- 	 -.4 r4-tPHL 

—F 
1.5 V 	 1.5 V \ 

2V 

VIIBn) 
1V 

VOH 

VOIRn) 

VOL 

VOLTAGE WAVEFORMS 

NOTE: tr  = tf 5. 10 ns from 10% to 90% 

FIGURE 3. RECEIVER PROPAGATION DELAY TIMES 

VL 

RL1 

• Vo 
(Rn) 

CL (INCLUDES JIG CAPACITANCE) 

TEST CIRCUIT 

	

3V 	  

	

VI(F) 	 1.5 V/ 	 \1.5 V 

	

0 V 	  I 	 I 
tPHZ-10( 14-- 	

;0.5 V — 01 14-4,21-1 
	 t4- 	

jt 	  

-f 	1 	1.5 V 

— PI 14-1PZL tPLZ --•1 )4— 
k 	i-0.5 V 

1.5 V 

VO (Rn) 

VOLTAGE WAVEVORMS 

NOTE t r  = ti s 5 ns from 10% to 90% 

FIGURE 4. PROPAGATION DELAY FROM RE TO Rn 

INSTRUMENTS 
TEXAS 

VO(Rn) 
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SN75ALS056, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

D3025, AUGUST 1987—REVISED JUNE 1990 

• SN75ALS056 Is an Octal Transceiver 

• SN75ALS057 Is a Quad Transceiver 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Power Dissipation . . . 
52.5 mW/Channel Max 

• High-Impedance P-N-P Inputs 

• Logic Level 1-V Bus Swing Reduces Power 
Consumption 

• Trapezoidal Bus Output Waveform Reduces 
Noise Coupling to Adjacent Lines 

• Power-Up/Down Protection (Glitch Free) 

SN75ALS056 

DW OR N PACKAGE 

(TOP VIEW) 

Al 

A2 

A3  13 1a1 

81 

B2 

B3 

A4 14 171 B4 

VCC GND 

A5 B5 

A6 B6 

A7  18 131 B7 

AS  19 121 88 

CS 11171 

• Open-Collector Driver Outputs Allow 
Wired-OR Connections 

• Designed to Be a Faster, Lower Power 
Functional Equivalent of National DS3896, 

D 	 B1 DS3897 
R1 	 E1 

B2 description 
D21 3 	13 

 
R2 	 E2 

The SN75ALS056 is an 8-channel, monolithic, 	 VCC 	 GND 
high-speed, advanced low-power Schottky 	 D3 	 B3 
device designed for 2-way data communication 	 R3 	 E3 
in a densely populated backplane. The 	 D4Is 	13 1 B4 
SN75ALS057 is a 4-channel version with 	 R4 19 	121 E4 
independent driver input (Dn) and receiver output 	 IT 	 RE 
(Rn) pins and a separate driver disable for each 
driver (En). 

These transceivers feature open-collector driver outputs with a series Schottky diode to reduce capacitive 
loading to the bus. By using a 2-V pull-4 termination on the bus, the output signal swing will be 

approximately 1 V, which reduces the power necessary to drive the bus load capacitance. The driver outputs 

generate trapezoidal waveforms that reduce crosstalk between channels. The drivers are capable of driving 
an equivalent dc load as low as 18.5 0. 

The receivers have internal low-pass filters to further improve noise immunity. 

The SN75ALS056 and SN75ALS057 are characterized for operation from 0°C to 70°C. 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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logic diagrams (positive logic) 

SN75ALS056 

logic symbols t 

SN75ALS056 

B1 

82 

83 

B4 

B5 

6 

B7 

138 

B1 

B8 

SN75ALS057 SN75ALS057 

1131 
B4 

2 IDENTICAL CHANNELS NOT SHOWN 

181 
D4 

1121 
E4 

R4 191 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

B1 

6 IDENTICAL CHANNELS NOT SHOWN 

TE (10)  

RE (11) 

D1 

El 

R1 

D2 

E2 

R2 

D3 

E3 

R3 

D4 

E4 

R4 

_ 	1 
T/R 	 3EN1 [A-8I 

	 3EN2 IB-Al 

ES (10) 	 G3 

SN75ALS056, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

TEXAS 
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SN75ALS056 

FUNCTION TABLE 

TRANSMIT/RECEIVE 

CONTROLS CHANNELS 

CS T/ii A -•-• B 

L H T (A —.13) 

L L R (El --. Al 

H X D 

DRIVER INPUT RECEIVER OUTPUT 

SN75ALS057 
ONLY 

	 En 

PIN 

ESD 
PRO- 
TECT 

CONTROL INPUTS RECEIVER INPUT DRIVER OUTPUT 

I 	I  
20 k!I 

I An 
 PIN I 
OR 

IRn•Dn i 
 PINS I 

I I  
I I r l i \ 

ESD 
PRO- 
TECT 	I 	j TPERCOTtl 

L _ _ _ _ _ _ J 
All resistor values shown are nominal. 

vcc 

17.5 kti 
2.5 kt1 

TE /R E 

INPUT 

ESD 
PRO 
TECT 

GND 

Vcc 

GND 

Vcc 
48 fI 

GND 

SN75ALS056, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

SN75ALS057 

FUNCTION TABLE 

TRANSMIT/RECEIVE 

CONTROLS CHANNELS 

TE 	RE En D —,- B 	B —. R 

J
 -
.1

 I
 2

,
 2

 

_
S

 -
-
i —

I —
I 2

 
2
 

c
C

 C
C

 0
 0

 C
C

  
0

 

0
 I—

 0
  

I—
 0

 0
 

H = high level, L = low level, R = receive, T = transmit, D = disable, X = irrelevant 

Direction of data transmission is from An to Bn for the SN75ALS056 and from Dn to Bn for the 
SN75ALS057. Direction of data reception is from Bn to An for the SN75ALS056 and from Bn to Rn for 

the SN75ALS057. Data transfer is inverting in both directions. 

schematics of inputs and outputs 

t Additional ESD protection is on the SN75ALS057 only, which has separate receiver output and driver input pins. 

Tr xAs 
iNS1 RUM ENTS 
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PACKAGE TA < 25°C DERATING FACTOR TA — 70°C 

POWER RATING ABOVE TA 25 ° C POWER RATING 

DW 	1025 mW 	8.2 mW/ °C 	656 mW 

N 	1150 mW 	9.2 mW/°C 	736 mW 

SN75ALS056, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  6 V 
Control input voltage 	  5.5 V 
Driver input voltage 	  5.5 V 
Driver output voltage 	  2.5 V 
Receiver input voltage 	  2.5 V 
Receiver output voltage 	  5.5 V 
Continuous total power dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 	  260 °C 

NOTE 11 Voltage values are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level driver and control input voltage, VII./ 2 V 

Low-level driver and control input voltage, VIL 0.8 V 

Bus termination voltage 1.9 2.1 V 

Operating free-air temperature, TA 0 70 °C 

TEXAS 
INSTRUMENTS 
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SN75ALS056, SN75ALS057 
TRAPEZOIDAL•WAVEFORM INTERFACE BUS TRANSCEIVERS 

SN75ALS056 electrical characteristics over recommended ranges of operating free-air temperature 
and supply voltage (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX um... _ 

VIK Input clamp voltage at An, Till, or CS II = -18 mA -1.5 v 

VT Receiver input threshold at Bn 1.426 1.674 mV 

VOH High-level output voltage at An 
8n at 1.2 V, 

Tirfl at 0.8 V, 

rg at 0.8 V, 

10H = -400 pA 
2.4 V 

VOL Low-level output voltage 

An 
Bn at 2 V, 

T/Ti at 0.8 V, 

rg at 0.8 V, 

loL = 16 mA 
0.5 

V 

Bn 

An at 2 V, 

Tiri at 2 V, 

RL = 18.5 0, 

CS at 0.8 V, 

VL = 2 V, 

See Figure 1 

0.75 1.2 

III-I High-level input current 

An, T/R, or CS Vi = VCC 40 

AA 
Bn  

Vi = 2 V, 

An at 0.8 V, 

VCC = 0 or 5.25 V, 

T/Ft at 0.8 V 100 

IIL Low-level input current at An, T/R, or CS Vi = 0.4 V -400 AA 

IOS Short-circuit output current at An 
An at 0 V, 

CS at 0.8 V, 

Bn at 1.2 V, 

T/ITt at 0.8 V 
-40 -120 mA 

ICC Supply current 75 mA 

C 0 151 Driver output capacitance 4.5 pF 

SN75ALS057 electrical characteristics over recommended ranges of operating free-air temperature 
and supply voltage (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage at Dn, En, TE, or RE II = -18 mA -1.5 V 

VT Receiver input threshold at Bn 1426 1674 mV 

VON High-level output voltage at Rn 
Bn at 1.2 00 

- 4 	AA 	

at 0.8 V, V, 

1 0H =  
2.4 V 

VOL Low-level output voltage 

Rn 
Bn at 2 V, 	RE at 0.8 V, 

IOL = 16 mA 
0.5 

V Bn 

Dn at 2 V, 	En at 2 V, 

TE at 0.8 V, 	VL = 2 V, 

RL = 18.5 0, 	See Figure 1 	, 

0.75 t.2 

IN High-level input current 

Dn, En, TE, or RE V1 = VCC 40 

yA 
Bn 

Vi = 2 V. 	VCC = 0 or 5.25 V, 

Dn at 0.8 V, 	En at 0.8 V, 

TE at 0.8 V  

100 

IIL Low-level input current at Dn, En, TE, or RE V1 = 0.4 V -400 p.A 

IOS Short-circuit output current at Rn 
Rn at 0, 	Bn at 1.2 V, 

Fit at 0.8 V 
-40 -120 mA 

Icc Supply current 40 mA 

C o (g) Driver output capacitance 4.5 pF 

tAll typical values are at VCC = 5 V, TA = 25°C. 

TEXAS 
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SN75ALS056 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVER 

switching characteristics over recommended ranges of operating free-air temperature and VCC (unless 
otherwise noted) 

driver 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS MIN 	TYPt 	MAX UNIT 

Propagation delay time, 
tPLH 

low-to-high-level output 
An Bn 

Z.S at 0.8 V, 	Tirl at 2 V, 

VL = 2 V, 	See Figure 2 

19 

ns 
Propagation delay time, 

tPHL 
high-to-low-level output 

18 

Propagation delay time, 
tPLH 

low-to-high-level output 
CS Bn 

An and T/R at 2 V, VL = 2 V, 

See Figure 2 

24 

ns 
Propagation delay time, 

tPHL 
high-to-low-level output 

20 

Propagation delay time, 
tPLH 	low-to-high-level output 

T/17 Bn 
VI(An, Bn) = 5 V, 	CS at 0.8 V. 

RL2 not connected, CL = 30 pF, 

RL1 = 18 0, 	See Figure 3 

25 

ns 
Propagation delay time, 

tPHL high-to-low-level output 
35 

Transition time, 
tTLH 	low-to-high-level output 

An Bn 
n at 0.8 V. 	T/171 at 2 V. 

VL = 2 V, 	See Figure 2 

1 	3 	11 

ns 
Transition time, 

tTHL 	high-to-low-level output 
1 	3 	6 

t All typical values are at VCC = 5 V. TA = 25°C. 
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SN75ALS056 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVER 

switching characteristics over recommended ranges of operating free-air temperature and VCC (unless 
otherwise noted) 
receiver 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS MIN 	MAX UNIT 

Propagation delay time, 
tPLH 	low-to-high-level output 

Bn An CS at 0.8 V, T/R at 0.8 V, See Figure 4 

18 

ns 
Propagation delay time 

tPHL 	high-to-low-level output 
18 

Output disable time 
tPLZ from low level 

CS An 

Bn at 2 V, 	T/R at 0.8 V, 	CL = 5 pF, 

VL = 5 V, 	RL1 	= 390 SI, 18L2 not connected, 

See Figure 5 

18 ns 

Output enable time 
tPZL 

to low level 
CS An 

Bn at 2 V, 	T/Rat 0.8 V, 	CL = 30 pF, 

VL = 5 V, 	RL1 = 390 ft, RL2 = 1.6 kf2, 

See Figure 5 

15 ns 

Output disable time 
tPHZ from high level 

CS An 

Bn at 0.8 V, T/R at 0.8 V, CL = 5 pF, 

VL = 0, RL1 = 390 0, RL2 not connected, 

See Figure 5 

8 ns 

Output enable time 
tPZH 	to high level 

CS An 

Bn at 0.8 V, T/R at 0.8 V, CL = 30 pF, 

VL = 0, RL1 not connected, 	RL2 = 1.6 kft, 

See Figure 5 

17 ns 

Output disable time 
tPLZ 	from low level 

T/R An 

CS at 0.8 V, VIlAn,8n) = 2 V, VL = 5 V, 

RL1 = 390 ft, RL2 not connected, 

CL = 5 pF, See Figure 3 

20 ns 

Output enable time 
tPZL 	to low level 

T/R An 

CS at 0.8 V, VI(An,BnI = 2 V, VL = 5 V, 

RL1 = 390 0, RL2 = 1.6 kfl, 

CL = 30 pF, See Figure 3 

40 ns 

Output disable time 
tPHZ 	from high level 

T/R An 

CS at 0.8 V, VI(A n ,B,) = 0, VL = 0, 

RL1 = 390 0, RL2 not connected, 

CL = 5 pF, See Figure 3 

17 ns 

Output enable time 
tPZH 

to high level 
T/R An 

CS at 0.8 V, VI(An,Bri) = 0, VL = 0, 

RL1 not connected, 	RL2 	= 	1.6 kR, 

CL = 30 pF, See Figure 3 

15 ns 

Receiver noise rejection 

tw(NR) pulse duration 
Bn An or Rn 

CS at 0.8 V, T/17 at 0.8 V, 

See Figure 6 
3 ns 
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SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVER 

switching characteristics over recommended ranges of operating free-air temperature and VCC (unless 
otherwise noted) 

driver 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS MIN TYPt MAX UNIT 

Propagation delay time, 
tPLH 

low-to-high-level output 
Dn or En 8n 

TE at 0.8 V, 

VL = 2 V, 

RE at 2 V, 

See Figure 2 

19 

Propagation delay time, 
tPHL 	high-to-low-level output 

ns 
 

18 

Propagation delay time, 
tPLH 	low-to-high-level output 

rE-   Bn 
Dn, En, RE at 2 V. 

RL1 = 18 0, 

VL = 2 V. 

See Figure 2 

 24 

Propagation delay time, 
tPHL 

high-to-low-level output 
, 

ns 
 

20 

Transition time, 
tTLH 	low-to-high-level output 

Dn or En Bn 
RE at 2 V, 

IT at 0.8 V, 

VL = 2 V. 

See Figure 2 

1 3 11 

ns 
Transition time, 

tTHL high-to-low-level output 
1 3 6 

receiver 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS MIN 	MAX UNIT 

Propagation delay time, 
tPLH 	low-to-high-level output 

Bn Rn RE at 0.8 V, TT at 2 V, 	See Figure 4 

18 

ns 
Propagation delay time, 

tPHL 	high-to-low-level output 
18 

Output disable time 
tpLz 	

from low level 
it Rn 

Bn at 2 V, 	TE at 2 V, 	VL = 5 V, 

CL = 5 pF, 	Ru = 390 0, 

RL2 not connected, 	 See Figure 5 

18 ns 

Output enable time 
tPZL 	to low level 

NE Rn 

Bn at 2 V, 	TE at 2 V, 	VL = 5 V, 

CL =- 30 pF, Ru = 390 0, 	RL2 1.5 la 

See Figure 5 

15 ns 

Output disable time 
tPHZ 	

from high level 
TT Rn 

Bn at 0.8 V, TT at 2 V, 	VL = 0, 

CL = 5 pF, 	RL1 = 390 0, 

RL2 not connected, 	 See Figure 5 

17 ns 

Output enable time 
tPZH 

to high level 
RE 

.., 

Rn 

Bn at 0.8 V, T at 2 V, 	VL = 0, 

CL = 30 pF, Ru not connected, 

RL2 = 1.6 kfl, 	 See Figure 5 

17 ns 

Receiver noise rejection 
tw(NR) pulse duration 

Bn Cn 
Tat 2.0 V, 	at 0.8 V, 

See Figure 6 
3 ns 

driver plus receiver 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS MIN 	MAX UNIT 

Propagation delay time, 
tPLH 	low-to-high-level output 

Dn Rn ill at 0.8 V. 'IT at 0.8 V, See Figure 7 

40 
 

40 

ns 
Propagation delay time, 

tPHL 	high-to-low-level output 

t All typical values are at VCC = 5 V, TA = 25°C. 
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FIGURE 1. DRIVER LOW-LEVEL-OUTPUT-VOLTAGE TEST CIRCUIT 

VL 

18 

Vo 
SN75ALS056 

OR 
SN75ALS057 

VI(CS,TE,An,Dn,En) 
(Bn) 

30 pF (INCLUDES JIG CAPACITANCE) 

TEST CIRCUIT 

SN75ALS056, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

 

VL 

RL 

IBn) 

SN75ALS056 
OR 

SN75ALS057 

3V 

(CS,TE) 
___111

1.5 V 
0 V 	 I 

tPLH—► 1 14— 

3 V 	
I
( 

(An,Dn,En) 	 1.5 V 	I 
0 V 

	

I 	1  
"1-  1 

tPLH —01 

VO(Bn) 	 1 55 V 
1 

VOL 
	 10% 
 

1.5 V 

1 PHL-11.1 

1.5 V 

I 	1  
tPHL ► 11- 

90% 	
1.55 V 
10% 

triAL 41 44- 

14— 

VOH 	 4 
90% 

I41- 11- LH 

VOLTAGE WAVEFORMS 

NOTE: t r  = tf 7_'• 5 ns from 10% to 90% 

FIGURE 2. DRIVER PROPAGATION DELAY TIMES 
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Vo 

CL (INCLUDES JIG CAPACITANCE) 

NOTE: t r  = 	5 ns from 10% to 90% 

FIGURE 3. PROPAGATION DELAY FROM 	TO An OR Bn 

5 V 

390 51 

VI(Bn) 

IN 30 pF (INCLUDES JIG CAPACITANCE) 

1.55 

14— 	
—01 rill—IPHL 

1.5 V 	 1.5 V\ 

2V 

VI(Bn) 	 1.55 V 

1 V 

,PLH —01 

VOH 

VO(An,Rn) 

VOL 

SN75ALS056, SN75ALS057 
TRAPEZOIDAL•WAVEFORM INTERFACE BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

VL 

TEST CIRCUIT 

VIIT/11) 3 V 	  

	

1.5 Vit 	 \1.5 V 

0 V 	  I 	 I 	  

tPHL—►1 IF 	 ,PLH --101 ti—  

I 
VO(Ein) 

	

I 	1.55 V   

tpLz 	 tp2L -4 14— 

)11777./ 

 VO(An) 	 1 	 —1—\\1.5 V 

VO(An) 

VOLTAGE WAVEFORMS 

TEST CIRCUIT 

1 0.5 V 

tpFiz 	14— 	 IPZH —11.1 

50.5 V 

_211 1.5 V 

VOLTAGE WAVEFORMS 

NOTE: t r  = tf 5 10 ns from 10% to 90% 

FIGURE 4. RECEIVER PROPAGATION DELAY TIMES 
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SN75ALS056 
OR 

SN75ALS057 (An,Rn) 

1.6 kti 

1
,30 pF (INCLUDES JIG CAPACITANCE) 

VI(Bn) 

390 0 

• 	Vo 

1.85 V 

VI 	 1.55 Vill 

1.1 V 	 l 	\-- 

I 	 I 
BUS LOGIC 	 HI 	101 tw(NRI 
LOW LEVEL 

 

BUS LOGIC 
HIGH LEVEL 

2 V 

 

1.55 V 

1.25 V 

	 tw(NR) 

SN75ALS056, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

   

VL 

RL1 

(An,Rn) • 
	• 	Vo 

SN75ALS056 
VIICS,RE) 	OR 

SN75ALS057 

 

 

T
CL (INCLUDES JIG CAPACITANCE) 

TEST CIRCUIT 

   

3V 	  
VIICS, RE) 	 1.5 V/ 	 \1.5 V 

0 V 	  I 	 1 
fPHZ 	►1 14— 	V)  —1101 14—APZH .5 V 

	 ‘+- 

-f 	1 _jt 1.5 V 

i 	 I 
f PLZ —41 14— 	 —11 14—fPZL 

	 111 

 
— r-0.5V V 	 4 

: 	
1.5 V 

 

-1- 

VOLTAGE WAVEFORMS 

NOTE: = tf s 5 ns from 10% to 90% 

FIGURE 5. PROPAGATION DELAY FROM CS TO An OR RE TO Rn 

5 V 

VO(An,Rn) 

TEST CIRCUIT 

tw  is increased until the output voltage fall just reaches 2 V. 	tw  is increased until the output voltage rise just reaches 0.8 V. 

VOLTAGE WAVEFORMS 

NOTE: t, = tf s 2 ns from 10% to 90% 

FIGURE 6. RECEIVER NOISE IMMUNITY 
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\JUL:7n} 5 V 

30 pF (INCLUDES JIG CAPACITANCE) 

SN75ALS056, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

1.5 Vi 	 c .5 V 
0v 	  ! 	 I 	  

14—► — tPLH 	 ♦—► —tPHL 

I  	1 

1.5 Vill 	 \1.5 V 

VOLTAGE WAVEFORMS 

NOTE: 1  = tf .5_ 5 ns from 10% to 90% 

FIGURE 7. DRIVER PLUS RECEIVER DELAY TIMES 

3V 

VIIDnI 

VOIRn) 
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SN75ALS085 
LAN ACCESS UNIT INTERFACE DUAL DRIVERIRECEIVER 

D3279, APRIL 1989 

• Compatible with IOS 8802.3:1989 and 
ANSI/IEEE Std 802.3-1988 

• Interdevice Loop-Back Paths for System TXI1 

DUAL-IN-LINE 
NT 

(TOP VIEW) 

PACKAGE 

■  TX01 ■  1  V24 

Testing TXEN1 ■  2 23 ■ TX01 

• Squelch Function Implemented on the 
LOOP1 ■  VCC  

■  3 22 

GND ■  4 21 
Receiver Inputs 

RXEN1 ■  5 20 

X:1 ■  RR1  
■  RXI1 

 

• Drivers Will Drive a Balanced 78-0 Load RX01 ■  6 19 ■  GND 

S - Transformer Coupling Not Required in RX02 ■  7 18 ■  GND 

System 
RXEN2 ■  8 17 ■  RXI2 

GND ■  9 16 ■  RXI2 
• Power-Up/Power-Down Protection (Glitch - LOOP2 ■  10 15 ■  VCC 

Free) TXEN2 ■  11 14 ■  TX02 

• Isolated Ground Pins for Reduced Noise 
TXI2 ■  12 13 ■  TX02  

Coupling 

• Fault-Condition Protection Built into the 
Device 

• Driver Inputs Are Level-Shifted ECL 

Compatible 

description 

The SN75ALS085 is a monolithic, high-speed, advanced low-power Schottky, dual-channel driver/receiver 
device designed for use in the AUI of ANSI/IEEE Std 802.3-1988. The two drivers on the device will drive 
a 78-0 balanced, terminated twisted-pair transmission line up to a maximum length of 50 meters. In the 

off (idle) state, the drivers will maintain minimal differential output voltage on the twisted-pair line and, 

at the same time, remain within the required output common-mode range. 

With the driver enable (TXEN) high, upon receiving the first falling edge into the driver input, the differential 
outputs will rise to full-amplitude output levels within 25 ns. The output amplitude will be maintained for 

the remainder of the packet. After the last positive packet edge transmitted into the driver, the driver will 
maintain a minimum of 70% of full differential output for a minimum of 200 ns, then decay down to a 

minimum level for the reset (idle) condition within 8 its. Disabling the driver by taking the driver enable 

low will also force the output into the idle condition after the normal 8-ps timeout. While operating, the 

driver is able to withstand a set of fault conditions and not suffer damage due to the faults being applied. 

The drivers will power up in the idle state to ensure that no activity is placed on the twisted-pair cable 
that could be interpreted as network traffic. 

The line receiver squelch function interfaces to a differential twisted-pair line terminated external to the 

device. The receiver squelch circuit allows differential receive signals to pass through as long as the input 
amplitude and pulse duration are greater than the minimum squelch threshold. This assures a good signal-

to-noise ratio while the data path is active and prevents system noise from causing false data transitions 
during line shut down and line-idle conditions. The RXO outputs default to a high level and the RXEN outputs 
default to a low level while the squelch function is blocking the data path through the receiver (idle). The 

line receiver squelch will become active within 50 ns when the input squelch threshold is exceeded. The 

RXEN pin will be driven high while the squelch circuit is allowing data to pass through the receiver. The 

receiver squelch circuit will also withstand a set of fault conditions while operating without causing 
permanent damage to the device. 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Taxes Instruments 
standard warrardy. Production processing don not 
necessarily include testing of all parameters. 
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SN75ALS085 
LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER 

The purpose of the loop functions is to provide a means by which system data path verification can be 

done to isolate faulty interfaces and assist in network diagnosis. The LOOP pins are TTL compatible and 
must be held high for normal operation. When LOOP1 is taken low, the output of driver 1 (TX01) immediately 
goes into the idle state. Also, the input to receiver 1 is ignored and a path from TXI1 to RX01 is estab. . 1 .. d. 

When LOOP1 is taken back high, driver 1 and receiver 1 revert back to their normal operation. When Li 

is taken low, a similar data path is established between TXI1 and RX02. TXEN1 must be high for the 

loop functions to operate and TXEN 1 can be used to gate the loop function if desired. During loop operation, 
the respective receiver enable output IRXEN) will reflect the status of TXEN1. 

RECEIVER FUNCTION TABLE 

LOP -H 

OUTPUTS 

RXI PREVIOUS RXEN RXEN RXO 

VID = 1315 mV to — 175 mV, tw  < 25 ns 

VID = —275 mV to —1315 mV, t w  > 50 ns 

VID = 318 mV to 1315 mV, t w  < 130 ns 

V1D = 318 mV to 1315 mV, tw  > 175 ns 

L 

X 

H 

X 

J
 
2

 
2

 -,  

2
 -
1

 2
 
2

  

DRIVER FUNCTION TABLE 

LOOP - H 

TXI TXEN PREVIOUS TXO OUTPUT TXO 

L L IDLE IDLE 

H L IDLE IDLE 

1 H IDLE L 

L H ACTIVE L 

H < 200 ns H ACTIVE H 

H > 8 ;Ls H ACTIVE IDLE 

L L > 8µs ACTIVE IDLE 

H < 200 ns L > 8 As ACTIVE IDLE 

H < 200 ns L < 200 ns ACTIVE H 

H > 8 µs L < 200 ns ACTIVE IDLE 

L L < 200 ns ACTIVE L 

H = V1 z VT max, L = VI < VT min 

TEXAS 
INSTRUMENTS 
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RXI1  20 

Iva, —22,—, 
225 mV 

___3---)._._ 
NOISE 
FILTER XEN1 

150 

ns 

RX01 

TX01 

23  1-)761 

24 

J'L 
• 	C 250 — 	. 

ns 	
2,) 

 TXEN1 	2  
	C X1 

i 

i 

0 

—,AAe 	 

RX02 

LOOP2 

17 
RXI2 --0—VN, 	 NOISE 

RXI2 16 	 FILTER 
+ 	– 
225 mV 

TXI2 

TXEN2 

RXEN2 

II. 
150 
. 

TXI1 — ECLITTL 	• 	• 
n. 
4 ___F)-----c 

SN75ALS085 
LAN ACCESS UNIT INTERFACE DUAL DRIVERIRECEIVER 

logic diagram (positive logic) 

TEXAS stil  
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SN75ALS085 
LAN ACCESS UNIT INTERFACE DUAL DRIVERIRECEIVER 

LOOP FUNCTION TABLE 

INPUTS OUTFITS 

ITTO-131 17170132 TXI1 TXEN1 pi.•• "..1: P • ..1 • 	• ..2 R • 1 r. i R:. I '..' I • — I 

, 6, 6 6 

IDLE 

IDLE 

L 

L 

L 

L 

L 

L 

L 

H 

X 

H 

H 

L 

A 

X 

X 

A 

X 

X 

6 

H 

H 

6 

H 

H 

.. 

H 

L 

.. 

H 

L 

L 

L 

L 

H 

H 

H 

L 

H 

X 

H 

H 

L 

X 

X 

X 

NORMAL 

NORMAL 

NORMAL 

L 
H 

H 

NORMAL 

NORMAL 

NORMAL 

H 

H 

L 

NORMAL 

NORMAL 

NORMAL 

IDLE 

IDLE 

IDLE 

H 

H 

H 

L 

L 

L 

L 

H 

X 

H 

H 

L 

NORMAL 

NORMAL 

NORMAL 

X 

X 

X 

NORMAL 

NORMAL 

NORMAL 

L 

H 

H 

NORMAL 

NORMAL 

NORMAL 

H 

H 

L 

IDLE 

IDLE 

IDLE 

H H NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL 

H = high level, L = low level, X = don't care 

schematics of inputs and outputs 

RXI AND RXI INPUTS 

VCC 

LOOP AND TXEN INPUTS 

VCC 

20 kf2 
I 	1 

	

I 	I 

	

4 kit 	I 	, 
4 kft 

4 kit 

RXI 
LOOP 

RXI AND di 4 kit TXEN 

= 	doh  3 kf2 	' 	• num II 

/1111 II 
TXI INPUTS RXO AND RXEN OUTPUTS 

VCC VCC 
I 

200 0 I 	I 50 0  
TXI 

IP 
Mg. 

50 k0 

RXO 
5 kO AND 

RXEN 

••••• 

Br 
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SN75ALS085 
LAN ACCESS UNIT INTERFACE DUAL DRIVERIRECEIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  6 V 

TXI and LOOP  input voltage 	  5.5 V 
TXO and TXO output voltage 	  16 V 
RXI and RXI input voltage 	  16 V 
RXO and RXEN output voltage 	  5.5 V 

Continuous total power dissipation at (or below) 25°C (see Note 2) 	  1250 mW 

Operating free-air temperature range 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Lead temperature 1,6 mm 11/16 inch) from case for 10 seconds 	  260 °C 

NOTES: 1. Voltage values are with respect to network ground terminal. 

2. For operation above 25°C free-air temperature. derate linearly to 800 mW at 70°C at the rate of 10 mW/°C. 

recommended operating conditions 

MIN NOM 	MAX UNIT 

Supply voltage, VCC 4.75 5 	5.25 V 

non-mode voltage at RXI inputs Vic 1 4.2 V 

rential voltage between RXI in. 	OD ±318 ±1315 mV 

High-level input voltage, LOOP and ' • 	. 	Vg..1 2 V 

Low-level input voltage, LOOP and T • 	'l 	Vg.  0.8 V 

High-level output current, 	• 	and • 	• 	'. 	Ic.i —0.4 mA 

Low-level output voltage, •• • 	‘ici 	• 	. 	IOL 16 mA 

Setup time, Driver mode, 	• • '. ugh before TXI1, t su l (see Figure 81 10 ns 

Setup time, Loop mode, 1 	; 	..w before ' • • '.r, tsu2  (see Figure 101 15 ns 

Setup time, Loop mode, TYFN high before 	• 	tsug (see Figure 101 10 ns 

Hold time, Loop mode, ' • 	'. nigh after - • 	'hi (see Figure 9) 10 ns 

Hold time, Loop mode, 	• 	ow after 	• • '.. 	th2 (see Figure 91 15 ns 

Operating free-air temperature, TA 0 70 °C 

TEXAS 
INSTRUMENTS 
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SN75ALS085 
LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER 

electrical characteristics over recommended ranges of operating free-air temperature and supply voltage 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN MAX UNIT 

Vik Clamp voltage at all inputs 11 = -18 mA -1.5 V 

VT Driver input (TX!) threshold voltage 

TA = 0°C 

VCC = 4.75 V 3.202 3.752 

V VCC = 5 V 3.389 3.998 

VCC = 5.25 V 3.577 4.244 

TA = 25°C 

VCC = 4.75 V 3.213 3.797 

V VCC = 5 V 3.' 4.043 

VCC = 5.25 V 3. 4.289 

TA = 70°C 

VCC = 4.75 V 3. 	• 	• 3.849 

V VCC = 5 V 3.4.0 4.095 

VCC = 5.25 V 3.614 4'141 

VIDT Receiver differential input threshold voltage - mV 

VOC 
Driver output (TX0) common-mode 

voltage 

Idle 
TXEN at 0.8 V. LOOP1 at 2 V. 

1 
1 4.2 

V 

LOOP2 at 2 V, 	=figure 

Active 

TXEN at 2 V, -1 	1 at 2 V, 

3.2 V, 1 4.2 LOOP2 at 2 V, TXI at 

=figure 1 

Active 

• '1 at 2 V, LOOP1 at 2 V, 

4.4 V, 1 4.2 LOOP2 at 2 V, TXI at 

• •rigure 1 

VOD 
Driver output (TXO) differential 

voltage 

Idle 
• '1 at 0.8 V, LOOP? at 2 V, 

• 2 at 2 V, 	.igure 1 
±40 

mV 
Active 

• '. at 2 V,1 	I at 2 V, 

3.2 V. -600 -1315 LOOP2 at 2 V. TXI at 

:igure 1 

Active 

' • 	'I at 2 V, LOOP1 at 2 V, 

4.4 V, 600 1315 Loon at 2 V, TXI at 

See Figure 1 

VON High-level output voltage RX0, RYR,1  1 0H = -0.4 mA 2.4 V 

VOL Low-level output voltage 	 .• 1 0L = 16 mA 0.5 V 

111-1 High-level input current 

• '. 	, VI = 2 V 20 

/LA -TXI V1 = 4.5 V 400 

Rx1 	RXI V10 = -0.5 V, Vic = 1 V to 4.2 V 1 non 

1 IL Low-level input current 

i • 	' . 	LOOP Vi = 0.8 V - . 

AA TXI 
Vi = 3.1 V 

Vi = 0.3 V 4 •., 

• RXI VID = 0.5 V, Vic = 1 V to 4.2 V 1000 

1 00 Driver differential output current Idle 
TXEN at 0.8 V, LOOP1 at 2 V, 

Figure 2 
±4 mA 

LOOP2 at 2 V, See 

IOS Short-circuit output current -1.  RXO, RXEN V0 at 0 V, RXI at 3 V, RXI at 2 V -40 -150 mA 

ICC Supply current 
LOOP at 2 V, TXEN at 2 V, 

TXI at 4.5 V, Outputs open 
225 mA 

tNot more than one output should be shorted at a time, and the duration of the test should not exceed 1 second. 

11■111■11•611■•• 	 
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SN75ALS085 
LAN ACCESS UNIT INTERFACE DUAL DRIVERIRECEIVER 

electrical characteristics over recommended ranges of operating free-air temperature and supply voltage 
(unless otherwise noted) (continued) 

PARAMETER TEST CONDITIONS t MIN 	 MAX UNIT 

Driver fault condition current 

TXO shorted to TXO, 

Current measured in short 
150 

mA 

TXO at 0 V, 1-)6 is open, 

•• it mess 	it TXO 
150 

+ 	s open, 	i •-• 	at 0, 

• it measured at TXO 
150 

• • 	3L 0 V, TXO at 0 V, 

Current measured at TXO and TXO 
150 

TXO at 16 V, TXO is open, 

Current measured at TXO 
150 

TXO is open, 1-75 at 16 V, 

Current measured at TXO 
150 

TX0 at 16 V, TX0 at 16 V, 

• . . ■ int measured at TXO and TXO 
150 

Receiver fault condition current 

• shorted to RXI, 

Current measured in short 
10 

mA 

RXI at 0 V, RXI is open, 

Current measured at RXI 
3 

RXI is open, RXI at 0 V, 

Current me. 	I at RXI 
3 

RXI at 0 V, •• • ' 	it 0 V, 

•mt meal 	•• 	 at RXI and RXI 
3 

- • 	3t 16 V, 	• 	it open, 

Current mea 	at RXI 
10 

RXI at open, 	• 	3t 16 V, 

Current measured at RXI 
10 

RXI at 16 V, RXI at 16 V, 

Current measured at RXI and RXI 
10 

tEault conditions should be measured on only one channel at a time. 
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SN75ALS085 
LAN ACCESS UNIT INTERFACE DUAL DRIVERIRECEIVER 

switching characteristics over recommended ranges of operating free-air temperature and VCC (unless 
otherwise noted) 

driver 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS MIN 	 MAX UNIT 

Propagation delay time, 
tPLH 

low-to-high level output 
TX! TXO, TXO TXEN at 2 V, See Figure 3 15 ns 

Propagation delay time, 
tPHL 

high-to-low level output 
TXI TXO, TO TXEN at 2 V, See Figure 3 15 ns 

Propagation delay time, 
tPIL 

idle-to-low level output 
TXI TXO, T TXEN at 2 V, See Figure 4 25 ns 

Propagation delay time, 
tPIL 

idle-to-low level output 
TXEN TXO, TX0 TXI at 3.2 V, See Figure 5 25 ns 

Propagation delay time, 
tPH70 

high-to-70% level output 

TXI TXO, 7-2-6.  TXEN at 2 V, See Figure 6 200 
ns 

T 	• • '. TXO, 	• TXI at 4.4 V, See Figure 7 . 

Propagation delay time, 
tpiii 

high-to-idle output 

; A. TXO, 	• . TXEN at 2 V, See Figure 6 . 	 8000 
ns 

TXEN TXO, T)-75 TXI at 4.4 V, See Figure 7 200 	8000 

Driver output VU 

differential undershoot 
TXI TXO, TXO TXEN at 2 V, See Figure 6 -100 mV 

Driver caused signal skew 
tskew , 

 

‘tPLH - tPHL) 
TXI TXO, TXO TXEN at 2 V, See Figure 3 t3 ns 

t r 	Rise time, TXO, 776 TXEN at 2 V, See Figure 3 1 	 5 ns 

tf 	Fall time, TXO, 17-6 TXEN at 2 V, See Figure 3 1 	 5 ns 

receiver 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS MIN 	 MAX UNIT 

Propagation delay time, 
tPLH 

low-to-high level output 
RX1, RXI RXO 

VIC = 1 V to 4.2 V, 

See Figure 11 
15 ns 

Progagation delay time, 
tPHL 	

high-to-low level output 
1W, RXI RXO 

VIC = 1 V to 4.2 V, 

See Figure 11 
15 ns 

Start-up delay time, 
tPLH 	

low-to-high level output 
RXI, RXI RXEN 

VIC = 1 V to 4.2 V, 

VID = - 500 mV, See Figure 13 
50 ns 

Shutdown delay time, 
tPHL 	

high-to-low level output 
RXI, RXI RXEN 

VIC = 1 V to 4.2 V, 

V10 = 500 mV, See Figure 13 
130 	 175 ns 

Receiver caused signal 

tskew skew (tpLH - tPHL) 
RXI, RXI RXO 

VIC = 1 V to 4.2 V, 

V10 = 500 mV, See Figure 11 
t 3 ns 

Pulse duration at rIgi and RXI 
t w  

(to not activate squelch) 

VIC = 1 V to 4.2 V. 

VID = -175 mV, See Figure 12 
25 ns 

Pulse duration at TKI and RXI 
tw 	 • 

(to activate squelch) 

VIC = 1 V to 4.2 V, 

ViD = -275 mV, See Figure 12 
50 ns 

to 	Rise time, RXO 
VIC = 1 V to 4.2 V, 

VID = t 500 mV, See Figure 11 
1 	 8 ns 

tr2 	Rise time, RXEN 
VIC = 1 V to 4.2 V, 

VID = t 500 mV, See Figure 13 
1 	 8 ns 

to 	Fall time, RXO 
VIC = 1 V to 4.2 V, 

VID = t500 mV, See Figure 11 
1 	 8 ns 

tf2 	Fall time, RXEN 
VIC = 2.5 V, VID = t500 mV, 

See Figure 13 
1 	 8 ns 

tvalid 	RXO valid after RXEN high See Figure 11 -10 	 15 ns 
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SN75ALS085 
LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER 

switching characteristics over recommended ranges of operating free-air temperature and Vcc (unless 

otherwise noted) 

loop 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS MIN 	 MAX UNIT 

Propagation delay time, 
tPLH 	low-to-high level output 

TXI RXO 
LOOP at 0.8 V. TXEN at 2 V. 

See Figure 14 
30 ns 

Propagation delay time, 

tPHLhigh-to-low level output 
TX! RXO 

LOOP at 0.8 V, TXEN at 2 V, 

See Figure 14 
30 ns 

Propagation delay time, 
tPLH 	low-to-high level output 

TXEN RXEN LOOP at 0.8 V, See Figure 15 50 ns 

Propagation delay time, 
tPHL 	high-to-low level output 

TXEN RXEN LOOP at 0.8 V, See Figure 15 50 ns 

PARAMETER MEASUREMENT INFORMATION 

  

VTXI 

      

     

TXI TXI OD 

   

  

FIGURE 2 

  

 

FIGURE 1 

      

Tr x A s 
INS-1I MENUS 
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SN75ALS085 
LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER 

PARAMETER MEASUREMENT INFORMATION 

TXI 

TEST CIRCUIT 

4.5 V 
TXI 	 /50% 50%\ 

	  1 	 1 	 3V 

	

-_101 	iii._ tpHL tPLH -4I 141— 

)1, 	 V 

TXO 	10% 190% 90% 	
013+ v  11  

0

-
'Yo 	0  

V 	 10% 

1 I 	 1 1 	
VOD- 

-Oi ill—  tr 	--01 01— ti 

VOLTAGE WAVEFORMS 

TRANSFORMER SPECIFICATIONS 

Turns Ratio 

Magnetizing Inductance 
Winding Resistance 

Rise Time 10% to 90% 
Interwinding Capacitance 
Leakage Inductance 
Inductive Q 

1:1 

26 to 30 p.I-1 
0.6 0 Max 
5 ns Max 
25 pF 
0.25 AH Max 
1250 Min 

FIGURE 3 

TEXAS 4491  
INSTRUMENTS 
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TXEN 
/I/50% 

4 
141--► 1— tPIL 

SN75ALS085 
LAN ACCESS UNIT INTERFACE DUAL DRIVERIRECEIVER 

PARAMETER MEASUREMENT INFORMATION 

TXI 

3 kt2 

3 kU 

tSee Figure 3 
	 TEST CIRCUIT 

TXI 	 — — 4.5 V 

\I\ 50% 

	 3 V 

4-01— tPIL 
TXO 	— — IDLE 

	

90% 	 VOID- 

VOLTAGE WAVEFORMS 

NOTE: Input t r 	5 ns from 10% to 90%; tf ts. 5 ns from 90% to 10% 

FIGURE 4 

TXEN 

TXI 

TEST CIRCUIT 

tSee Figure 3 

TXO 

  

9N0 	 

VOLTAGE WAVEFORMS 

FIGURE 5 

INSTRUMENTS 
TEXAS 

2V 

0.8 V 

IDLE 

VOD - 
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TXEN 

3 kft 
TXI 

3 kf2 
25 pF 

tSee Figure 3 
	

TEST CIRCUIT 

TXEN    2 V 
NO% 

0.8 V 

SN75ALS085 
LAN ACCESS UNIT INTERFACE DUAL DRIVERfRECEIVER 

PARAMETER MEASUREMENT INFORMATION 

TXI 

tSee Figure 3 
	

TEST CIRCUIT 

TXI 
	

L  90% 
	 4.5 V 

	 1— 
	 3V 

'41— (PH70 —44 

14— ( PHI 	  

__ 

70% 	 — — VU 

TXO 
	

VOL 

VOLTAGE WAVEFORMS 

NOTE: Input t r  5 5 ns from 10% to 90%; tf 5. 5 ns from 90% to 10% 

FIGURE 6 

1 
	  tpHi 

70c) 	VOD+ 

TXO 
	

VOD- 

VOLTAGE WAVEFORMS 

FIGURE 7 

INSTRUMENTS 
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SN75ALS085 
LAN ACCESS UNIT INTERFACE DUAL DRIVERIRECEIVER 

PARAMETER MEASUREMENT INFORMATION 

  

2 V TXEN 

 

/ 50% 

 	0.8 V 

14-0—  tsul 
4.5 V 

1\50% 
	  3V 

NOTE: Input t r  5 5 ns from 10% to 90%; tf 5 5 ns from 90% to 10% 

FIGURE 8 

TXI 

        

4.5 V 

3 V 

2 V 

0.8 V 

TXI 

    

50% 

  

TXEN 

  

fal 	PA t u t 

\I\ 5 0 % 

  

     

     

th2 —01 

LOOP 	
50% 

	 2 V 

0.8 V 

NOTE: Input t r  .5 5 ns from 10% to 90%; tf 5 5 ns from 90% to 10% 

FIGURE 9 

        

2V 

0.8 V 

2 V 

0.8 V 

LOOP 
\SO% 

tsu2 

   

   

    

	IF 
50% 

tsu3 —44 

  

TXEN 

     

   

50% 4.5 V 

TXI 

  

   

3V 

    

NOTE: Input t r  _5 5 ns from 10% to 90%; tf 5 5 ns from 90% to 10% 

FIGURE 10 

TEXA.S 
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PARAMETER MEASUREMENT INFORMATION 

RXEN 

20 pF 

RXI 

RXO 

RXI 

6 1(0 	 20 pF 

SN75ALS085 
LAN ACCESS UNIT INTERFACE DUAL DRIVERIRECEIVER 

TEST CIRCUIT 

1 V 

-- 0 V 

	  1 V 

	  VON 

9°% 	I  

14-04- tPLI-1 

90% 

 

10% 	 10% 

 

VOL 

  

VOLTAGE WAVEFORMS 

NOTE: Input t t. s 5 ns from 10% to 90%; tf 	5 ns from 90% to 10% 

FIGURE 11 

INSTRU M E NTS 
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RXO 

tvalid 
—01 1 14—  r 

1.3 VI 	90% 
1.3 V 
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-0.114-4 
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1.3 V 

VIL 



SN75ALS085 
LAN ACCESS UNIT INTERFACE DUAL DRIVERIRECEIVER 

PARAMETER MEASUREMENT INFORMATION 

RXEN 

RXI 

RXI 

TEST CIRCUIT 

RXI SIC -40 mV 	 0 V

It-

4- 0 mV  

_ Vio 

VOL 

VOLTAGE WAVEFORMS 

FIGURE 12 

TEST CIRCUIT 

RXI -40 mV 

I4—tPLH -01 

/0V 

tP HL 

1 V 

1 V 

VOH 

10%/ 	 10% 
, 90% 	90% 	I 

RXEN 	 VOL 
1 	I 	 I 	I 

-14 14-  tr2 	 —101 14- ti z  

VOLTAGE WAVEFORMS 

NOTE: Input t r  5. 5 ns from 10% to 90%; tf 5 5 ns from 90% to 10% 

FIGURE 13 
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SN75ALS085 
LAN ACCESS UNIT INTERFACE DUAL DRIVERIRECEIVER 

PARAMETER MEASUREMENT INFORMATION 

TX' 
----\4\50% 	 50% 

1 	 4 	 - 3V 

tPHL —0.---101 	 01-104.--tPLH 

RXO 	 I 
	

I 	 VOH 
1.3 V 	1.3 V 

 

VOL 

NOTE: Input t r 	5 ns from 10% to 90%; tf .-5 5 ns from 90% to 10% 

FIGURE 14 

/50% 	 50% 	

2 V 

TXEN 	 0.8 V 

tPLH —40! 

RXEN 

	
/1.3 V 

NOTE: Input tr 	5 ns from 10% to 90%; tf s 5 ns from 90% to 10% 

FIGURE 15 

4.5 V 

—14 14— tPHL 

1.3 V 
	-\41—\" 	VOH 

	VOL 

TEXAS Ali11  
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SN75ALS121 
DUAL LINE DRIVER 

D1334, SEPTEMBER 1987— REVISED AUGUST 1989 

• Permits Digital Data Transmission over 
Coaxial Cable, Strip Line, or Twisted Pair 

D OR N PACKAGE 

(TOP VIEW) 

    

• Operates with 50-0 to 500-0 Transmission 	 1A 

Lines 	 1B 
1C 

• TTL-Compatible with 5-V Supply 
1D 

• 2.4-V Output at 10H 	— 75 mA 	 1E 

• Uncommitted Emitter-Follower Output 	
1F 

 

Structure for Party-Line Operation 	
lY 

GND 

VCC 
2F 

2E 

2D 

2C 

2B 

2A 

2Y 

• IMPACT" Low-Power Schottky Technology 

• Improved Replacement for the SN75121 
and Signetics 8T13 

• Glitchless Power-Up/Power-Down 

• Short-Circuit Protection 

• AND-OR Logic Configuration 

• High Speed . . . Maximum Propagation 
Delay Time of 14 ns at CL =. 15 pF 

FUNCTION TABLE 

INPUTS OUTPUT 

A 	BCD E F Y 

H 	H 	H H X X H 

X 	X 	X X H H H 

All other input combinations L 

H = high level 

L = low level 
X = irrelevant 

description 

The SN75ALS121 dual line driver is designed for digital data transmission over lines having impedances 
from 50 to 500 0. It is compatible with standard TTL logic and supply voltage levels. 

The low-impedance emitter-follower outputs drive terminated lines such as coaxial cable, strip line, or twisted 

pair. Having the outputs uncommitted allows wired-OR logic to be performed in party-line applications. 
Output short-circuit protection is provided by an internal clamping network that turns on when the output 
voltage drops below approximately 1.5 volts. All inputs are in conventional TTL configuration. Gating can 

be used during power-up and power-down sequences to ensure that no noise is introduced on the line. 

The SN75ALS121 employs the IMPACT' process to achieve fast switching speeds, low power dissipation, 
and reduced input current requirements. 

The SN75ALS121 is characterized for operation from 0 °C to 70 °C. 

IMPACT is a trademark of Texas Instruments Incorporated 

• :n..PICTION DATA documents contain information 
• • ■ •• 	.s of publication date. Products conform to 

s,.e..:...xtions per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

Ito 
TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 76285 

Copyright @ 1989, Texas Instruments Incorporated 
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EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

vcc VCC 

INPUT Y OUTPUT 

GND GND 

SN75ALS121 
DUAL LINE DRIVER 

logic symbol'!" 
	

logic diagram (positive logic) 

1A  1 

 18 2  

1C 3  

    

C,  

   

1A 

1B 
1C 
10 

1E 

1F 

1 

  

        

        

         

       

, 

 

	

10 4 	 

18 	 

1F 6  
1 

2A 10  
1 

2B 	
1  

1 
2C 12  

1 
2D 13  

1 
2E 14  

1 2F 15  

      

11,  

        

         

       

2A 
2B 
2C 
2D 

 

      

, 

 

      

2Y 

       

2E 

 

       

2F 

 

          

t -rhis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

schematics of inputs and outputs 

TEXAS 
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SN75ALS121 
DUAL LINE DRIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  6 V 
Input voltage 	  6 V 
Output voltage 	  6 V 
Continuous total dissipation at (or below) 25°C free air temperature (see Note 2): 

D package 	  950 mW 
N package 	  1150 mW 

Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm 11/16 inch) from case for 10 seconds 	  260 °C 

NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25°C free-air temperature, derate the D package linearly to 608 mW at 70 °C at the rate of 7.6 mW/°C 
and the N package to 736 mW at 70°C at the rate of 9.2 mW/ °C. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VIL 0.8 V 

High-level output current, 10H —75 mA 

Operating free-air temperature range, TA 0 70 °C 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage VCC = 5  V. II = —12 mA —1.5 V 

V(88)1 Input breakdown voltage VCC = 5  V ,  II = 10 mA 5.5 V 

VOH High-level output voltage VIH = 2 V, IOH = —75  mA ,  See Note 3 2.4 3.2 V 

IOH High-level output current VCC = 5 V. 
TA = 25°C, 

VIH = 4.5 V. 

See Note 3 

VOH = 2 V. 
—100 —200 —250 mA 

IOL Low-level output current VIL = 0.8 V, VOL = 0.4 V, See Note 3 —800 FA 

lo(off) Off-state output current VCC = 3  V, Vo = 3 V 500 FA 

IIH High-level input current Vi = 4.5 V 40 FA 

III_ Low-level input current V1 = 0.4 V —250 FA 

IOS Short-circuit output current VCC = 5 V —5 —30 mA 

IccH Supply current, outputs high VCC = 5.25 V, All inputs at 2 V, No load 9 14 mA 

Ica Supply current, outputs low VCC = 5.25 V, All inputs at 0.8 V, No load 13 30 mA 

t All typical values are at VCC = 5 V and TA = 25°C. 

NOTE 3: The output voltage and current limits are ensured for any appropriate combination of high and low inputs specified by the function 
table for the desired output. 

TEXAS 
INSTRUMENTS 
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SN75ALS121 
DUAL LINE DRIVER 

switching characteristics over recommended ranges of supply voltage and operating free-air temperature 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

IPLH 
Propagation delay time, 

low-to-high-level output 
RL = 37 0, CL = 15 pF, See Figure 1 

6 14 ns 

tPHL 
Propagation delay time, 

high-to-low-level output 
4 14 ns 

tPLH 
Propagation delay time, 

low-to-high-level output 
RL = 37 St, CI_ = 1000 pF, See Figure 1 

18 30 ns 

IPHL 
Propagation delay time, 

high-to-low-level output 
29 50 ns 

t All typical values are at VCC = 5 V and TA = 25 ° C. 

PARAMETER MEASUREMENT INFORMATION 

 

TEST CIRCUIT 

 

—114 	ss 5 ns 
	-.I IF 	ns 

I 	I  
I 	90% 
	

90% 	I 
INPUT 	I 1.5 V 

	
1.5 V 

3V 

10% 
	

I 10% 	
0 V 

tPLH–$111--► 1 	

tPHL-14----01 

	  -+ 	VOH 

OUTPUT 
	

1.5 V 	 1.5 V 

VOL 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Z o  = 50 St, tw  = 200 ns, duty cycle = 50%. 

B. CL includes probe and jig capacitance. 

FIGURE 1. SWITCHING CHARACTERISTICS 

2-678 
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%too — b v 
All inputs at 2 V 

-TA — 25°C 

SN75ALS121 
DUAL LINE DRIVER 

TYPICAL CHARACTERISTICS 

OUTPUT CURRENT 

VS 

OUTPUT VOLTAGE 
- 300 

—250 

S 
0 — 100 

0 

50 

5 1 	2 	3 	4 

V0—Output Voltage—V 

FIGURE 2 
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1A 

18 

1C 

1 

1E 

1F 

2A 

28 

2C 

2D 

2E 

2F 

10 

11 

12 

13 

14 

15 

2Y 

SN75ALS123 
DUAL LINE DRIVER 

D1332, SEPTEMBER 1987—REVISED AUGUST 1989 

• Meets IBM 360 Input Interface 
Specifications 

• Permits Digital Data Transmission over 
Coaxial Cable, Strip Line, or Twisted Pair 

• TTL-Compatible with 5-V Supply 

• 3.11-V Output at 10H = —59.3 mA 

• Uncommitted Emitter-Follower Output 
Structure for Party-Line Operation 

• IMPACT" Low-Power Schottky Technology 

• Improved Replacement for the SN75123 
and Signetics 8T13 

• Glitchless Power-Up/Power-Down 

• Short-Circuit Protection 

• AND-OR Logic Configuration 

• High Speed . . . Maximum Propagation 
Delay Time of 14 ns at CL — 15 pF 

description 

The SN75ALS123 duai line driver is specifically 

designed to meet the input interface 

specifications for the IBM System 360. It is 

compatible with standard TTL logic and supply 

voltage levels. The low-impedance, emitter-
follower outputs drive terminated lines such as 

coaxial cable, strip line, or twisted pair. The 

uncommitted output allows wired-OR logic to be 
performed in party-line applications. Output 

short-circuit protection is provided by an internal 
clamping network that turns on when the output 

voltage drops below approximately 1.5 V. All 

inputs are in conventional TTL configuration. 
Gating can be used during power-up and power-

down sequences to ensure that no noise is 

introduced on the line. 

The SN75ALS123 employs the IMPACT" 

process to achieve fast switching speeds, low 

power dissipation, and reduced input current 
requirements. 

The SN75ALS123 is characterized for operation 

from 0°C to 70°C. 

D OR N PACKAGE 

(TOP VIEW) 

1A 

1B 

1C 

1D 

1E 

1F 

1Y 

GND 

FUNCTION TABLE 

INPUTS OUTPUT 

A BCD E 	F Y 

H H 	H H X 	X H 

X X 	X X H 	H H 

All other input combinations L 

H = high level 	L = low level 	X = irrelevant 

logic symbol t 

1 0. 

tThis symbol is in accordance with ANSI/IEEE Std 91-1 98 4 and 

IEC Publication 617-12. 

logic diagram, each driver (positive logic) 

16 

15 

14 

13 

12 

11 

10 

VCC 

2F 

2E 

2D 

2C 

2B 

2A 

2Y 

IMPACT is a trademark of Texas Instruments Incorporated. 

PPIVIICTION DATA documents contain ininrin•tion 
as of publication date. Products c • • • • to 

• .• rations per the terms of Texas Ins•I • • Its 
std...:cd warranty. Production processing 1..• lot 
necessarily include testing of all parametu- 
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EQUIVALENT OF EACH INPUT 

VC C 

TYPICAL OF ALL OUTPUTS 

VCC 

INPUT 

GND 

Y OUTPUT 

GND 

SN75ALS123 
DUAL LINE DRIVER 

schematics of inputs and outputs 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V •  
Input voltage 	  5.5 V 
Output voltage 	  6 V 
Continuous total dissipation at (or below) 25°C free air temperature (see Note 2): 

D package 	  950 mW 
N package 	  1150 mW 

Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 	  260 °C 

NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25°C free-air temperature, derate the D package to 608 mW at 70°C at the rate of 7.6 mW/°C and 
the N package to 736 mW at 70°C at the rate of 9.2 mW/°C. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, Vg .  0.8 V 

High-level output current, Icgi — 100 mA 

Operating free-air temperature range, TA 0 70 °C 

2 -682 
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1 	
1 	10% 

0 V 
I 	 I 

OUTPUT 	 tPLH /111-1101 
1.----101—tPHL 

I 
CL 	 I  	VOH 
(See Note B1 

1.5 V 	1.5 V 

\LI   

OUTPUT 

VOL 

PULSE 
GENERATOR 
(See Note A) 

SN75ALS123 
DUAL LINE DRIVER 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPI MAX UNIT 

VII( Input clamp voltage VCC = 5 V, li = - 12 mA -1.5 V 

V(BR)I Input breakdown voltage VCC = 5 V, II = 10 mA 5.5 V 

VOH High-level output voltage 

VCC = 5 V, 
See Note 3 

VIH = 2 V, 1 0H = -59 . 3  mA ,  2.9  
V 

VCC = 5 V, 

TA = 25°C, 

VIH = 2 V, 

See Note 3 
1 0H = - 59.3 mA, 3.11 3.3 

VOL Low-level output voltage VII_ = 0.8 V, loL = -240 AA, See Note 2 0.15 V 

loH High-level output current 
VCC = 5 V, 
TA = 25°C, 

VIH = 4.5 V, 

See Note 3 

VOH = 2 V, 
-100 -200 -250 mA 

10(off) Off-state output current VCC = 0, Vo = 3 V 40 AA 

IIH High-level input current V1 = 4.5 V An AA 

IlL Low-level input current Vi = 0.4 V - 	• ' 	• FA 

IOS Short-circuit output current VCC = 5 V -5 - Jo mA 

ICCH Supply current, outputs high VCC = 5.25 V, All inputs at 2 V, No load 9 14 mA 

ICCL Supply current, outputs low VCC = 5.25 V, All inputs at 0.8 V, No load 13 30 mA 

NOTE 3. The output voltage and current limits are ensured for any appropriate combination of high and low inputs specified by the function 

table for the desired output. 

switching characteristics over recommended ranges of supply voltage and operating free-air temperature 

PARAMETER TEST CONDITIONS MIN IVO 	MAX UNIT 

tpLH 	Propagation delay time, low-to-high-level output 
RL = 50 0, CL = 15 pF, See Figure 1 

4 	14 ns 

tpHL 	Propagation delay time, high-to-low-level output 5 	14 ns 

tPLH 	Propagation delay time, low-to-high-level output 
RL = 50 II, CL = 100 pF, See Figure 1 

8 	20 ns 

tPHL 	Propagation delay time, high-to-low-level output 8 	20 ns 

t All typical values are at VCC = 5 V and TA = 25°C. 

PARAMETER MEASUREMENT INFORMATION 

3 V 	 VCC 

r 	— — — 

—01 	5 ns --01 II 5_ 5 ns 

	

90% 	90% 	I 	
3 V 

INPUT 	I 

10% 

	1 .5 V 

	

1.5 V 	I 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

FIGURE 1. SWITCHING TIMES 

NOTES: A. The pulse generator has the following characteristics: Z o  = 50 0, tw  = 200 ns, duty cycle = 50%. 

B. CL includes probe and jig capacitance. 
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VCC ° a V 
All inputs at 2 V 

-TA — 25°C 

SN75ALS123 
DUAL LINE DRIVER 

TYPICAL CHARACTERISTICS 

OUTPUT CURRENT 
vs 

OUTPUT VOLTAGE 
—300 

—250 

E 
I —200 

5 

t.) —150 

O -100 

O 

—50 

0 
0 	1 	2 	3 	4 

Vs—Output Voltage—V 

FIGURE 2 

5 
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SN75ALS125 . . . D, J, OR N PACKAGE 

ITOP VIEW) 

1A 

2A 

3A 

4A 

5A 

6A 

7A 

GND 

1Y 

VCC 

3Y 

4Y 

5Y 

6Y 

7Y 

2Y 

SN75ALS127 . D, J. OR N PACKAGE 

(TOP VIEW) 

1A 

2A 

3A 

4A 

5A 

6A 

7A 

GND 

VCC 
1Y 

2Y 

3Y 

4Y 

5Y 

6Y 

7Y 

SN75ALS125, SN75ALS127 
SEVEN•CHANNEL LINE RECEIVERS 

D2239, APRIL 1987—REVISED AUGUST 1989 

• Meets IBM 360/370 I/O Specification 

• Input Resistance . . . 7 1(Q to 20 kIl 

• Output Compatible with TTL 

• IMPACT' Low-Power Schottky Technology 

• Operates from Single 5-V Supply 

• High Speed . . . Low Propagation Delay 

• Ratio Specification for Propagation Delay 

Time, Low-to-High/High-to-Low 

• Glitch-Free Power-Up and Power-Down 

• Seven Channels in One 16-Pin Package 

• Standard VCC and Ground Positioning on 
SN75ALS127 

description 

The SN75ALS125 and SN75ALS127 are 

monolithic seven-channel line receivers designed 

to satisfy the requirements of the IBM System 

360/370 input/output interface specifications. 
Employing the IMPACT' process allows low 
supply-current requirements while maintaining 

fast switching speeds and high-current TTL 
outputs. 

The SN75ALS125 and SN75ALS127 are 

characterized for operation from 0°C to 70°C. 

logic symbols t 

SN75ALS125 
	

SN75ALS127 

1A 

2A 

3A 

4A 

5A 

6A 

7A 

2Y 

3Y 

4Y 

5Y 

6Y 

7Y 

1A 

2A 

3A 

4A 

5A 

6A 

7A 

1Y 

2Y 

3Y 

4Y 

5Y 

6Y 

7Y 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

IMPACT is a trademark of Texas Instruments Incorporated 

ii• II r flOh PSI • .locuments contain information 
a of r ..p. •lion date. Products conform to 

1.... terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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COMMON CIRCUITRY 

• ►  TO OTHER 
CHANNELS 

vcc 
150 SI 
NOM 

INPUT 

	r 
12 kSI 
NOM 

A 

GND 	• • 

OUTPUT 

•
TO OTHER ►  
CHANNELS 

L _ _ _ _ J 	 

SN75ALS125, SN75ALS127 
SEVEN•CHANNEL LINE RECEIVERS 

schematic (each receiver) 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 
Input voltage range 	  —0.15 V to 7 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

D package 	  950 mW 
J package 	  1025 mW 
N package 	  1150 mW 

Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range  	65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 	  300 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 	  260°C 

NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25 °C free-air temperature, derate the D package to 608 mW at 70°C at the rate of 7.6 mW/ °C, the 

J package to 656 mW/°C at 70 °C at the rate of 8.2 mW/ °C, and the N package to 736 mW at 70 °C at the rate of 9.2 mW/°C. 

4 
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SN75ALS125, SN75ALS127 
SEVEN-CHANNEL LINE RECEIVERS 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.5 5 5.5 

High-level input voltage, VIH 1.7 V 

Low-level input voltage, VIE.  0.7 V 

High-level output current, loH -0.4 ; 	V 

Low-level output current, loL 16 mA 

Operating free-air temperature, TA 0 70 °C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VOH High-level output voltage VCC = 4.5 V. 	VIL = 0.7 V, 10H = -0.4 mA 2.4 3.1 V 

VOL Low-level output voltage VCC = 4.5 V, 	VIH = 1.7 V, IOL = 16 mA 0.4 0.5 V 

11H High-level input current VCC = 5.5 V, 	V1 = 3.11 V 0.3 0.42 mA 

IlL Low-level input current VCC = 5.5 V, 	Vi = 0.15 V 30 , ILA 

IOS Short-circuit output current* VCC = 5.5 V, 	Vo = 0 -18 -60 mA 

ri Input resistance 
VCC = 4.5 V, 0, or open, 

AV! = 0.15 V to 4.15 V 
7 20 kft 

ICC Supply current 

VCC = 5.5 V, 	101.1 = -0.4 mA, 

All inputs at 0.7 V 
15 25 mA 

VCC = 5.5 V, 	loL = 16 mA, 

All inputs at 4 V 
28 47 mA 

switching characteristics over recommended operating temperature range unless otherwise noted), 

VCC = 5  V 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

tpLH Propagation delay time, low-to-high-level output 

RL = 400 f/, 	CL = 50 pF, 

See Figure 1 

7 14 25 ns 

tpHL Propagation delay time, high-to-low-level output 10 18 30 ns 

tPLH 

tPHL 
Ratio of propagation delay times 0.5 0.8 1.3 

tTLH Transition time, low-to-high-level output 1 7 12 ns 

tTHL Transition time, high-to-low-level output 1 3 12 ns 

1 All typical values are at VCC = 5 V, TA = 25°C. 
*Not more than one output should be shorted at a time. 
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CL — 50 pF 

T (See Note B( 

vcc 

I It  la_ 
—11 	10 ns 

 
INPUT 	I 

1 	
90% 

0.7 V 

10% 	I 

tpHL-► 1 

2 V 	I 

I 	1.5 V 

0.8 V 

I 	I 
ftl— tTHL 

90% TI 
	  3 V 

1.7 V 	I 
I 	10% 

0 V 

tPLH+I 

10 ns —10111  4--- 
I 	I 	I 

100 ns 

OUTPUT 

2V 

1.2 V 

0.8 V 1 1 	 

VOH 

VOL 

SN75ALS125, SN75ALS127 
SEVEN-CHANNEL LINE RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Z out = 50 ft, PRR s 5 MHz. 
B. CL includes probe and jig capacitance. 
C. All diodes are 1 N3064 or equivalent. 

FIGURE 1 
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DW, J, OR N PACKAGE 

ITOP VIEW) 

  

TE I 1 IP 20 1 Vcc 

B1 ■ 2 	191 D1 

B2 1 3 	18 1212 
B314 	171 D3 

13415 	1611 D4 

B5 /6 	15105 

B6 ■ 7 	141 D6 

B718 	13 1 D7 
B8 1 	121 D8 

GND ■ 10 	PE 

 

   

GPIB 
I/O 

PORTS 

 

TERMINAL 
I/O PORTS 

 

 

 

   

      

FUNCTION TABLES 

EACH DRIVER 
	

EACH RECEIVER 

SN75ALS160 
OCTAL GENERAL•PURPOSE INTERFACE BUS TRANSCEIVER 

D2525, JUNE 1986—REVISED AUGUST 1989 

MEETS IEEE STANDARD 488-1978 (GPIB) 

• 8-Channel Bidirectional Transceiver 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Power Dissipation .. . 46 mW Max per 

Channel 

• Fast Propagation Times . . . 20 ns Max 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis ... 650 mV Typ 

• Open-Collector Driver Output Option 

• No Loading of Bus When Device Is Powered 
Down (Vcc = 0) 

• Power-Up/Power-Down Protection (Glitch-

Free) 

description 

INPUTS OUTPUT 

B 

INPUTS OUTPUT 

D D TE PE B TE PE 

H H H H L L X L 
The 	SN75ALS160 	eight-channel 	general- L H X L H L X H 

purpose interface bus transceiver is a monolithic, 
high-speed, 	Advanced 	Low-Power Schottky 

device 	designed 	for 	two-way 	data 

H 

X 

X 

L 

L 

X 

ZT 

Zt 

X H X z 

communications over single-ended transmission 
lines. It is designed to meet the requirements of 

IEEE Standard 488-1978. The transceiver 
features driver outputs that can be operated in 

either the passive-pullup or three-state mode. If 
Talk Enable (TE) is high, these ports have the 

characteristics of passive-pullup outputs when 

Pullup Enable (PE) is low, and of three-state 

outputs when PE is high. Taking TE low places 
these ports in the high-impedance state. The 

driver outputs are designed to handle loads up 
to 48 milliamperes of sink current. 

An active turn-off feature has been incorporated 
into the bus-terminating resistors so that the 

device exhibits a high impedance to the bus 
when VCC = 0. When combined with the 

SN75ALS161 or SN75ALS162 management 
bus transceiver, the pair provides the complete 
16-wire interface for the IEEE 488 bus. 

The SN75ALS160 is manufactured in a 20-pin 
package and is characterized for operation from 
0°C to 70°C. 

H = high level, L = low level, X = irrelevant, 
Z = high-impedance state. 

t This is the high-impedance state of a normal 3-state 

output modified by the internal resistors to Vcc and 
ground. 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include tasting of all parameters, 
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EQUIVALENT OF ALL CONTROL INPUTS 

vcc 

INPUT 

GND 

SN75ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

logic symbol t logic diagram (positive logic) 

PE 	
(11) 

M1 13S1 

M2 IOC) 

EN3 (XMT] 

EN4 IRCVI 

r 

—(--2) 	B1 

TERMINAL 

(11 

17 
TE 

(19) 

, 

3 (1 V/2e) 
D1 

• 
(31 

V4 	1 	rf 
D2 

(17) 
D3 

(16) 

—411P— B2 
(41 

—NO-- B3 
(51 

—GO— B4 D4 
(15) 

D5 

D7

(18) 

(6) 

(14) 
D6 

(13) 

—H.— B5 
(7)  

E16 

(8)
 

B7 
(12) 

08 
(9)

 —44.— B8 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

C7 Designates 3-state outputs. 

Designates passive-pullup outputs. 

B7 

D3 

D4 (16)  

(14) 
6 

D7 

B 1 

B2 

B3 

B4 

EIS 

B6 

D8 
(12) 

GPIB 

I/O 

PORTS 

88 

schematics of inputs and outputs 

EQUIVALENT OF ALL INPUT/OUTPUT PORTS 

qi4„,.ri LNOir  

1.7 kSL 

Re 

NOM 

4 kt 

INPUT/OUTPUT 
PORT 

Driver output R eq  = 30 0 NOM 

Receiver output Req  = 110 0 NOM 

Circuit inside dashed lines is on the driver outputs only. 

10 ka 
NOM 

Tr xAs 
INS1 RUM ENTS 
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SN75ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, VCC (see Note 1) 	  7 V 
Input voltage 	  5.5 V 
Low-level driver output current 	  100 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

DW package 	  1025 mW 
J package 	  1025 mW 
N package 	  1150 mW 

Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm 11/16 inch) from the case for 60 seconds: J package 	  300°C 
Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: DW or N package 	 260°C 

NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, derate the DW and J packages to 656 mW at 70°C at the rate of 8.2 mW/°C 

and derate the N package to 736 mW at 70°C at the rate of 9.2 mW/ °C. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, Vg ..  0.8 V 

High-level output current, 10H 
Bus ports with pullups active — ° 7 mA 

Terminal ports - AA 

Low-level output current, loL 
Bus ports ..... 

mA 
Terminal ports 16 

Operating free-air temperature, TA 0 70 °C 

4 
INSTRUMENTS 
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SN75ALS160 
OCTAL GENERAL•PURPOSE INTERFACE BUS TRANSCEIVER 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPI MAX UNIT 

VIK Input clamp voltage II = -18 mA -0.8 -1.5 V 

Vhys 
Hysteresis 

(VT + - VT _ ) 
Bus 0.4 0.65 V 

VOH 
High-level 

output voltage 

Terminal 10H = -800 fiA, 	TE at 0.8 V 2.7 3.5 
V 

Bus 1 0H = -5.2 mA, 	PE and TE at 2 V 2.5 3.3 

VOL 
Low-level 

output voltage 

Terminal loL = 16 mA, 	TE at 0.8 V 0.3 0.5 
V 

Bus 10L = 48 mA, 	TE at 2 V 0.35 0.5 

II 
Input current at 

maximum input voltage 
Terminal V1 = 5.5 V 0.2 100 tul1/4 

1 1H High-level input current Terminal, 

PE, or TE 

Vi = 2.7 V 0.1 20 pA 

11L. Low-level input current Vi = 0.5 V -10 -100 ILA 

V1/0(busl Voltage at bus port Driver disabled 
1. 1(bus) = 0  2.5 3.0 7 

V 
1 	-12 mA 1(bus ) 	= -13.5 

11/0(busl Current into bus port Power on Driver disabled 

VlIbus) = -1.5 V to 0.4 V -1.3 

mA 

VI(bus) = 0.4 V to 2.5 V 0 -3.2 

VlIbusl = 2.5 V to 3.7 V 
2.5 

-3.2 

VlIbus) = 3.7 V to 5 V 0 2.5 

VI(bus) = 5 V to 5.5 V 0.7 2.5 

Power off VCC = 0, 	VlIbus) = 0 to 2.5 V 40 IA 

IOS 
Short-circuit 

output current 

Terminal -15 -35 -75 
mA 

Bus -25 -50 -125 

ICC Supply current No load 
Terminal outputs low and enabled 42 65 

mA 
Bus outputs low and enabled 52 80 

Ci/olbus) Bus-port capacitance 
VCC = 5 V to 0, 	V110 = 0 to 2 V, 

f = 1 MHz 
30 pF 

tAll typical values are at VCC = 5 V, TA = 25°C. 
VOH applies to 3-state outputs only. 
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SN75ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

switching characteristics over recommended range of operating free-air temperature (unless otherwise 

noted). VCC = 5  V 

PARAMETER FROM TO TEST CONDITIONS MIN 	TYPt 	MAX UNIT 

Propagation delay time, 
tPLH 

low-to-high-level output 
Terminal Bus 

CL = 30 pF, 

See Figure 1 

7 	20 

Propagation delay time, 
tPHL high-to-low-level output 

ns 
 

8 	20 

Propagation delay time, 
tPLH 

low-to-high-level output 
Bus Terminal 

CL , 30 pF, 

See Figure 2 

7 	14 

ns 
Propagation delay time, 

tpHL 
high-to-low-level output 

9 	14 

tpzH 	Output enable time to high level 

TE Bus 
CL = 15 pF, 

See Figure 3 

19 	30 

ns 
tpHz 	Output disable time from high level 5 	12 

tPZL 	Output enable time to low level 16 	35 

tpLz 	Output disable time from low level 9 	20 

tPZH 	Output enable time to high level 

TE Terminal 
CL = 15 pF, 

See Figure 4 

13 	30 

ns 
tPHZ 	Output disable time from high level 12 	20 

tpzi. 	Output enable time to low level 12 	20 

tpLz 	Output disable time from low level 11 	20 

ten 	Output pull-up enable time 
PE Bus 

CL = 15 pF, 

See Figure 5 

11 	22 
ns 

tdis 	Output pull-up disable time 6 	12 

tTypical values are at TA = 25°C. 
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3V 

\.5 V 

	 0 V 
'PHL—/.0-01 

1 0 V 	

VOH 

VOH 

D INPUT 

tPLH 

B OUTPUT 
2.2 V 

3V 

I 	 i 	 0V 

1 tpa I 	i_--4,4-1 fpu-i--01101 

B INPUT 	1 5 V 	 \.5 V 

I 	 I 

x_vo li 

D OUTPUT 	1 5 V 	 1 5 V 

VOL 

GENERATOR 
(See Note AI 

GENERATOR 
(Soe Note A) 

TEST CIRCUIT 

SN75ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

3V 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS PROPAGATION DELAY TIMES 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

FIGURE 2. BUS-TO-TERMINAL PROPAGATION DELAY TIMES 

TE INPUT 15 v  

'PZH-11.1 	041'- 

B OUTPUT'  
S1to3V 1 	• 2v  

S2 OPEN I 

'PZL-441-0.4  

A OUTPUT 
S1 to GND 	

1,0 V 

S2 CLOSED 

VOLTAGE WAVEFORMS 

3V 

\5V 

	 0 V 
'PHZa4  141—  

0V 
90% 

	 08 V 

PLZ-44-101 
3 5 V 

0 5 V 

VOL 

FIGURE 3. TE-TO-BUS ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 	1 MHz, 50% duty cycle, t r  5.6 ns, 
tf < 6 ns, Zout = 50 Et 

B. CL includes probe and jig capacitance. 

4(140  
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GENERATOR 
(See Note Al 

TE INPUT 11V  1.5 V 

tPLZ-0.I 141—  

y--"
4 V 

	 0 V 

	

iPZ11-11 14— 	 'PHZ —.4 

S1to3V
I 

S2 OPEN I 

	

I 	.5 V 

	 Vc 

	

24011 D OUTPUT I 	I 

	0V 

0.7 V 

VO L 
TEST CIRCUIT VOLTAGE WAVEFORMS 

1.0 V 

tPZL-01 14—  

ID OUTPUT 	I 
Si to GND 

52 CLOSED 

\.5 V 

0 V 
;ells —Poi 14- 	 
	\01

% VOH 

	VOL  - 08 V 

B OUTPUT / 2 
v 

PE INPUT 
1 5 V 

3V 

SN75ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 4. TE-TO-TERMINAL ENABLE AND DISABLE TIMES 

TEL 	  

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

FIGURE 5. PE-TO-BUS PULLUP ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, t r  <6  ns, 
6 ns, Zout = 50 S2. 

B. CL includes probe and jig capacitance. 
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SN75ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 

vs 

HIGH LEVEL OUTPUT CURRENT 

TERMINAL LOW-LEVEL OUTPUT VOLTAGE 

VS 

LOW-LEVEL OUTPUT CURRENT 

FIGURE 6 FIGURE 7 

TERMINAL OUTPUT VOLTAGE 

vs 

BUS INPUT VOLTAGE 
I 	I 

VCC 5 V 

- No load 

TA = 25 ° C 

VT_ 

0 2 0 4 0 6 0 8 1 0 1 2 1 4 1 6 1 8 20 

VI—Input Voltage—V 

FIGURE 8 

INSTRUMENTS 
TEXAS 

44$ 

2-696 
	

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

o
o 

VT+ 



V
0

H
—

H
ig

h-
L

ev
e
l
 O

u
tp

u
t  

V
o

lt
ag

e
—

V
 

V
O

L
—

L
ow

-L
ev

el
 O

u
tp

u
t  

V
o

lt
ag

e—
V

 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0 

• 1k \IMRE 
1=1110•=1 

EWE 
AM • 

El 1  
MN 

NMI 
1111 
I %X THE UNSHADED 

I 	r E STANDARD 488-1978 

I AREA CONFORMS TO 
PARAGRAPH 3.5.3 OF 

• 
VCC=5V 

TA = 25° C 

SN75ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

BUS HIGH-LEVEL OUTPUT VOLTAGE 
	

BUS LOW-LEVEL OUTPUT VOLTAGE 
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BUS HIGH-LEVEL OUTPUT CURRENT 
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SN75ALS161 
OCTAL GENERAL•PURPOSE INTERFACE BUS TRANSCEIVER 

D2618, JUNE 1986 REVISED AUGUST 1989 

MEETS IEEE STANDARD 488-1978 (GPIB) 

• 8-Channel Bidirectional Transceiver 

• Designed to Implement Control Bus 
Interface 

• Designed for Single Controller 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low-Power Dissipation . . . 46 mW Max per 
Channel 

• Fast Propagation Times . . . 20 ns Max 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis . . . 650 mV Typ 

• Bus-Terminating Resistors Provided on 
Driver Outputs 

• No Loading of Bus When Device Is Powered 
Down (VCC = 0) 

• Power-Up/Power-Down Protection 
(Glitch-Free) 

description 

The SN75ALS161 eight-channel general-

purpose interface bus transceiver is a monolithic, 
high-speed, Advanced Low-Power Schottky 

process device designed to provide the bus-
management and data-transfer signals between 

operating units of a single controller 

instrumentation system. When combined with 
the SN75ALS160 octal bus transceiver, the 

SN75ALS161 provides the complete 16-wire 
interface for the IEEE 488 bus. 

DW, J, OR N PACKAGE 

(TOP VIEW) 

 

TE 

REN 

IFC 

NDAC 

NRFD 

DAV 

E01 

ATN 

SRQ 

GND 

VCC 
REN 

IFC 

NDAC 

NRFD 

DAV 

E01 

ATN 

SRQ 

DC • 

 

GPIB 

I/O 

PORTS 

TERMINAL 

I/O PORTS 

  

CHANNEL IDENTIFICATION TABLE 

NAME IDENTITY CLASS 

DC 

TE 

Direction Control 

Talk Enable 
Control 

ATN 

SRQ 

REN 

IFC 

E01 

Attention 

Service Request 

Remote Enable 

Interface Clear 

End or Identify 

Bus 

Management 

DAV 

NDAC 

NRFD 

Data Valid 

Not Data Accepted 

Not Ready for Data 

Data 

Transfer 

The SN75ALS161 features eight driver-receiver 

pairs connected in a front-to-back configuration 

to form input/output (I/O) ports at both the bus 
and terminal sides. The direction of data through 

these driver-receiver pairs is determined by the 
DC and TE enable signals. 

The driver outputs (GPIB I/O ports) feature active bus-terminating resistor circuits designed to provide a 
high impedance to the bus when VCC = 0. The drivers are designed to handle loads up to 48 mA of sink 
current. Each receiver features p-n-p transistor inputs for high input impedance and hysteresis of 400 mV 

minimum for increased noise immunity. All receivers have 3-state outputs to present a high impedance 
to the terminal when disabled. 

The SN75ALS161 is manufactured in a 20-pin package and is characterized for operation from 0°C to 70 °C. 

	

I • ) • ) •• 5 . ' 	• 	•fcuments contain information 
•• • .. • 	:I 	•  ion date. Products conform to 

z„,„ terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN75ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

logic symbol t 
	

logic diagram (positive logic) 

Dc 
1111  

TE
(11  

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

Designates.3-state outputs. 

Designates passive-pullup outputs. 

EN1/G4 

EN2/G5 

(8)  
ATN 

(7) 
 

E01 

191 
	 SRO 

(2)  
REN 

(31  
IFC 

(61  
DAV 

14)  
NDAC 

(5)  
NRFD 

RECEIVE/TRANSMIT FUNCTION TABLE 

CONTROLS BUS-MANAGEMENT CHANNELS DATA-TRANSFER CHANNELS 

DC TE ATNt.  ATN* SRQ 	REN 

(Controlled by DC) 

IFC E01 DAV 	NDAC 	NRFD 

(Controlled by TE) 
H H H 

R T 	R R T 	R 	R 
H H L 

E 

L L H 
T R 	T T 

F 

R 	T 	T 
L L L 

H L X R T 	R R R R 	T 	T 

L H X T R 	T T T T 	R 	R 

H = high level, L = low level, R = receive, T = transmit, X = irrelevant 

Direction of data transmission is from the terminal side to the bus side, and the direction of data receiving is from the bus side to the terminal 

side. Data transfer is noninverting in both directions. 

*ATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for E01 whenever the DC 

and TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only. 

TEXAS 
INSTRUMENTS 
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EQUIVALENT OF ALL 

CONTROL INPUTS 

TYPICAL OF SRO, NDAC, and NRFD 

GPIB I/O PORT 

INPUT/OUTPUT 

PORT 

Circuit inside dashed lines is on the driver outputs only. 

Vee 

INPUT 

GND 

TYPICAL OF ALL I/O POR7S 

EXCEPT SRO, NDAC, and NRFD GPIB 1/0 PORTS 

INPUt /OUTPUT 

PORI 

Dever output R oe 	30 0 islCivl 

Rec.eiver output R e , — l i0 0 NOiVi 

Circuit inside dashed lines is on the driver outputs only. 

SN75ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

schematics of inputs and outputs 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 

	

Input voltage     5.5 V 
Low-level driver output current 	  100 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 21: 

DW package 	  1025 mW 
J package 	  1025 mW 
N package 	  1150 mW 

Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds: J package 	  300 °C 
Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: DW or N package . 	260°C 

NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25°C free-air temperature, derate the DW and J packages to 656 mW at 70 °C at the rate of 8.2 mW/ °C, 

and derate the N package to 736 mW at 70 °C at the rate of 9.2 mW/°C. 

Apie 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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SN75ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

recommended operating conditions 

•.11:1 	•..,•.1 	MAX UNIT 

Supply voltage, VCC 4., o 	, 	5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, Vg_ 0.8 V 

High-level output current, 10H 
Bus ports with pullups active -5.2 mA 

Terminal ports -800 tLA 

Low-level output current, lot .  
Bus ports 48 

mA 
Terminal ports 16 

Operating free-air temperature, TA 0 	 70 °C 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP 1.  MAX UNIT 

VIK Input clamp voltage II = -18 mA -0.8 -1.5 V 

Vhys Hysteresis (VT+ - VT _I Bus 0.4 0.65 V 

V01-1* 
High-level 

output voltage 

Terminal 10H = -800 AA 2.7 3.5 
V 

Bus 1 0H --- -5.2 mA 2.5 3.3 

VOL 
Low-level 

output voltage 

Terminal 10L = 16 mA 0.3 0.5 
V 

Bus IOL = 48 mA 0.35 0.5 

II 
Input current at 

maximum input voltage 
Terminal Vi = 5.5 V 0.2 100 AA 

IIH 
High-level 

input current 

Terminal 

and 

control 

inputs 

V1 = 2 7 V 0.1 20 i°, 

'IL 
Low-level 

input current 
V1 = 0.5 V -10 -100 AA 

V1/0(bus) Voltage at bus port Driver disabled II(bus) = 0 2.5 3.0 3.7 
V 

1 1(bus) = -12 mA - 1.5 

_ 

11/0(bus) Current into bus port Power on Driver disabled 

Vllbusl = -1.5 V to 0.4 V -1.3 

mA  

VI(bus) = 0.4 V to 2.5 V 0 -3.2 

VI(bus) = 2.5 V to 3.7 V 
+2.5 

-3.2 

Vllbusl = 3.7 V to 5 V 0 2.5 

Vllbusl = 5 V to 5.5 V 0.7 2.5 

Power off VCC = 0, Vllbusl = 0 to 2.5 V 40 i.,A 

IOS 
Short-circuit 

output current 

Terminal -15 -35 -75 
mA 

Bus -25 -50 -125 

ICC Supply current No load, 	 TE and DC low 55 75 mA 

Ci/o(bus) Bus-port capacitance 
VCC = 5 V to 0, 

VtiQ = 0 to 2 V, f = 1 MHz 
30 pF 

1.  All typical values are at VCC = 5 V, TA - 25°C 

t VOH  applies to 3-state outputs only. 

2-702 
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BUS 
INPUT 

TERMINAL 

OUTPUT 

X7.5 

( 

1.5 V 

I See Note S) 

tpLH --04.1 

1.5 V 

0V 

tPHL--14-01 

VOH 

1.5 V 

VOL 

1.5 V 

3V 

SN75ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

switching characteristics over recommended range of operating free-air temperature (unless otherwise 

noted), VCC m 5  V 

PARAMETER FROM TO 
TEST 

CONDITIONS 
MIN TYP 1 	MAX UNIT 

Propagation delay time, 
1PLH low-to-high-level output 

Terminal Bus 
CL = 30 pF, 

See Figure 1 

10 	20 
ns 

Propagation delay time, 
tPHL 	high-to-low-level output 

12 	20 

Propagation delay time, 
tPLH low-to-high-level output 

Bus Terminal 
CL = 30 pF, 

See Figure 2 

5 	10 

ns  
Propagation delay time, 

IPHL  high-to-low-level output 
7 	14 

tpzH 	Output enable time to high level 

TE or DC 

BUS 

(ATTN, E0I, 

REN, IFC, 

and DAVI 

CL = 15 pF, 

See Figure 3 

30 

ns 
45 

tpHz 	Output disable time from high level 20 

tpzL 	Output enable time to low level 

tPLZ 	Output disable time from low level 20 

tpzH 	Output enable time to high level 

TE or DC Terminal 
CL = 15 pF, 

See Figure 4 

30 

ns tpHz 	Output disable time from high level 25 

tpzi_ 	Output enable time to low level 30 

tpLz 	Output disable time from low level 25 

tAll typical values are at TA = 25°C. 

PARAMETER MEASUREMENT INFORMATION 

5V 

 

4.3 V 

  

200 St 240 n 

   

FROM (BUS) 
OUTPUT UNDER 
TEST 

   

TEST POINT 

FROM (TERMINAL) 
OUTPUT UNDER 

TEST I CL = 30 pF 

T (See Note Al 

• 	TEST POINT 

   

   

      

 

CL= 30 pF 

T (See Note Al 
480 52 

   

   

3 k1-) 

LOAD CIRCUIT 
	

LOAD CIRCUIT 

TERMINAL
\ 1.5 V 	

3 V 

.-,,c  INPUT 	 1.5 V 

(See Note 13) 	I \ 	 0 V 

,PLH —14-01 	 tPH L-0-01 
VOH 

2.2 V 

1.0 V 

BUS 

OUTPUT 

VOH 

VOLTAGE WAVEFORMS 
	

VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS 
	

FIGURE 2. BUS-TO-TERMINAL 
PROPAGATION DELAY TIMES 

	
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t r  s6 ns, 

ns, Zout = 50 U. 
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SN75ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

S1 	 Si 
0— 5 V 	 • 0— 4.3 V 

FROM (BUS) 

OUTPUT UNDER 

TEST 

200 3-2 

TEST POINT 
FROM (TERMINAL) 

OUTPUT 

UNDER TEST 

240 E2 

TEST POINT 

  

CL= 15 pF 

T (See Note A) 

LOAD CIRCUIT 

— — —N /— 	 --\ /— 	— 3V 
CONTROL 

INPUT 	X, 1.5  V 
	 1.5V 

(See Note B1 	
X 

— — —/ I \— 	
(see 

	I \— 
1 1,2H—► 1 If 	tpHz--.1 fro— 

BUS 	 1 I 	 i 	  VOH 
, 	I 	 90% 1 OUTPUT 	l 	2 V 

Si OPEN 	1 	 I 

1P2L—h-1.1 	 tPLZ — 
I 

0.5 V 

VOL 

VOLTAGE WAVEFORMS 

FIGURE 3. BUS ENABLE AND 
DISABLE TIMES 

CL= 15 pF -I (See Note Al 

LOAD CIRCUIT 

- ■ r- 	 -‘ i- - - - - - 3V 
CONTROL X

1.5 V 
INPUT 	/ 	(See Note BI 	XI 1.5 V  — — J 1  N— — — — — — — — --, I \—. — — — -- 0 V 

VZH —ie.1 re— 
L 	I 	1 	

tPHz--1.1 
TERMINA 

	I...- 

; 	15 V 
S1 OPEN 	I 	

I 	„ oh 	— VOH 
OUTPUT  

	

I   0 V 
1PLZ —lel 1.4— 

. 4 V 

1.0 V 

0.7 V 
VOL 

VOLTAGE WAVEFORMS 

FIGURE 4. TERMINAL ENABLE 
AND DISABLE TIMES 

480 SI 

0 V 

BUS 

OUTPUT 
	

1.0 V 
Si CLOSED 

3.5 V 

3 kit 

tPZL 	1.4— 

TERMINAL 

OUTPUT 

S1 CLOSED 

NOTES: A. CL includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t r  s6 ns, 
tf 	ns, Zou t = 50 0. 
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VCC =1 5 V 
TA = 25 ° C 

—5 —10 —15 —20 —25 —30 —35 —40 	 0 	10 	20 	30 	40 	50 	60 
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  —
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ig

h-
L

e
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l
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u
tp

u
t  

V
o

lta
g

e—
V

 

IOH—High-Level Output Current—mA 

FIGURE 5 

10L—Low-Level Output Current—mA 

FIGURE 6 

0.6 

I 

• 

0.5 

0 
> 0.4 
0 
o. 
0 
O

• 

0.3 

0.2 
0 

O 0.1 

SN75ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 	 TERMINAL LOW-LEVEL OUTPUT VOLTAGE 

vs 	 vs 

HIGH-LEVEL OUTPUT CURRENT 	 LOW-LEVEL OUTPUT CURRENT 

TERMINAL OUTPUT VOLTAGE 

vs 

BUS INPUT VOLTAGE 

VCC = 5  V 
No load _ 

TA = 25° C 

_ . VT+ 

1 i 

FIGURE 7 
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FIGURE 10 FIGURE 11 
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SN75ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

BUS HIGH-LEVEL OUTPUT VOLTAGE 

vs 
HIGH-LEVEL OUTPUT CURRENT 

—10 —20 —30 —40 —50 —60 

IOH—High-Level Output Current—mA 

FIGURE 8 

BUS OUTPUT VOLTAGE 

vs 

TERMINAL INPUT VOLTAGE 

BUS-LOW LEVEL OUTPUT VOLTAGE 

vs 

LOW-LEVEL OUTPUT CURRENT 
0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0 
0 10 20 30 40 50 60 70 80 90 100 

OL — Low-Level Output Current—mA 

FIGURE 9 

BUS CURRENT 

vs 

BUS VOLTAGE 
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1.7 
0 
0.9 10 	11 12 1.3 14 15 16 

VI—Input Voltage—V 
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• 
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—4  	
THE UNSHADED 
AREA CONFORMS TO 

 PARAGRAPH 3.5.3 OF 

IEEE STANDARD 488-1978 
7 	  
—2 —1 	0 	1 	2 	3 	4 	5 6 

VI/Olbus) —Bus Voltage—V 

1 1
/0
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u

s
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B
u
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u
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t—
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A

 

—5 

6 

0 

—1. 

VCC = 5 V 
TA = 25° C 

VCC = 5 V 
No load 

TA = 25° C 

Vcc = 5 V 
TA = 25° C 



SN75ALS162 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

D2618, JUNE 1986—REVISED AUGUST 1989 

MEETS IEEE STANDARD 488-1978 (GPIB) 

• 8-Channel Bidirectional Transceiver 

	

	
DW PACKAGE 

(TOP VIEW) 
• Designed to Implement Control Bus 

Interface 

• Designed for Multicontrollers 

• High-Speed Advanced Low-Power Schottky 

Circuitry 	 GPIB 

• Low Power Dissipation . . . 46 mW Max per 	 I/O 

Channel 	 PORTS 

• Fast Propagation Times . . . 20 ns Max 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis . . . 650 mV Typ 

• Bus-Terminating Resistors Provided on 

Driver Outputs 

• No Loading of Bus When Device Is Powered 

Down (VCC = 0) 	 sc 11 	221 VCC  

• Power - Up/Power -Down Protection 	
TE 1 2 	211 NC 

 

(Glitch -Free) 	
REN II 3 	20 11 IRF  EDN 

	

IFC 1 4 	19 

	

NDAC 15 	181 NDAC 
description 	 GPIB 

	

NRFD 16 	17 I NRFD  

The SN75ALS162 eight - channel general - 	 16 I  

	

PORT

o 	
DAV 07 

DAv  

S  
purpose interface bus transceiver is a monolithic, 	 EDIe 	11 45 1 ACIT  ■ EIN  

high-speed, Advanced Low-Power Schottky 	 ATN ■ 
process device designed to provide the bus- 	 SRQ 110 	13 ■ SRQ 

management and data-transfer signals between 	 GND 	121 DC 

TERMINAL 

I/O PORTS 

SC ■ 1 • 241 VCC 

	

TE 12 	231 NC 

REN 	2211 REN 

	

IFC 14 	211 IFC 

	

NDAC 1 5 	201 NDAC 

	

NRFD Is 	191 NRFD 

	

DAV 117 	181 DAV 

	

E01118 	17 E01 

	

ATN • • 	161 ATN 

	

SRQ 11110 	151ISRQ 

NC nil HI NC 

	

GND ■ 12 	3 ■ DC 

 

TERMINAL 

I/O PORTS 

 

 

N PACKAGE 

(TOP VIEW) 

 

      

operating units of a multiple-controller 

instrumentation system. When combined with 
the SN75ALS160 octal bus transceiver, the 
SN75ALS162 provides the complete 16-wire 

interface for the IEEE 488 bus. 

NC—No internal connection. 

The SN75ALS162 features eight driver-receiver 
pairs connected in a front-to-back configuration 
to form input/output 11/01 ports at both the bus and terminal sides. The direction of data through these 

driver-receiver pairs is determined by the DC, TE, and SC enable signals. The SC input allows the REN 

and IFC transceivers to be controlled independently. 

The driver outputs IGPIB I/O ports) feature active bus-terminating resistor circuits designed to provide a 
high impedance to the bus when VCC = 0. The drivers are designed to handle loads up to 48 mA of sink 

current. Each receiver features p-n-p transistor inputs for high input impedance and hysteresis of 400 mV 
minimum for increased noise immunity. All receivers have 3-state outputs to present a high impedance 

to the terminal when disabled. 

The SN75ALS162 is manufactured in a 22-pin dual-in-line N package and in 24-pin DW package, and is 

characterized for operation from 0°C to 70 °C. 

PRODUCTI011. 	' •ocuments contain information 
current as of 	on date. Products conform to 
specification. ,... 	terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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V6 1 	_Cr 

DC 
[131 (12) 

TE 
[2] (2)  

SC [11 (1)  

> 1 

[16] 

ATN 
(14)  

•  	

4 

E01 	• 	 

	

[151 	 
SRQ (13) 

	

[22] 	 
REN 120) 

	

[211 	• 

IFC 
1191 

	

[18) 	 
DAV 116) 

	

[291  	1 	_cr  

	

NDAC (181 
	 I> 	2  

	

[19] 	 7 2 	1 

	

NRFD (17)_ 
	 D 	,fig  

• V 2 	1 	J=1" 

1 

V 

I> 6V 

> le 
1 	_CI 

E> 
1 	LT 

(> 	371 

1 

I> 	2t7 

NDAC 

NRFD 

EN1/G4 

EN2/G5 

EN3 

REN 

I FC 

tThis symbol is in accordance with ANSI/ EEE Std 91-1984 and 

IEC Publication 617-12. 

V Designates 3-state outputs. 

Designates passive-pullup outputs. 

SN75ALS162 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

CHANNEL IDENTIFICATION TABLE 

NAME IDENTITY CLASS 

DC 

TE 

SC 

Direction Control 

Talk Enable 

System Control 

Control 

ATN 

SRQ 

REN 

IFC 

ED) 

Attention 

Service Request 

Remote Enable 

Interface Clear 

End or Identify 

Bus 

Management 

DAV 

NDAC 

NRFD 

Data Valid 

Not Data Accepted 

Not Ready for Data 

Data 

Transfer 

logic symbolt 
	

logic diagram (positive logic) 

I I Denotes pin numbers for DW package. 

I Denotes pin numbers for N package. 

TF XAS 
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Dc 	YE 	ATMs 

BLIS.HIANAGEVIENT CHANNELs 

Arit sna 

(rerwin3116414y PCF 

Fl 	R 	L 

L. 	L 	H 

1.- 	L 	L 

IR 	L 	X  

r 	I-1 	 Sr 
-.-. 

DATA-TRANSFER CHANNELS  

OAV NDAC NRFD 

IControlled by TEL 

CONTROLS 

sC 

SN75ALS162 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

RECEIVE/TRANSMIT FUNCTION TABLE 

H = high level, L = low level, R = receive, T = transmit, X = it elevant 
Direction of data transmission is from the terminal side to the bus side, and the direction of data receiving is from the bus side to the 

terminal side. Data transfer is noninverting in both directions. 
tATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for E01 whenever the DC 

and TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only. 

schematics of inputs and outputs 

TYPICAL OF SRQ, NDAC, and NRFD 

GPIB I/O PORT 

INPUT/OUTPUT 
PORT 

Circuit inside dashed lines is on the driver outputs only. 

Vcc 

INPUT 

ONO 

EQUIVALENT OF ALL 

CONTROL INPUTS 

TYPICAL OF ALL I/O PORTS 

EXCEPT SRQ, NDAC, and NRFD GPIB I/O PORTS 

INPUT/OUTPUT 

PORT 

Driver output R eg  - 30 :1 NOM 

Receiver output R e , 	1 1 0 11 NOM 

Circuit inside dashed lines is on the driver outputs only. 

TEXAS 
INSTRUMENTS 
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SN75ALS162 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 
Input voltage 	  5.5 V 
Low-level driver output current 	  100 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

DW package 	  1350 mW 
N package 	  1700 mW 

Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  — 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: DW or N package 	 260 °C 

NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25°C free-air temperature, derate the DW package to 864 mW at 70°C at the rate of 10.8 mW/°C, and 
derate the N package to 1088 mW at 70°C at the rate of 13.6 mW/°C. 

recommended operating conditions 

MIN 	':. 021  

o 

MAX UNIT 

Supply voltage ,  VCC 4.75 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VII ., 0.8 V 

High-level output current, 1 0H 
Bus ports with 3-state outputs —5.2 mA 

Terminal ports —800 AA 

Low-level output current, 10L 
Bus ports 48 

mA 
Terminal ports 16 

Operating free-air temperature, TA 0 70 °C 

TEXAS 
INSTRUMENTS 
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SN75ALS162 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage II = -18 mA -0.8 -1.5 V 

Vhys Hysteresis (VT +  - VT_) Bus 0.4 0.65 V 

VOH 
High-level 

output voltage 

Terminal Ir3H = -800 AA 2.7 3.5 
V 

Bus 'OH = -5.2 mA 2.5 3.3 

VOL 
Low-level 

output voltage 

Terminal Im = 16 mA 0.3 0.5 
V 

Bus 10L = 48 mA 0.35 0.5 

II 
Input current at 

maximum input voltage 
Terminal Vi = 5.5 V 0.2 100 I.,A 

IIH 
High-level 

input current 

Terminal 

and 

control 

inputs 

V1 = 2.7 V 0.1 20 r,A 

Ill Low-level 

input current 
Vi = 0.5 V -10 -100 FA 

VI/0(bus) Voltage at bus port Driver disabled II(bus/ 	= 0 3.7 
 

2.5 3.0 
V 

1 1(bus) = 	-12 mA -1.5 

11/0(bus) Current into bus port Power on Driver.disabled 

VI(bus) = -1.5 V to 0.4 V -1,3  

mA  

VI(bus) = 0.4 V to 2.5 V 0 -3.2 

VI(bus) = 2.5 V to 3.7 V 
+2.5 

-3.2 

VI(bus) = 3.7 V to 5 V 0 2.5 

VIlbus) = 5 V to 5.5 V 0.7 2.5 

Power off VCC = 0, 	VI(bus) = 0 to 2.5 V -40 pA 

los 
Short-circuit 

output current 

Terminal -15 -35 -75 
mA 

Bus -25 -50 -125 

ICC Supply current No load, 	 TE, DC, and SC low 55 75 mA 

Ci/olbus) Bus-port capacitance 
VCC = 5 V to 0, 

VI/0 = 0 to 2 V, 	f = 1 MHz 
30 OF 

tAll typical values are at Vcc = 5 V, TA = 25°C. 

applies for 3-state outputs only. 
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LOAD CIRCUIT LOAD CIRCUIT 

2.2 V BUS 
OUTPUT 

BUS 

INPUT 1(1 .5 V 

I 	(See Note BI 

tpLH —fe ► I 

TERMINAL 

OUTPUT 1.5 V 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PARAMETER MEASUREMENT INFORMATION 

5V 

200 

I CI_ -= 30 pF 

i.  (See Note AI 

TEST POINT 

480 I CL = 30 pF 

T (See Note Al 

4.3 V 

240 52 

• 	TEST POINT 

13 kcl 

FIGURE 1. TERMINAL-TO-BUS 	 FIGURE 2. BUS-TO-TERMINAL 
PROPAGATION DELAY TIMES 	 PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, t r  s6 ns, 

tf s.6 ns, Zout = 50 0. 

TEXAS 
INSTRUMENTS 
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1  FROM (BUS) 
OUTPUT UNDER 
TEST 

FROM (TERMINAL) 
OUTPUT UNDER 

TEST 

TERMINAL 
INPUT 	 1.5 V 

I 	(See Note BI 

tPLH-14—► l 

3V 

\1.5 V 

	 0V 

1PHL-14-01 

VOH 

1.5  

VO L 

SN75ALS1 62 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

switching characteristics over recommended range of operating free-air temperature (unless otherwise 
noted), VCC = 5 V 

PARAMETER FROM TO 
TEST 

CONDITIONS 
MIN TYPt 	MAX UNIT 

Propagation delay time, 
tPLH 

low-to-high-level output 
Terminal Bus 

CL = 30 pF, 

See Figure 1 

10 	20 
ns 

Propagation delay time, 
tPHL 

high-to-low-level output 
12 	20 

Propagation delay time, 
tPLH low-to-high-level output 

Bus Terminal 
CL = 30 pF, 

See Figure 2 

5 	10 

ns 
Propagation delay time, 

tPHL  
high-to-low-level output 

7 	14 

tPZI-1 	Output enable time to high level 
TE, DC, 

Or 

SC 

BUS 

(ATTN, EOI, 

REN, IFC, 

and DAV) 

CL = 15 pF, 

See Figure 3 

30 

ns tPHZ 	Output disable time from high level 20 

tPZL 	Output enable time to low level 45 

tpLz 	Output disable time from low level 20 

tPZH 	Output enable time to high level 
TE, DC, 

Or 

SC  

Terminal 
CL = 15 pF, 

See Figure 4 

30 

ns 
tpHz 	Output disable time from high level 25 

tpzL 	Output enable time to low level 30 

tpLz 	Output disable time from low level 25 

tAll typical values are at TA - 25°C. 



SN75ALS162 
OCTAL GENERAL•PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

S1 	 S1 
0— 5 V 0-4.3 V 

FROM (BUST 

OUTPUT UNDER 

TEST 

200 Si 

TEST POINT 
FROM (TERMINAL) 

OUTPUT 

UNDER TEST 

240 SZ 

TEST POINT 

  

  

CL = 15 pF 

T (See Note A) 

LOAD CIRCUIT 

480 CL = 15 pF 

is  (See Note A) 

LOAD CIRCUIT 

3 kft 

	  --‘ r- - - 3V 	 -% /- 	 -\ I-  -- 1   I-  
CONTROL VI 

INPUT 
	1.5 V 	 A1.5 V 

(See Note 13) 	X 1.5 V  

CONTROL 

--JAL- 

1.5 V  (See Note (3) 	 INPUT 

tPZH-1.4 ke- 

- - .../ I 

	

tPHZ--1.4 1.6- 	
0 V 	

t_pz_H_/„.41 ,_r___ _____ -J 1\- - -- -- OV 
tPHZ -.I IF 

	 1 	 VOH 	TERMINAL 	I i 	  

S1 OPEN 

BUS 

OUTPUT 	
I  

	

21 	V 

	

I 	

I 

I 	

90% 

S1 OPEN 

OUTPUT 

1 
1.5 V 

90% 	 VOH 

tPZL 	
0 V 	

tPZL -1.1  
 0 V 

3.5 V 
—4-I.( 	 tPLZ 	 1.1- 	

I 
tPLZ -1...1 I.- 

- 4 V 

1.0 V 
0.7 V 

VO L 

VOLTAGE WAVEFORMS 

FIGURE 3. BUS ENABLE AND 
	

FIGURE 4. TERMINAL ENABLE 
DISABLE TIMES 
	

AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

8. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t r  <6  ns, 
tf s6 ns, Zout = 50 0. 

TEXAS 
INSTRUMENTS 
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OUTPUT 

Si CLOSED 

 

VOLTAGE WAVEFORMS 

TERMINAL 

OUTPUT 

S1 CLOSED 
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SN75ALS162 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 	 TERMINAL LOW-LEVEL OUTPUT VOLTAGE 

vs 	 vs 
HIGH-LEVEL OUTPUT CURRENT 	 LOW-LEVEL OUTPUT CURRENT 

4.0  	 0.6 	  

5 	10 15 20 25 30 35 40 

I0H—High-Level Output Current—mA 

FIGURE 5 
	

FIGURE 6 

TERMINAL OUTPUT VOLTAGE 

vs 

BUS INPUT VOLTAGE 

VCC 
- No 

TA 

= 
load 

= 25° C 

5 V 

. VT_ A VT+ 

0 02 0 4 0 6 0 8 1 0 1 2 1 4 1.6 1 8 2 0 
VI—Input Voltage—V 

FIGURE 7 
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SN75ALS162 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

BUS HIGH-LEVEL OUTPUT VOLTAGE 

vs 

HIGH-LEVEL OUTPUT CURRENT 

vcc = 5 v 
TA = 25° C 

—10 —20 —30 —40 —50 —60 

Ic-i—High-Level Output Current—mA 

FIGURE 8 

BUS OUTPUT VOLTAGE 

vs 

TERMINAL INPUT VOLTAGE 

VCC = 5  V 
No load 

TA = 25° C 

0 
0.9 1 0 1 1 1 2 1.3 1 4 1 5 1.6 1.7 

VI—Input Voltage—V 

FIGURE 10  

BUS-LOW LEVEL OUTPUT VOLTAGE 

vs 

LOW-LEVEL OUTPUT CURRENT 

0 10 20 30 40 50 60 70 80 90 100 

IOL — Low-Level Output Current—mA 

FIGURE 9 

BUS CURRENT 
vs 

BUS VOLTAGE 

M m :THE UNSHADED 
AREA CONFORMS TO 
PARAGRAPH 3.5.3 OF 

IEEE STANDARD 488-1978 
—7 

—2 —1 	0 	1 	2 	3 	4 	5 	6 

V1/0(busl—Bus Voltage— V 

FIGURE 11 
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SN75ALS163 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

D2611, JUNE 1986—REVISED SEPTEMBER 1989 

• 8-Channel Bidirectional Transceivers 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Power Dissipation . . . 46 mW Max per 
Channel 

• Fast Propagation Times .. . 20 ns Max 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis . . . 650 mV Typ 

• Open-Collector Driver Output Option 

• No Loading of Bus When Device Is Powered 

Down (Vcc -0) 

• Power-Up/Power-Down Protection 
(Glitch-Free) 

description 

The SN75ALS163 octal general-purpose 

interface bus transceiver is a monolithic, high-
speed, Advanced Low-Power Schottky device. 

It is designed for two-way data communications 

over single-ended transmission lines. The 
transceiver features driver outputs that can be 

operated in either the open-collector or 3-state 
mode. If Talk Enable (TE) is high, these outputs 
have the characteristics of open-collector 

outputs when Pullup Enable (PE) is low and of 
3-state outputs when PE is high. Taking TE low 

places the outputs in the high-impedance state. 
The driver outputs are designed to handle loads 
of up to 48 mA of sink current. Each receiver 

features p-n-p transistor inputs for high input 

impedance and 400 mV minimum of hysteresis 

for increased noise immunity. 

Output glitches during power-up and power-
down are eliminated by an internal circuit that 
disables both the bus and receiver outputs. The 

outputs do not load the bus when VCC = 0. 

The SN75ALS163 is characterized for operation 

from 0°C to 70 °C. 

DW, J, OR N PACKAGE 

(TOP VIEWI 

TERMINAL 

I/O PORTS 

FUNCTION TABLES 

EACH DRIVER EACH RECEIVER 

INPUTS OUTPUT 

B 

INPUTS OUTPUT 

D 	TE PE B TE PE 

H 	H 

L 	H 

H 	X 

X 	L 

H 

X 

L 

X 

H 

z 

L 

H 

X 

L 

L 

H 

X 

X 

X 

L 

z 

H = high level, L = low level, X = irrelevant, Z = High-impedance 

state. 

TE 

B2 

B3 

GPIB 	B4 

I/O PORTS 	B5 

B6 

B7 

B8 

GND 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include tasting of all parameters. 

TEXAS 
INSTRUMENTS 

Copyright © 1989, Texas Instruments Incorporated 
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M1 13S1 

M2 (SC) 

EN3 IXMTI 

EN4 IRCVI 

logic symbol t 

PE (11) 

9) 
D1 (1  

3 (1 V/24) 
12) 

B1 

   

D2 (18) 

(16)

7)   
D3 

)17
-7)  

D4 --4110— 
(15) 

D5 —4*— 
D6 (14) 

D7 --.11-10—(13)  
(12) 

D8 —IH1— 

V4 1 
(3) 

B2 
(4) 

B3 
(5) 

B4 
(6) 

65 
(7) 

B6 
(8) 

B7 

tr 
(9) 

138 

logic diagram (positive logic) 

Pr  (11) 

TE 

(19) 

2 
(18) 

3 (17) 

TERMINAL 

D5 1151 

D6 

D7 

08 

BUS 

VCC 

INPUT 

GND 

EQUIVALENT OF ALL CONTROL INPUTS EQUIVALENT OF ALL INPUT/OUTPUT PORTS 

INPUT/OUTPUT 
PORT 

Driver output R e , 30 St NOM 

Recover output R e„ - 110 52 NOM 

SN75ALS163 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 6 1 7-1 2. 

V Designates 3-state outputs. 

4 Designate:, open-collector outputs 

schematics of inputs and outputs 
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SN75ALS163 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 

Input voltage 	  5.5 V 

Low-level driver output current 	  100 mA 

Continuous total dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16) inch from the case for 60 seconds: J package 	  300 °C 

Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: DW or N package 	 260°C 

NOTE: 1. All voltage values are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

TA 	25 ° C DERATING TA — 70 ° C 
PACKAGE 

POWER RATING FACTOR POWER RATING 

DW 1125 mW 9.0 mW/°C 720 mW 

1025 mW 8.2 mW/°C 656 mW 

N 1150 mW 9.2 mW/°C 736 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VII_ 0.8 V 

High-level output current, loti 
Bus ports with pullups active — 5.2 mA 

Terminal ports —800 gA 

Low-level output current, lot .  
Bus ports 48 

mA 
Terminal ports 16 

Operating free-air temperature range, TA 0 70 °C 

TEXAS 
INSTRUMENTS 
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SN75ALS163 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 	TYPt 	MAX UNIT 

VIK 	Input clamp voltage II = —18 mA —0.8 	— 1.5 V 

Vhys 	Hysteresis (VT+ — VT_) Bus ' 0.4 	0.65 V 

High-level 
VOH 	output voltage 

Terminal 10H = —800 ;LA, 	TE at 0.8 V 2.7 	3.5 
V 

Bus 1 0H = —5.2 mA, 	PE and TE at 2 V 2.5 	3.3 

Low-level 
VOL 	output voltage 

Terminal loL = 16 mA, 	TE at 0.8 V 0.5 
V 

Bus 1 0L = 48 mA, 	TE at 2 V l.,...5.., 	0.5 

High-level output current 
10H (open-collector mode) 

Bus 
Vo = 5.5 V, 	PE at 0.8 V, 

D and TE at 2 V 
100 pA 

Off-state output current 
10Z 

13-state mode) 
Bus 

PE at 2 V. 

TE at 0.8 V 

Vo = 2.7 V 20 
FA 

Vo = 0.5 V —100 

Input current at 
II 

maximum input voltage 
Terminal V1 = 5.5 V 0.2 	100 pA 

1 11-I 	High-level input current Terminal, 

PE, or TE 

Vi = 2.7 V 0.1 	20 pA 

IIL 	Low-level input current VI = 0.5 V —10 	—100 pA 

Short-circuit 
IOS output current 

Terminal —15 	—35 	—75 
mA 

Bus —25 	— 50 	—125 

ICC 	Supply current No load 
Terminal outputs low and enabled 42 	65 

mA 
Bus outputs low and enabled 52 	80 

Cuo (hus) Bus-port capacitance 
VCC = 5 V or 0, 	VINO = 0 to 2 V, 

f = 1 MHz 
30 pF 

tAll typical values are at VCC = 5 V, TA = 25°C. 
Hysteresis is the difference between the positive-going input threshold voltage, VT +, and the negative-going input threshold voltage, VT _. 

switching characteristics over recommended range of operating free-air temperature (unless otherwise 
noted), VCC = 5  

PARAMETER FROM TO TEST CONDITIONS MIN WO MAX UNIT 

Propagation delay time, 
tPLH 	low-to-high-level output 

Terminal Bus 
CL = 30 pF, 

See Figure 1 

7 	20 

ns 
Propagation delay time, 

tPHL 
high-to-low-level output 

8 	20 

Propagation delay time, 
tPLH 

low-to-high-level output 
Bus Tel urinal 

CL = 30 pF, 

See Figure 2 

7 	14 

ns 
Propagation delay time, 

tPHL 	. 
high-to-low-level output 

9 	14 

tpzH 	Output enable time to high level 

TE Bus 
CL = 15 pF, 

See Figure 3 

19 	30 

ns 
tPHZ 	Output disable time from high level 5 	12 

tpZL 	Output enable time to low level 16 	35 

tpLz 	Output disable time from low level 9 	20 

tpZH 	Output enable time to high level 

TE Terminal 
CL -- 15 pF, 

See Figure 4 

13 	30 

ns 
tPHZ 	Output disable time from high level 12 	20 

tPZL 	Output enable time to low level 12 	20 

tpLz 	Output disable time from low level 11 	20 

ten 	Output pull-up enable time 
PE Bus 

CL = 15 pF, 

See Figure 5 

11 	22 
ns 

 tdis 	Output pull-up disable time 6 	12 

,,n,11 typical values are at TA = 25°C. 
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15 V 

GENERATOR 
(See Note Al 

2 2 V 

/I 

i 5 v  D INPUT 	1  

I 

411-11.i rPLH  

0 OUTPUT i 

	 

3v 

0 V 

,4  

\I 	
vo 

 
\ I 
.,•-,••- 

D OUTPUT 5 V 	 5 V 

13 INPUT i  , 

	

I 	

\ 5 V 

I 	  

i 

	

--1 	 I 	 RV 

LH 1.141.1 	 'PHL—±".I 

	

 	I 

V OL 

3V 

y 01-I 

GENERATOR 
(See Note Al 

5V 

3V 200 0 —3 V 
PE I 

TEST CIRCUIT VOLTAGE WAVEFORMS 

GENE RAE OR 
ISee Note AI 

5 

OUTPUT 

C L  15 pF 

(See Note B) 

2 	

TE INPUT 	v  

Is(ZH -11.1 

B OUTPUT' 
S1 to 3 V 

480 ,2 	I 	2 V 
S2 OPEN I 

'PZL-44-11.1  

B OUTPUT 
SI to GND 

S2 CLOSED 

B 

	 J 

5V 

0 
'PHZ -04  

V  90% 	 OH  

0 8 V 

PLZ 
11 3.• b V 

0 5 V 

VO L 

SN75ALS1 6 3 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS PROPAGATION DELAY TIMES 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

FIGURE 2, BUS-TO-TERMINAL PROPAGATION DELAY TIMES 

FIGURE 3. TE-TO-BUS ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, t r  s 6 ns, 

tf s 6 ns, Zout = 50 0. 

B. CL includes probe and jig capacitance. 

INSTRUMENTS 
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3V 1.3 V 

OUTPUT 

C L  = 15 PE 
[ (See Note B) 

= 

TEST CIRCUIT 

TE INPUT 1.5  V 
	 1.5V 

	 0 V 

tPHZ —.1 141—  

SI to 3 V 
5 V 	

VOH 

V 

I PZE —6 1 	1.0— 	 141-- 

D OUTPUT 	I 

1.0 V 

02 CLOSED 

4 V 

SI Co GND 

VOLTAGE WAVEFORMS 

GENERATOR 
(See Noce Al 

3V 

TE 

24052 	D OUTPUT' 

0.7 V 

S2 OPEN I 

VOL 

3V 

TEST CIRCUIT VOLTAGE WAVEFORMS 

5 V 	 1 V 

0V 
'do 	I41-  
	3il,9\0% 

VOH 

VOL 	V  

V 

GENERATOR 
(See Note A) 

PE 

PE INPUT 

CL -- 
15 pF 

ee Note Et 

R L  = 4130 St 
B OUTPUT 

50 

OUTPUT 

3 

SN75ALS163 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 4. TE-TO-TERMINAL ENABLE AND DISABLE TIMES 

FIGURE 5. PE-TO-BUS PULLUP ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 	1 MHz, 50% duty cycle, tr 	6 ns, 

tf 5 6 ns, Zoirt = 50 0. 

B. CL includes probe and jig capacitance. 
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SN75ALS163 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 

VS 

HIGH LEVEL OUTPUT CURRENT 

I 
VCC= 

I 
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= 25° C 
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TA 

FIGURE 6  

TERMINAL LOW-LEVEL OUTPUT VOLTAGE 

VS 

LOW-LEVEL OUTPUT CURRENT 
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VCc = 5 V 
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SN75ALS163 
OCTAL GENERAL•PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 
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10L—Low-Level Output Current—mA 

FIGURE 10 

4 

BUS OUTPUT VOLTAGE 

vs 

TERMINAL INPUT VOLTAGE 

r 
VCC = 5 V 
No load 

TA = 25 ° C 

0 
0 9 	1 0 	1 1 	1 2 	1.3 	1.4 	1.5 1 6 17 

VI—Input Voltage—V 

FIGURE 11 
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VCC 
ATN E01 
REN 
IFC 
NDAC 
NRFD 	TERMINAL 
DAV 	I/O PORTS 

EOI 
ATN 
SRO 
DC 

22 

21 

20 

t9 

18 

17 

1 6 

15 

t4 

13 

NC—No internal connection. 

CHANNEL IDENTIFICATION TABLE 

NAME IDENTITY CLASS 

DC Direction Control 

TE Talk Enable Control 
SC System Control 

ATN Attention 

SRO Service Request Bus 

REN Remote Enable Management 
IFC Interface Clear 

E01 End or Identify 

ATN +EDI ATN logical OR E01 Logic 

DAV Data Valid 
Data 

NDAC Not Data Accepted 
Transfer 

NRFD Not Ready for Data 

SN75ALS164 
OCTAL GENERAL•PURPOSE INTERFACE BUS TRANSCEIVER 

D2908, JUNE 1986—REVISED AUGUST 1999 

• 8-Channel Bidirectional Transceiver 

	

	 DW PACKAGE 

(TOP VIEW) 

• Designed to Implement Control Bus 

Interface 	 SC  
TE 

• Designed for Multicontrollers 	 REN 
IFC 

• High-Speed Advanced Low-Power Schottky 	 NDAC 
Circuitry 	 GPIB 

NRFD 
I/O 

	

PORTS 	
DAV 

• Low Power Dissipation . . . 46 mW Max per 
E01 

Channel 	 ATN 

• Fast Propagation Times . . . 20 ns Max 	 SRQ  
NC 

• High-Impedance P-N-P Inputs 	 GND 

    

VCC 
ATN + E01 
REN 
IFC 
NDAC 
NRFD 	TERMINAL 
DAV 	I/O PORTS 
E01 
ATN 
SRQ 
NC 
DC 

• Receiver Hysteresis . . . 650 mV Typ 

• Bus-Terminating Resistors Provided on 

Driver Outputs 	 SC 
TE 

• No Loading of Bus When Device Is Powered 	 REN 

Down (VCC 0) 	 IFC 

• Power-Up/Power-Down Protection 

	

	 GPIB 	
NDAC 
NRFD 

(Glitch-Free) 	 I/0 
DAV 

PORTS  
E01 

description 	 ATN 

The SN75ALS164 eight-channel general- 
SRQ 

purpose interface bus transceiver is a monolithic, 	
GND 

high-speed, Advanced Low-Power Schottky 

device designed to meet the requirements of 
IEEE Standard 488-1978. Each transceiver is 

designed to provide the bus-management and 

data-transfer signals between operating units of 
a multiple-controller instrumentation system. 
When combined with the SN75ALS160 octal 

bus transceiver, the SN75ALS164 provides the 
complete 16-wire interface for the IEEE 488 bus. 

The SN75ALS164 features eight driver-receiver 

pairs connected in a front-to-back configuration 

to form input/output I/O)I ports at both the bus 

and terminal sides. All outputs are disabled (at 
a high-impedance state) during VCC power-up 
and power-down transitions for glitch-free 

operation. The direction of data flow through 
these driver-receiver pairs is determined by the 

DC, TE, and SC enable signals. The 
SN75ALS164 is identical to the SN75ALS162 
with the addition of an OR gate to help simplify 
board layouts in several popular applications. 
The ATN and EOI signals are ORed to pin 21, 

which is a standard totem-pole output. 

N DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

l•ngio !ION MIA rocuments contain information 
ni RS of n I. neon date. Products conform to 

terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include tasting of all parameters. 
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[161 

ATN 
1141 

logic symbolt 

DC  11311121  	 
EN1/G4 

TE 
[21(2)  EN2(G5 
[1111)  

SC 	 EN3 

[91 

V 	(91 
ATN 

EN6 

[81 
(8) EOI 

[231 
1211 

 ATN+E01 
[171 

EOI 1151 

1> 	6V 

'71 

[151  s v6 	1 	IT 
1131 

	 vi 	1  

REN 	t 	C> 3 V 

	

[211 	 • 9 -5 	1 	_LT 
1191 

IFC 	 C.> 	3 V 

[181 	• V -5 	1 	_Er  

DAV 
1161 r> 2 V 

	

[201 	 • K7 2 	1 	IT 

	

NDAC 1181 
	

1> 

[191 	• '7 2 	1  

NRFD 
(17) 

V 2 	1 	.LT 

SRQ [..> 
[101 
(10) SRQ 

151 
(61 NRFD 

IThis symbol is in accordance with ANSI/IEEE Std 91-1 9 84 and 
IEC Publication 6 1 7-1 2. 
VDesignates 3-state outputs. 
i/ Designates passive-pullup outputs. 

[31 
131 REN 

[41 

141 IFC 

[71 

17)  DAV 

151 
151 

NDAC 

[131 
DC (211>0-7— 

121 
TE 

[11 
SC L11_1> 

ATN 
[1611141 

[91 

191 ATN 

ATN+EOI 

[171 

E01 (19) 

[151 

SRQ 1131 

[221 

RE
N 1201 

[211 

IFC 
1191 

[181 

DAV "6)  

NDAC 

[191 

NRFD 
1171 

[81 

181 E01 

[101 
1101 SRO 

[31 

	131  REN 

[41 

141 IFC 

[71 

(7)  DAV 

[51 

15) NDAC 

[61 • 	161  
NRFD 

SN75ALS164 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

The driver outputs (GPIB I/O ports) feature active bus-terminating resistor circuits designed to provide a 

high impedance to the bus when supply voltage VCC is 0. The drivers are designed to handle loads up 
to 48 mA of sink current. Each receiver features p-n-p transistor inputs for high input impedance and 

hysteresis of 400 mV minimum for increased noise immunity. All receivers have 3-state outputs to present 
a high impedance to the terminal when disabled. 

The SN75ALS164 is manufactured in a 22-pin dual-in-line N package and in 24-pin DW package, and is 
characterized for operation from 0 °C to 70 °C. 

1 Denotes pin numbers for DW package. 
1 1 Denotes pin numbers for N package.  

logic diagram (positive logic) 
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ATN t 

CONT ROLS 

DC 	TE 

S BUS-MANAGI  •.'r'.I CHANNEL  

ATN t 	SRQ 	 IFC 

(Controlled by DCI 	 rV sc) 

RECEIVE/TRANSMIT FUNCTION TABLE 

H 	H 	L 

DATA-TRANSFER CHANNELS 

DAV NDAC NRFD 

(Controlled by TEl 

T 

R 

SC EOI 

R 	T 	T 
T 

SN75ALS164 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

H = high level, L = low level, R = receive, T = transmit, X = irrelevant 
Direction of data transmission is from the terminal side to the bus side, and the direction of data receiving is from the 
bus side to the terminal side. Data transfer is noninverting in both directions. 
1- ATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for E01 

whenever the DC and TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions 
as an independent transceiver only. 

ATN +E01 FUNCTION TABLE 

INPUTS OUTPUT 

ATN EOI ATN+E01 

H X H 

X H H 

L L L 

TEXAS 
INSTRUMENTS 
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SN75ALS164 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

schematics of inputs and outputs 

EQUIVALENT OF ALL 

CONTROL INPUTS 

VCC 

TYPICAL OF SRQ, NDAC, and NRFD 

GPIB I/O PORT 

v cc  
I 7 k 0 

 NOM 

10 

NOM 

9 lot 

NOM 

INPUT 	  

GNU i 

,--2 

 I 

NOM 

Circuit inside 

INPUT,OUTPUT 

PORT 

GND 

dashed lines is on GPIB I/O ports only. 

TYPICAL OF ALL I/O PORTS 

EXCEPT SRQ, NDAC, and NRFD GPIB I/O PORTS 
ATN+EOI OUTPUT 

vnn 

200 0 

FI, 
1 7 I, 

NOM 

10 I, 	 7 	VCC 

NOM 

510  
OUTPUT 4  , 

NOM 

41, 

NOM 

I 

lb 1 3IG, 	 25 kit 

GND 

GND 

 

PORT 

Driver output R eg  = 30 

Receiver output R eg  = 

Circuit inside dashed lines 

INPUT/OUTPUT 

0 NOM 

110 0 NOM 

is on GPIB I/O ports only. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 
Input voltage 	  5.5 V 
Low-level driver output current 	  100 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

DW package 	  1350 mW 
N package 	  1700 mW 

Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16) inch from the case for 10 seconds: DW or N package .... 260°C 

NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25 ° C free-air temperature, derate the DW package to 864 mW at 70 ° C at the rate of 10.8 mW/°C, 
and derate the N package to 1088 mW at 70°C at the rate of 13.6 mW/°C. 

TEXAS 
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SN75ALS164 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIE/ 2 V 

Lowdevel input voltage. V11_ 0.8 V 

High-level output current, Imi 

Bus ports with 3-state outputs -5.2 mA 

Terminal ports _arm 
µAA 

ATN+EOI - 	' 

Low-level output current, 10 L  

Bus ports 4u 

mA Terrain.' flans 16 

ATN- • 4 

Operating free-air temperature, TA 0 70 °C 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP t MAX UNIT 

VIK Input clamp voltage II = - 18 mA -0.8 -1.5 V 

Vhys Hysteresis (VT + - VT_) Bus . 0.4 0.65 V 

VOHt  High-level output voltage 

Terminal Icni = -800 µA 2.7 3.5 

V Bus 1 0H = -5.2 mA 2.5 3.3 

ATN+E01 Imi = -400p.A 2.7 

VOL Low-level output voltage 

Terminal lot.  = 16 mA 0.3 0.5 

V Bus IOL = 48 mA 0.35 0.5 

ATN+E01 10L = 4 mA 0.4 

II 
Input current at 

maximum input voltage 

Terminal 5  V1 = 5.5 V 0.2 100 
pA 

ATN, E01 VI = 5,5 V 200 

11H High-level input current 

Terminal 

control 
V1 = 2,7 V 0.1 20 

rrA 

ATN, E01 Vi = 2.7 V 40 

11L Low-level input current 

Terminal 

control 
V1 = 0.5 V -10 -100 

pA 

ATN, E01 Vi = 0.5 V -500 

V1/0Ibus1 Voltage at bus port DI Wel disabled 
I11bus1 	- 	0 2 5 3.0 3 7 

V  
lift s ) - 	-12 rnA -1 5 

11/0lbusl Current into bus port Power on Driver disabled 

VIlbus) = -1.5 V to 0.4 V -1.3 

mA 

5A 

 

VlIbuS1 = 0.4 V to 2.5 V 0 -3.2 

Vuh us) = 2.5 V to 3.7 V 
+2.5 

-3.2 

VIlbusl = 3.7 V to 5 V 0 2.5 

VlIbus) = 5 V to 5.5 V 0.7 2.5 

Power off VCC = 0, 	V1(bus) = 0 to 2.5 V -40 

IOS Short-circuit output current 

Terminal -15 -35 -75 

mA Bus -25 -50 -125 

ATN+EOI -10 -100 

ICC Supply current No load, 	 7E, DC, and SC low 55 75 mA 

Cdolbusl Bus-port capacitance 
Vu

C
o = 0 to 2 V, f = 1 MHz 

pF 
 

30 

tAll typical values are at VCC = 5 V, TA = 25 ° C. 
t v OH applies for 3-state outputs only. 

Except ATN and E01 terminal pins. 
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SN75ALS164 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

switching characteristics over recommended range of operating free-air temperature (unless otherwise 
noted), VCC — 5  V 

PARAMETER FROM TO 
TEST 

CONDITIONS 
MIN 	TYP MAX UNIT 

Propagation delay time 
tPLH 	low-to-high-level output 

Terminal Bus 
CL = 30 pF, 

See Figure 1 

10 	20 
ns 

tPHL
Propagation delay time, 

high-to-low-level output 
12 	20 

Propagation delay time 
tPLH 	low-to-high-level output 

Bus Terminal 
CL = 30 pF, 

See Figure 2 

5 	10 

ns 
Propagation delay time, 

tPHL 	high-to-low-level output 
7 	14 

Propagation delay time, 
tPLH 	low-to-high-level output 

Terminal ATN 

or 

Terminal E01 

ATN+E01 
CL = 15 pF, 

See Figure 3 
3.5 	10 ns 

Propagation delay time, 

tPHLhigh-to-low-level output 

Terminal ATN 

Or 

Terminal E01 

ATN +E01 
CL = 15 pF, 

See Figure 3 
7 	15 ns 

tpzH 	Output enable time to high level 
TE, DC, 

Or 

SC 

BUS 

(ATTN, EOI, 

REN, IFC, 

and DAV) 

CL = 15 pF, 

See Figure 4 45 
 

30 

ns 
tpHz 	Output disable time from high level 20 

tPZL 	Output enable time to low level 

tpLz 	Output disable time from low level 20 

tpzH 	Output enable time to high level 
TE, DC, 

Or 

SC 

Terminal 

30  

CL = 15 pF, 

See Figure 5 30 
 

ns 
tpHz 	Output disable time from high level 25 

tPZL 	Output enable time to low level 

tpu 	Output disable time from low level 25 

TFXAS 
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2.2 V 

1.0 V 

VOLTAGE WAVEFORMS 

BUS 

OUTPUT 

SN75ALS164 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

5 V 	 4.3 V 

200 U 240 0 

FROM (BUS) 

OUTPUT UNDER 

TEST I CL = 30 pF 

T (See Note A) 

TEST POINT 

FROM (TERMINAL) 

OUTPUT UNDER 

TEST I CL = 30 pF 

Is  (See Note A) 

TEST POINT 

 

 

480 n 

 

LOAD CIRCUIT LOAD CIRCUIT 

BUS 

INPUT 
I 	(See Note B) 

,PLH-14-11.1,  

3V 

\\1.5 V 

, PH L-4-111.1 

/.5 V 

	 I 	(See Note B) 

1 PLH--14-► 1 

3V 

1.5 V 

tPHL_$_.4 

VOH 

1.5 V 

VOL 

TERMINAL 

INPUT 	 1.5 V 

0 V 

VOH 

VOH 

TERMINAL 

OUTPUT 	 1.5 V 

VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS 
PROPAGATION DELAY TIMES 

FIGURE 2. BUS-TO-TERMINAL 
PROPAGATION DELAY TIMES 

1 
.5 V 

TERMINAL 
	1 

ATN+E01 

tpLH --1444 

ATN+EOI 	 1.5 V  

3V 

1.5 V 

1\--- 0 V 

tPHL--14-1101 

VON 

1.5 V 

VOL 

TEST 

POINT 
	

VCC 

2 kft 

FROM 

ATN+EOI 
CL 	 VOLTAGE WAVEFORMS 

/I",  (See Note A) 

LOAD CIRCUIT 

FIGURE 3. ATN + E01 PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: PRR 5 1 MHz, 50% duty cycle, t r  56 ns, 
tf 5 6 nS. Zout = 50 0. 

C. All diodes are 1N916 or 1N3064. 

(See Note C) 
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SNMALS164 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

S1 0-5 V 
	 S1 	

0-4.3V 

FROM (BUS) 
	 200 	

FROM (TERMINAL) 
	 240 St 

OUTPUT UNDER 
	

TEST POINT 
	

OUTPUT 	 TEST POINT 
TEST 
	

UNDER TEST 

CL= 15 pF 

T (See Note A) 
480 15 CL = 15 pF 

(See Note Ali- 
3 ksi 

	

LOAD CIRCUIT 
	

LOAD CIRCUIT 

- - -\ F- 	 —% /- 	 - 3V 	
CONTROL 

n /- 

..,-(% 1.5 V 
INPUT 	 (See Note 13) 	X 

	

( 	

1.5 V  X, 1.5 V  (See Note BI 

trliz -me fro- 

X 1.5 V 

t_pz_iitil t_r.._
_ 

CONTROL 

tPHZ 
	 i 	  VOH TERMINAL 	I 1 	

-0.1 re-- 

BUS 

OUTPUT 
Si OPEN 	

I 1 	 90% , 	I 
I 	2 V 	

I I 	
I 	90% 	 VOH 

1PZL —fel-04 

i 

	

tpLZ —1•0-0 	

S1 OPEN 

	

11 	

0 V 	
tPZ L - 

OUTPUT 

eel 	14(- 

1 	
.5 V 

	  
tP LZ -0.1 Ike-- 	

0 V 

I 	 3.5 V 	 4 V 
1 	 TERMINAL 	I 	 I 

1.0 V 	 I 	 OUTPUT 	 1.0 V 	 I 
0.5 v 

VOL 	
S1 CLOSED 

	

VOLTAGE WAVEFORMS 
	

VOLTAGE WAVEFORMS 

	

FIGURE 4. BUS ENABLE AND 
	

FIGURE 5. TERMINAL ENABLE 

	

DISABLE TIMES 
	

AND DISABLE TIMES 

INPUT 

IPZFI -1.4 Fe- 

NOTES: A. CL includes probe and jig capacitance. 

B. The input pulse is supplied by a generator haying the following characteristics: PRR s 1 MHz, 50% duty cycle, t r 	ns, 

tf 6 ns, Z out = 50 0. 
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TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 

VS 

HIGH LEVEL OUTPUT CURRENT 

TERMINAL LOW-LEVEL OUTPUT VOLTAGE 

VS 

LOW-LEVEL OUTPUT CURRENT 

10H—High-Level Output Current—mA 

FIGURE 6 

10L—Low-Level Output Current—mA 

FIGURE 7 

4.0 0.6 

VCC = 5 V 
TA = 25° C 3.5 

0.5 
VCC 5  V 
TA = 25° C 

3.0 
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1.0 

0.1 
0.5 

0 	 
0 —5 —10 —15 —20 —25 —30 -35 —40 	 0 	10 	20 	30 	40 	50 	60 

0 

SN75ALS164 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

TERMINAL OUTPUT VOLTAGE 

vs 

BUS INPUT VOLTAGE 

VCC = 5 V 
No load - 

TA = 25° C 

.- . 

VT4 

0.2 0 4 0.6 0 8 1 0 1.2 1 4 1.6 18 20 

VI—Input Voltage —V 

FIGURE 8 
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SN75ALS164 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

BUS HIGH-LEVEL OUTPUT VOLTAGE 
	

BUS LOW-LEVEL OUTPUT VOLTAGE 
vs 	 VS 

HIGH-LEVEL OUTPUT CURRENT 
	

LOW-LEVEL OUTPUT CURRENT 

O —10 —20 —30 —40 —50 —60 

10H—High-Level Output Current—mA 

FIGURE 9 

BUS OUTPUT VOLTAGE 

VS 

TERMINAL INPUT VOLTAGE 

VCC = 5 V 
No load 

TA = 25 ° C 

0 
09 
	

1 0 	1 1 	1.2 	1.3 	1.4 	1.5 1 6 

Vs—Input Voltage—V 

FIGURE 11 

0 10 20 30 40 50 60 70 80 90 100 

Im—Lovv-Level Output Current—mA 

FIGURE 10 

BUS CURRENT 

vs 

BUS VOLTAGE 

• 
CC = 5 V ' 	... ■∎NLIIIMM. 

","., TA = 25° C . 	, 
Pi 

Eli • • 	•• •• 

Al 
, AM • ra. MINN II 

=NM 
• 's THE UNSHADED 

\  AREA CONFORMS TO 
-,‘ PARAGRAPH 3.5.3 OF 
\ IEEE STANDARD 488-1978 

• • 	. 	\., 
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FIGURE 12 
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• Driver and Receiver Can Be Disabled 
Simultaneously 

description 

The SN75ALS165 eight-channel general-purpose 
interface bus transceiver is a monolithic, 
high-speed, Advanced Low-Power Schottky 
device designed for two-way data 
communications over single-ended transmission 
lines. It is designed to meet the requirements of 
IEEE Standard 488-1978. The transceiver 
features driver outputs that can be operated in 
either the passive-pullup or 3-state mode. If Talk 
Enable (TE) is high, these ports have the characteristics of passive-pullup outputs when Pullup Enable (PE) is 
low and of 3-state outputs when PE is high. Taking TE low places these ports in the high-impedance state. Taking 
TE and PE low places both the drivers and receivers in the high-impedance state. The driver outputs are 
designed to handle loads up to 48 mA of sink current. 

INPUTS OUTPUT 

D TE PE B 
H H H 

I
 -
I

'R
/N

  

L H X 
H X L 
X L X 

H = high level, L = low level, X = irrelevant, 
Z = high impedance state 
t This is the high impedance state of a normal 3-state output 
modified by the internal resistors to Vcc and ground. 

EACH DRIVER 

INPUTS OUTPUT 

B TE PE D 
L L H 

J
I
N

N
  

H L H 
X H X 
X X L 

EACH RECEIVER 

SN75ALS165 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

D3011 JUNE 1986—REVISED AUGUST 1989 

MEETS IEEE STANDARD 488-1978 (GPIB) 

• 8-Channel Bidirectional Transceiver 

	

	 DW OR N PACKAGE 

(TOP VIEW) 

• High-Speed Advanced Low-Power Schottky 
Circuitry 	 TE 

t 
• Low Power Dissipation ... 46 mW Max per 	

B1 

Channel 	
B2 
B3 

• Fast Propagation Times ... 20 ns Max 	 BUS 	84 

• High-Impedance P-N-P Inputs 	
I/O PORTS 	B5 

B6 

• Receiver Hysteresis ... 650 mV Typ 	 B7 
B8 

• No Loading of Bus When Device Is 	 GND 
Powered Down (VCC = 0) 

• Power-Up/Power-Down Protection 
(Glitch-Free) 

   

U 
20 

2 	19 

3 	18 

4 	17 

5 	16 

6 	15 

7 	14 

8 	13 

9 	12 

10 	11 

VCC 
D1 
D2 
D3 
D4 
D5 
D6 
D7 
D8 
PE 

 

TERMINAL 
I/O PORTS 

 

   

FUNCTION TABLES 

An active turn-off feature is incorporated into the bus-terminating resistors so that the device exhibits a high 
impedance to the bus when VCC = 0. When combined with the SN75ALS161 or SN75ALS162 management bus 
transceiver, the pair provides the complete 16-wire interface for the IEEE 488 bus. 

The SN75ALS165 is manufactured in a 20-pin package and is characterized for operation from 0°C to 70°C. 

ICTION DATA docum ,mts contain 
ition current as of r • 	tion date. 

I ---ts conform to specificatl 	rthe terms 	 TEXAS of Texas Instruments stal • • warranty. 
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B3 
(41 

PE 

TE 

DI 	119}  

1181 
D2 T  

(31  
B2 

D3 11 	7)  

(16) 
D4 

151  
B4 

EQUIVALENT OF ALL INPUT/OUTPUT PORTS 

INPUT/OUTPUT 

PORT 

Driver output R eq  300 NOM 
Receiver output Req  = 1100 NOM 

Circuit inside dashed lines is on the driver outputs only. 

SN75ALS165 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

logic symbol 

PE 	ill)  

(21 
B1 

M1 (351/G5 

M2 IOCI 

EN3 IXMTI 

5EN4 IRCVI 

-17 
TE 

3 11 C7/2 e) D1 

081 
D2 	 44— 

V4 1 _r3 
(31 

D3 1171 

D4 (161 

D5  
1141 

D6 —H.— 
(131 

D7  

D8 —

HO— 
112) 

--4111,-- B2 
(41 

B3 
(51 

B4 
(6) 

Bb 
(71 

136 
(81 

191 
—4111,---- B8 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC 
Publication 617-12. 

V Designates 3-state outputs 
e Designates passive-pullup outputs 

schematics of inputs and outputs 

logic diagram (positive logic) 

TEXAS 
iNS1111 MEWS 
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SN75ALS165 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1) 	  7 V 
Input voltage 	  5.5 V 
Low-level driver output current 	  100 mA 
Continuous total power dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds 	  260°C 

NOTE 1: All voltage values are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

TA  s 25°C DERATING FACTOR TA = 70°C 
PACKAGE 

POWER RATING ABOVE TA  = 25°C POWER RATING 

DW 1025 mW 8.2 mW/'C 656 mW 

N 1150 mW 9.2 mW/°C 736 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vcc  4.75 5 5.25 V 

High-level input voltage, VIN 2 V 

Low-level input voltage, V II_ 0.8 V 

High-level output current, 'OH 
Bus ports with pullups active —5.2 mA 

Terminal ports —800 ilA 

Low-level output current, lo t_ 
Bus ports 48 

mA 
Terminal ports 16 

Operating free-air temperature, TA 0 70 °C 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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SN75ALS165 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage I I  = -18 mA -0.8 1.5 V 

Vhys  
Hysteresis 

(Vr+ - Yr-) 
Bus 0.4 0.65 V 

VOH 
High-level 

output voltage 

Terminal 10H = -800 RA, 	TE at 0.8 V 2.7 3.5 
V 

Bus IOH = -5.2 mA, 	PE and TE at 2 V 2.5 3.3 

VOL 
Low-level 

output voltage 

Terminal 101.  = 16 mA, 	TE at 0.8 V 0.3 0.5 
V 

Bus l a_ = 48 mA, 	TE at 2 V 0.35 0.5 

I I  
Input current at 

maximum input voltage 
Terminal Vi = 5.5 V 0.2 100 MA 

liH High-level input current 
Terminal 

and 

control 

inputs 

V i  = 2.7 V 0.1 20 pA 

IIL Low-level input current V 1  = 0.5 V -10 -100 pA 

Vuo(bus ) Voltage at bus port Driver disabled ii 	= 0 2.5 3 3.7 
V 'Tibxus) 

.) = - 12 mA -1.5 

II/0(bus) Current into bus port Power on Driver disabled 

VI(bus) =-1.5V10 0.4 V -1.3 

mA 

Vous) = 0.4 V to 2.5 V 0 -3.2 

Vo us) = 2.5 V to 3.7 V 
2.5 

-3.2 

Vous) = 3.7 V to 5 V 0 2.5 

Vous)  = 5 V to 5.5 V 0.7 2.5 

Power off Vcc  = 0 , 	 Vous)  = 0 to 2.5 V 40 pA 

los 
Short-circuit 

output current 

Terminal -15 -35 -75 
mA 

Bus -25 -50 -125 

Icc Supply current No load 
Terminal outputs low and enabled 42 65 

mA 
Bus outputs low and enabled 52 80 

C1100„ s) Bus-port capacitance 
Vcc  = 5 V to 0, 	Vigo . 0 to 2 V, 

f = 1 MHz 
30 pF 

t All typical values are at Vcc  = 5 V, TA = 25 ° C. 

V0H applies for 3-state outputs only. 
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SN75ALS165 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

switching characteristics over recommended range of operating free-air temperature (unless 
otherwise noted), Vc c  = 5 V 

PARAMETER FROM TO TEST CONDITIONS MIN 	TYPt 	MAX UNIT 

tpu-i 	
Propagation delay time, 

low-to-high-level output 
Terminal Bus 

CL -.= 30 pF, 

See Figure 1 

7 	20 

ns 
Propagation delay time, 

tPHL 
high-to-low-level output 

8 	20 

Propagation delay time, 
tpLH 

low-to-high-level output 
Bus Terminal 

CL = 30 pF, 

See Figure 2 

7 	14 

ns 
Propagation delay time, 

LphIL 
high-to-low-level output 

9 	14 

tpZH 	Output enable time to high level 

TE Bus 
CL = 15 pF, 

See Figure 3 

19 	30 

ns 
tpryz 	Output disable time from high level 5 	12 

tpzL 	Output enable time to low level 16 	35 

tpu 	Output disable time from low level 9 	20 

tpzH 	Output enable time to high level 

TE Terminal 
CL = 15 pF, 

See Figure 4 

13 	30 

ns 
tpHz 	Output disable time from high level 12 	20 

tpzt. 	Output enable time to low level 12 	20 

tpLz 	Output disable time from low level 11 	20 

ten 	Output pull-up enable time 
PE Terminal 

CL = 15 pF, 

See Figure 5 

11 	22 
ns 

tchs 	Output pull-up disable time 6 	12 

t All typical values are at TA = 25 °C. 
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TEST CIRCUIT VOLTAGE WAVEFORMS 

PARAMETER MEASUREMENT INFORMATION 

5 V \ISI 

	 0 V 
'PHL-44-01 

2 2 V 
	 \ Vo, 

V ON 

3V 

1 0 V 

3V 

GENERATOR 
(See Note A) 

D INPUT 

B OUTPUT 

TEST CIRCUIT VOLTAGE WAVEFORMS 

TE INPUT 
V 

B OUTPUT 
S1 to GND 

52 CLOSED 

1 0 V 
05 V 

FIGURE 2. BUS-TO-TERMINAL PROPAGATION DELAY TIMES 

'PZI-1 -1"1 If 

B OUTPUT( 
SIP, 3 V 

480 	 2V 
S2 OPEN I 

1 PZL 	4 

3V 

\ 5 

	 OV 
'PHZ 

e°, 	voH 

	 0 8 V 

3 5 V 
'PL 2 —44-101 

VO L 

SN75ALS165 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

FIGURE 1. TERMINAL-TO-BUS PROPAGATION DELAY TIMES 

TE r 

GENERATOR 
(See Note A) 

OUTPUT 

C L  - 30 pF 
(See Note BI 

3V 

4 3 V 

3 k!E 

B INPUT 	1 5 V 

 	I 

X5 V 

240 	 I 	 I 	  0 V 

IPLHH 	 1PHL-44-10 1 
I  	I 

D OUTPUT 	1 5 V 	
V 

1 5 V 	

OH 
\ 

VOL 

FIGURE 3. TE-TO-BUS ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, tr  s 6 ns, t1 s 6 ns, 
Z041= 50 O. 

B. CL includes probe and jig capacitance. 
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TE INPUT 1 V  

	

D OUTPUT' 	I 
51 to 3V 

	

I 	1 5 V 

S2 OPEN I 

PZL 	 141—  

	

D OUTPUT 	I 

	

sl to GND 	1.0 V 

S2 CLOSED 

3 \. 

1 5 V 

0 V 

voti  

	 V 
t PLZ —OH i.111—  

GENERATOR 
(See Note A) 

4 3 V 

TE L 	  

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

3 V 

\I 5 V 

	 0 V 
—PH IA- 

VOH 

VOL " V  

PE INPUT 
1 5 V 

 	1 
t en —01 141—  

B OUTPUT I  
2V 

GENERATOR 
(See Note A) 

SN75ALS165 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 	 VOLTAGE WAVEFORMS 

FIGURE 4. TE-TO-TERMINAL ENABLE AND DISABLE TIMES 

FIGURE 5. PE-TO-BUS PULLUP ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, t e a 6 ns, t1 s 6 ns, 
Zouj  = 50 O. 

B. CL includes probe and jig capacitance. 
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SN75ALS165 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 

vs 

HIGH LEVEL OUTPUT CURRENT 

I 	I 
	 Vcc = 5 V 

\
TA  = 25 0 C — 

0 -5 -10 -15 -20 -25 -30 - 35 -40 

JOH-High-Level Output Current-mA 

FIGURE 6  

TERMINAL LOW-LEVEL OUTPUT VOLTAGE 

vs 

LOW-LEVEL OUTPUT CURRENT 

TERMINAL OUTPUT VOLTAGE 

vs 

BUS INPUT VOLTAGE 

VCc = 5 V 

-No load 

TA = 25° C 

I - VT- 

I 

FIGURE 8 
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SN75ALS165 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

BUS HIGH-LEVEL OUTPUT VOLTAGE 

VS 

BUS HIGH-LEVEL OUTPUT CURRENT 

BUS LOW-LEVEL OUTPUT VOLTAGE 

vs 

BUS LOW LEVEL OUTPUT CURRENT 

VCC = 5  V 
TA = 25 ° C 

0 —10 —20 —30 —40 —50 —60 	 0 10 20 30 40 50 60 70 80 90 100 

IOH—High-Level Output Current—mA 
	

IOL—Low-Level Output Current—mA 

FIGURE 9 
	

FIGURE 10 

BUS OUTPUT VOLTAGE 

vs 

TERMINAL INPUT VOLTAGE 

Vcc = 5 V 

No load 

TA = 25° C 

0 	  
0 9 1.0 	1 1 	1.2 	1.3 	1 4 	1.5 1 6 1 7 

VI—I nput Voltage—V 

FIGURE 11 

INSTRUMENTS 
AP 

iNS1RUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

	
2-743 

V
s

—
O

u
tp

u
t  
V

o
lta

g
e—

V
 





J PACKAGE 
(TOP VIEW) 

10 
1DIR 
GND 

2D 
2D1R 

3D 
3DIR 

14 

13 

12 

11 

10 

1B 
1A 

VCC 
2B 
2A 
3B 
3A 

Function Table 
(each driver) 

INPUT OUTPUTS 

D DIR 
A 	B 

H H H 	L 

L H L 	H 

X L Z 	Z 

Function Table 
(each receiver) 

DIFFERENTIAL INPUTS OUTPUT 
A — B DIR  D R 

VID a 0.3 V 

c•-
•
 J
  N

  

— 0.3 V<VID < 0.3 V 

VID s — 0.3V 

X 

H = high level, L = low level ? = indeterminate; 
X = irrelevant, Z = high impedance (off) 

SN75ALS170 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

Three Bidirectional Transceivers 

Driver Meets EIA Standards RS-422A and 

RS-485 and CCITT Recommendations V.11 
and X.27 and ANSI Standard X3.131-1986 

High-Speed Advanced Low-Power Schottky 
Circuitry 

• Designed for 25-MBaud Operation in Both 

Serial and Parallel Applications 

• Low Skew . 6 ns Max 

• Designed for Multipoint Transmission on 

Long Bus Lines in Noisy Environments 

• Low Supply Current Requirements 

90 mA Max 

• Wide Positive and Negative Input/Output 

Bus Voltage Ranges 

• Driver Output Capacity ... ± 60mA 

• Thermal Shutdown Protection 

• Driver Positive and Negative Current 

Limiting 

• Receiver Input Impedances ... 12 k52 Min 

• Receiver Input Sensitivity 	300 mV Max 

• Receiver Input Hysteresis ... 60 mV Typ 

• Operates from a Single 5-V Supply 

• Glitch-Free Power-Up and Power-Down 

Protection 

• Features Independent Direction Controls 
for Each Channel 

D3040, AUGUST 1987—REVISED MAY 1990 

description 

The SN75ALS170 triple differential bus transceiver is a monolithic integrated circuit designed for bidirectional 
data communication on multipoint bus transmission lines. It is designed for balanced transmission lines and the 
driver meets EIA Standards RS-422-A and RS-485 and CCITT recommendations V.11 and X.27 and ANSI 
Standard X3.131-1986. 

The SN75ALS170 operates from a single 5-V power supply. The drivers and receivers have active-high and 
active-low enables, respectively, which are internally connected together to function as a direction control. The 
driver differential outputs and the receiver differential inputs are connected internally to form differential 
input/output (I/O) bus ports that are designed to offer minimum loading to the bus when the driver is disabled 
or VCC = 0. These ports feature wide positive and negative common-mode voltage ranges making the device 
suitable for party-line applications. 

The SN75ALS170 is characterized for operation from 0°C to 70°C. 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

TEXAS 
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1 DIR 

1D 

EN 	1 

V 

2DIR 

' 	2D 

EN 	1 

V 

3DIR 

3D 

EN 

V 

I This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

I EC Publication 617-12. 

EN 

EN 

EN 

1 DIR 

1D 

2 

5 

7 
3DIR 

3A 
3D 

38 

2DIR 

2D 

1A 

1B 

2A 

28 

SN75ALS170 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

logic symbolt logic diagram (positive logic) 
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EQUIVALENT OF EACH INPUT 

VCC 

R  e9 

INPUT 

Driver Input: R eg  = 12 V.? NOM 
Enable Inputs: Reg 	8 kt? NOM 

180 id2 
NOM 

I CONNECTED 
ON A PORT 

—A ORB 

18 Fit? 
NOM 

180 k0 
NOM 1.1 k8 
CONNECTED NOM 
ON 8 PORT  

TYPICAL OF A AND 8 I/O PORTS 

VCC 

3 1,0 
NOM 

TYPICAL OF RECEIVER OUTPUT 

VCC 
85 Ct 
NOM 

OUTPUT 

PACKAGE 
TA s 25°C 

POWER RATING 

DERATING FACTOR 

ABOVE TA = 25°C 

TA = 70°C 

POWER RATING 

1025 mW 
	

8.2 mW/ °C 
	

656 mW 

SN75ALS170 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

schematics of inputs and outputs 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 
Voltage at any bus terminal 	  —10 V to 15 V 
Enable input voltage 	  5.5 V 
Continuous total power dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds 	  300°C 

NOTE 1: All voltage values, except differential I/O bus voltage, are with respect to network ground terminal. 

DISSPATION RATING TABLE 

recommended operating conditions 

MIN TYP MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

Voltage at any bus terminal (separately or common mode), V1 or Vic 
12 V 

—7 

High-level Input voltage, VIH D, DIR 2 V 

Low-level input voltage, VII_ D, DIR 0.8 V 

Differential input voltage, VD (see Note 2) -.L-12 V 

High-level output current, I0H 
Driver — 60 mA 

Receiver —400 p.A 

Low-level output current, 10L 
Driver  60 

mA 
Receiver 8 

Operating free-air temperature, TA 0 70 °C 

NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B. 

TrXAS 
INS110 'MENTS 
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SN75ALS170 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

DRIVER SECTION 

driver electrical characteristics over recommended ranges of supply voltage and operating free-
air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN 	TYP8 	MAX UNIT 

VIK 	Input damn vnitage II = —18 mA —1.5 V 

V0 	Output v, • 	• • 10 -- 0 0 	 6 V 

VOH 	High-level output voltage 

VCC = 4.75 V, 

VIN = 2 V, 

vit.  = 0.8 V 
1 0H = —55  mA 2.7 V 

Vol_ 	Low-level output voltage 
VCC = 4.75 V, 	VIH = 2 V, 

VIL = 0. 0  V, 	IOL = 55  mA 
1.7 V 

VOD1 I 	Differential output voltage 1 0 -- 0  1.5 	 6 V 

1 V0021 	Differential output voltage 
RL = 100 fl, 	See Figure 1 

1/2 Vom 
2 V 

R L  - 54 il, 	 See Figure 1 1.5 	2.5 	5 V 

VOD3 	Differential output voltage Vtest = —7 V to 12 V, 	See Figure 2 1.5 	 5 V 

, I v, r, , Change in magnitude of 
OD ' 	differential output voltage§ 

RL = 54 0 or 100 0, 	See Figure 1 

±0.2 V 

VOC 	Common-mode output voltage 
+ 3 

V 
—1 

a I v,,, I  Change in magnitude of 
'''' ' common-mode output voltage§ 

±0.2 V 

10 	Output current 
Output disabled, 

See Note 3 

V0 = 12 V 1 
mA 

Vo = —7 V —0.8 

11H 	High-level input current Vi = 2.4 V 20 pA 

IL 	Low-level input current V1 -- 0.4 V —400 AA 

IOS 	Short-circuit output current 

VO = —7  V —250 

mA 
Vo = 0 —1An 

- 
VO = VCC 
Vo = 12 V . 	:•".• 

ICC 	Supply current No load 
Outputs enabled 69 	90 

mA 
Outputs disabled 57 	78 

t The power-off measurement in EIA Standard RS-422-A applies to disabled outputs only and is not applied to combined inputs and outputs, 
8 All typical values are at VCC = 5 V and TA = 25°C. 
§ A 1Voo and I V00 I are the changes in magnitude of Voo and VOC respectively, that occur when the input is changed from a high level 

to a low level. 
11 Duration of the short-circuit current should not exceed one second. 
NOTE 3: This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. The RS-422-A limit does not apply for a 

combined driver and receiver terminal. 

Tr x A s 4 
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SN75ALS170 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

driver switching characteristics over recommended ranges of supply voltage and operating free-
air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

tDD Differential-output delay lime 

RL = 54 ft, 
See Figure 3 

CL = 50 pF, 3 8 13 

nu 
RLi = RL3 = 165 II, 

CL = 60 pF, 

RL2 = 7512, 

See Figure 6 
3 8 13 

Skew ( I 1 DDH - IDDLI) 

RL = 54 Si 

See Figure 3 

CL = 50 pF, 
6 

ns 
RLI - RL3 = 165 11, 

CL = 60 pF, 

RL2 = 7511, 

See Figure 6 
1 6 

tTD Differential-output transition time 

RL = 54 f2, 

See Figure 3 

CL = 50 pF, 
3 8 13 

ns 
RLi = RL3 = 165 fl, 

CL = 60 pF, 

RL2 = 75 II, 

See Figure 6 
3 8 13 

tpzH Output enable time to high level RL = 11012, See Figure 4 30 50 ns 
tpa Output enable time to low level RL = 11012, See Figure 5 30 50 ns 
tpHz Output disable time from high level RL = 11012, See Figure 4 3 8 13 ns 
tpLz Output dis2hin urn ,. truer„  Inw ravel RL = 110 a See Figure 5 3 8 13 ns 
tpDE Differential 	i 	. Flu = Flo = 165 11, 

CL = 60 pF, 

RL2 = 7512, 

See Figure 7 
8 30 45 ns 

tpDz Differential ,.,.,,,,:t,.,..,-„„ „„,„ 5 10 15 ns 

t All typical values are at VCC = 5 V and TA = 25°C. 

SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER RS-422-A RS-485 

Vo Voa, Vob Voa, Vob 

1VOD1 I Vo  Vo  

I VOD21 Vt (RL = 100 II) Vt (RL = 54 fl) 

I VOD3 I 
V( (Test Termination 

Measurement 2) 

Vtest Vtat 

-IVOD 1 1 1 	VII 	- 	1Vtli 11 Vt 1 	- 	Vt 11 

V00 I Vos I I Vos I 
r!, I MOC I I Vos  - Vos  I I Vos - Vos I 

los I Isa I ,  I Isb I 
10 I Ixa I ,  I Ixb I Ile, Ilb 

TEXAS 
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SN75ALS170 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

RECEIVER SECTION 
receiver electrical characteristics over recommended ranges of common-mode input voltage, 
supply voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VTH Differential-input high-threshold voltage V0 = 2.7 V, 10 = —0.4 mA 0.3 V 

VTL Differential-input low-threshold voltage VD = 0.5 V, lo = 8 mA —0.3t V 

Vhys  Hysteresis§ 60 mV 
VIK Enable-input clamp voltage II = —18 mA —1.5 V 

VOH High-level output voltage VID = 300  mV, 
See Figure a 

1 0H = —400 AA, 2.7 V 

VOL Low-level output voltage VID = — 300 mV, 
See Figure 8 

IOL — 8  tnA. 0.45 V 

1 0Z High-impedance-state output current 
Vo = 2.4 V 20 

PA V0 = 0.4 V —400 

II Line input current 
Other input = 0 V, 

See Note 4 

V1 = 12 V 1 
mA 

Vi = —7 V —0.8 

IIH High-level enable-input current VIH = 2.7 V 20 IAA 

IL Low-level enable-input current Vit.  = 0.4 V —100 IAA 
rj Input resistance 12 kr! 
los Short-circuit output current VID = 300 my, V0 = 0 —15 —85 mA 

ICC Supply current No load 
Outputs enabled 69 90 

mA 
Outputs disabled 57 78 

t The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode 
input voltage and threshold voltage levels only. 

§ Hysteresis is the difference between the positive-going Input threshold voltage, VTR., and the negative-going input threshold voltage, VT_. 
See Figure 4. 

NOTE 4: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions. 

receiver switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 
tpLH Propagation delay time, low-to-high-level output 

VID = —1.5 V to 1.5 V, 
See Figure 9 

CL = 15 pF, 
9 14 19 ns 

tpHL Propagation delay time, high-to-low-level output 9 14 19 ns 
Skew ( I 1 PLH — tpHL I) 2 6 ns 

tpai Output enable time to high level 
CL — 15 pF, See Figure 10 

7 14 ns 
tpzL Output enable time to low level 7 14 ns 
tpHZ Output disable time from high level 

CL — 15 pF, See Figure 10 
20 35 ns 

tpLz Output disable time from low level 8 17 ns 

t All typical values are at VCC = 5 V, TA = 25°C. 

46) Tr xas 
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SN75ALS170 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 1. DRIVER Vco AND VOC 

37511 

375 II 

FIGURE 2. DRIVER VOD3 

3V 

1 CL = 50 pF 	
INPUT 	1.5 V 	\1.5 V 

D7 	

R L  . I (See Note B) I 

OUTPUT 	tDDH 

ie 	
—14-101 	 14-  

I  

04— ,DDL 

	 0 V 

54 St 	 OU 

 	I 

OUTPUT 50%  

	  I 

10% 	

90% 90% 1Isisk_  

	

1 
1 	10% 

90% 

- 2.5 V 

	

I 	--= -2 5 V 

	

tTD -4,'J 4- 	4 ii—  tTD 

GENERATOR 	
50 St 

(See Note Al 

3V 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, t r  s 6 ns, tf s 6 ns, 
Zo  = 50 0. 

B. CL includes probe and jig capacitance. 

TEXAS 14411/ 
 INSTRUMENTS 
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GENERATOR 

(See Note Al 

INPUT 

S1 

tPZ L 3 V or 0 V 

GENERATOR 

(See Note A) 
50 

CL = 50 pF 

(See Note RI 

OUTPUT 

5V 

RL = 110 t2 

OUTPUT 

3V 

1 5 V 	 1.5 V 

0 V 

1404—  tPLZ 

5V 

2.3 V 0.5 V 

VOL 

SN75ALS170 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

OUTPUT 

INPUjl 5 V 1 5 V\ 

	 0V 

RL = 	 tPZH 	
0.5V 

110 St 	 4r-  VOH 

OUTPUT 
2.3 V 

tPHZ —141,1 	Voff = 0 V 

3V 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 

NOTES: A. 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

FIGURE 5. DRIVER ENABLE AND DISABLE TIMES 

The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, tr s 6 ns, tf s 6 ns, 
Zo = 50 0. 

B. CL includes probe and jig capacitance. 

TEXAS 
INSTRUMENTS 
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I 1 CL = 60 pF 

(See Note BI 

OUTPUT 
GENERATOR 
(See Note AI 

3V 

RL3 = 165 

5 V 0 

CL= 60 pF 

-- (See Note 9) 

5V 

0 V 0 

= 165 

SN75ALS170 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

3 V 
INPUT 1.5 V 1.5 5 V S2 to 0 V 

I 	 I 	 ° V  

tDDH - 	4- 	-114 1f- tDDL 

i  

0 V/90% 90%1+  0 V -
2.9 V 

10%  , 	10% 

I 	  
OUTPUT 

1 , 	= -2.3 V 

tTD --11.1 14— -PI 14-tTD 

VOLTAGE WAVEFORMS  

3V Si to 0 V 

	

1.5 V 	1.5V 	S2 to 5V 

I 	 1 	0 V 

	

tDDli -41 4- 	-01 14-tDDL 
I 	 ± 	=2.3 V 

OUTPUT 	/ 	 10% 
0 V , 90'%90% I 0 V 

10%  1  I -  , 	- 2.9 V 

,TD —111.I IF 	-44 14— tTD 

VOLTAGE WAVEFORMS 

0V• S2 

TEST CIRCUIT 

S1 to 5V 
INPUT 

FIGURE 6. DRIVER DELAY AND TRANSITION TIMES WITH 
DOUBLE-DIFFERENTIAL-SCSI TERMINATION FOR THE LOAD 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, t r  s 6 ns, tf s 6 ns, 

Zo  = 50 O. 
B. CL includes probe and jig capacitance. 

Afp 
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60 pF ISee Note B) 

PARAMETER MEASUREMENT INFORMATION 

S2 
5 V 

a 
0 V 0 

6L1 — 165 0 

R13 — 165 0 ; 

	 5012 	5 V 0 

>5.  RL2 = 75  I:2 	OUTPUT 

--r- c, - 60 pF ISee Note 13) 

3  _0  Si 

0V 

GENERATOR 
(See Note Al 

0 V 	S3 

SN75ALS170 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

j1.5 V 

	 \ 

1.5 V V 
S1 to 3 V 
S2 to 0 V 	

3 V 	S1 to 0 V 

	

j1.5 V 	1.5 V 	 S2 to 5 V 
INPUT 	I 	I 	0 V S3 to 5 V INPUT 	1 I 	0 V 	S3 to 0 V 

tPDE-01 k— 	_04 	k_ tPDZ 	 tPDE 44 14- 	--PI 	14- tPDZ \IL  2.3 V 

	

OUTPUT 	0 V 	0 V I = 1 V 

OUTPUT y 0 V 	0 V = —1 V 
— —2.3 V 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, t r  s 6 ns, tf s 6 ns, 
Zo  = 50 O. 

B. CL includes probe and jig capacitance. 

FIGURE 7. DRIVER DIFFERENTIAL-ENABLE AND DISABLE TIMES WITH A DOUBLE-SCSI TERMINATION 

VON 

—10H 

VOL 

FIGURE 8. RECEIVER VOH AND VOL 

2-754 
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3 V 

1 5 V 1.5 V 

0 V 

14—iI4-1PHL 

VOH 

1 3 V 

VOL 

1 5 V S1 

TEST CIRCUIT 	 VOLTAGE WAVEFORMS 

FIGURE 9. RECEIVER PROPAGATION DELAY TIMES 

2 kSZ 
-1.5 V-0 

CL = 15 pF 

1N916 OR EQUIVALENT 

(See Note B) 

50 St 

S3 

TEST CIRCUIT 

	3V 

	

S1 to 1.5 V 	

1.5 V S2 open 
S3 closed 

0 V 

tPZH '- 44 14- 

INPUT 

S2 

0— 5 V 

3V 

INPUT 

S1 to -1.5 V 
0 V S2 closed 

S3 open 

1pz L —1441 

1.5 V OUTPUT 

0 V 
OUTPUT 	/ 

-- 3V 

S1 to 1.5 V 

S2 closed 

S3 closed 

0 V 

INPUT 	 1.5 V 

tpLZ —4-1H 

3V 

S1 to -1.5 V 

S2 closed 

S3 closed 

0 V 

VOH 

OUTPUT 

- 1.3 V 

VON 
- 4 5 V 

1.5 V 

V OL  

INPUT 	 1.5 V 

SN75ALS170 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

PARAMETER MEASUREMENT 

OUTPUT 

INFORMATION 

INPUT INP U T 

tPLH  

OUTPUT 

GENERATOR 

(See Note A) 
51 52 I 

CL = 15 pF 

(See Note B) 

1.5 V 

0 V 

VOLTAGE WAVEFORMS 

FIGURE 10. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, t r  s 6 ns, tf s 6 ns, 

20  = 50 Q. 
B. CL includes probe and jig capacitance. 

TE XAS 
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km—High-Level Output Current—mA 

FIGURE 11 
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SN75ALS170 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

DRIVER LOW-LEVEL OUTPUT VOLTAGE 

vs 
DRIVER LOW-LEVEL OUTPUT CURRENT 

10L—Low-Level Output Current—mA 

FIGURE 12 

DRIVER DIFFERENTIAL OUTPUT VOLTAGE 

vs 
DRIVER OUTPUT CURRENT 
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SN75ALS170 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 
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RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 

v s 

HIGH-LEVEL OUTPUT CURRENT 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

RECEIVER 

RECEIVER 

FIGURE 14 

LOW-LEVEL OUTPUT VOLTAGE 

vs 

LOW-LEVEL OUTPUT CURRENT 

I 
cr, 

> 

o. 

0 
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0 

VCC 
TA 

VIp 

= 5  V 
= 25°C 

= —300 mV 

0 	 
0 	5 	10 	15 	20 	25 	30 

10L—Low Level Output Current—mA  

RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

FIGURE 15 

RECEIVER LOW-LEVEL OUTPUT VOLTAGE 

VS 

FREE - AIR TEMPERATURE 

0 
—40 — 20 0 20 40 60 80 100 120 

TA—Free-Air Temperature— ° C 

0.6 

0.5 

0. 4 

0.3 

0.2 

0.1 

VCC e 5  V 
V113 = —300 mV 

1 0L = 8 mA 

FIGURE 16 FIGURE 17 
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Vic) = 0.3 V 

- Load = 8 k12 to ground 

TA = 25 ° C 

VCC = 5.25 V 	 

VCC = 4.75 V 

VCC 5  V 

SN75ALS170 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

RECEIVER OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 

0 05 1 1.5 2 2 5 

VI—Enabie Voltage —V 

FIGURE 18 

RECEIVER OUTPUT VOLTAGE 
VS 

ENABLE VOLTAGE 

VD = —0.3 V 	 I 	I 

Load = 1 Ini to VCC 	VCC = 5.25 V 

-TA = 25°C 

VCC = 4.75 V 

Vcc = 5 V 

0 	05 	1 	1.5 
	

2 5 
	

3 

VI Enable Voltage—V 

FIGURE 19 
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1/3 SN75ALS170 
	

1/3 SN75ALS170 

(See 

Note Al 

UP TO 32 

TRANSCEIVERS 

• • • 

4V TO 5.25 V 

330 0 

150 0 

330 

4 V TO 5.25 V 

330 0 

150 ft 

330 

UP TO 8 

TRANSCEIVERS 

• • • 

SN75ALS170 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

APPLICATION INFORMATION 

FIGURE 20. TYPICAL APPLICATION CIRCUIT 

NOTE A: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short as 
possible. 

FIGURE 21. TYPICAL DIFFERENTIAL SCSI APPLICATION CIRCUIT 

TEXAS AP/  
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SN75ALS170 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

APPLICATION INFORMATION 

FIGURE 22. TYPICAL DIFFERENTIAL SCSI BUS INTERFACE IMPLEMENTATION 

TEXAS 40 
IN STRU M E NTS 

2-760 POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



SN75ALS171 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

D3041, AUGUST 1987 	 MAY 1990 

Circuitry 	
GND 1 46 	11 76  : vCcDcE 
GND I 	

18 1 RE 
High-Speed Advanced Low-Power Schottky 

• Designed for 25-MBaud Operation in Both 	 2R 1 6 	15 1 2B 
23  

2D 1 8 
	14 1B  Serial and Parallel Applications 	 2DE 1 7 	4 1A 

• Low Skew ... 6 ns Max 	 3R 1 9 	12 1 3A 

• Designed for Multipoint Transmission on 	 3DE 1 10 	111 3D  

Long Bus Lines in Noisy Environments 

•  

• Three Bidirectional Transceivers 

and X.27 and ANSI Standard X3.131-1986 iDE 1 2 

1D 1 3 

J PACKAGE 

• Driver Meets EIA Standards RS-422A and 

RS-485 and CCITT Recommendations V.11 	 1R 1 U  201  1B 

(TOP VIEW) 

191 1A 

• Features Independent Driver Enables and 

Combined Receiver Enables 

• Wide Positive and Negative Input/Output 

Bus Voltages Ranges 

• Driver Output Capacity ... ± 60mA 

• Thermal Shutdown Protection 

• Driver Positive and Negative Current 

Limiting 

• Receiver Input Impedances ... 12 kC2 Min 

• Receiver Input Sensitivity ... ± 300 mV Max 

• Receiver Input Hysteresis ... 60 mV Typ 

• Operates from a Single 5-V Supply 

• Glitch-Free Power-Up and Power-Down 

Protection 

• Low Supply Current Requirements 
90 mA Max 

FUNCTION TABLE (EACH DRIVER) 

INPUT 

D 

ENABLE OUTPUTS 

DE CDE A B 
H 

L 

X 
X 

H 

H 

L 
X 

H 

H 

X 
L 

H 

L 

Z 
Z 

L 

H 

Z 
Z 

FUNCTION TABLE (EACH RECEIVER) 

DIFFERENTIAL INPUTS 

A— B 

ENABLE 

RE 

OUTPUT 

R 

VIED a 0.3 V 

—0.3 V < VD < 0.3 V 

Vo 	—0.3 V 

X 

J
 -
1
 _

1
 I
 

N
 

H = high level, L = low level, ? = indeterminate, 

X = irrelevant, Z = high impedance WO 

description 

The SN75ALS171 triple differential bus transceiver is a monolithic integrated circuit designed for bidirectional 
data communication on multipoint bus transmission lines. It is designed for balanced transmission lines and 
the driver meets EIA Standards RS-422-A and RS-485 and CCITT recommendations V.11 and X.27 and ANSI 
Standard X3.131-1986. 

The SN75ALS171 operates from a single 5-V power supply. The drivers and receivers have individual active-
high and active-low enables, respectively, which can be externally connected together to function as a 
direction control. The driver differential output and the receiver differential input pairs are connected internally 
to form differential input/output (I/O) bus ports that are designed to offer minimum loading to the bus when the 
driver is disabled or VCC is at 0 V. These ports feature wide positive and negative common-mode voltage 
ranges making the device suitable for party-line applications. 

The SN75ALS171 is characterized for operation from 0°C to 70°C. 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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CDE G5 

5EN1 

5EN2 

5EN3 

EN4 
r 

2  1DE 

2DE 7  

10  3DE 

18  ^ RE 

1D 
1v 
1v ~  

18 v4 _CI- { 	 

2 v 
8  20 

2 v 

-• 
28 v4 17[ 

3D 11 0  3 v 
3 

1 • 
3R v4 

17 
CDE 

2 
1DE 

10 

18 
RE 19 

1 1A 
20 

9 
18 BUS 

1B 
1A 

7 18 
205 

8 
2D 

► 2A 
6 

14 
2A 

►
15  2B 

• 
15 2R BUS 

28 

10 
3DE 

11 12 3A 3D 

13 
 

► 3B 
12 

9 3A • 
13 3R BUS 

38 

4 

4 

7 

EQUIVALENT OF EACH INPUT 

VCC 
R eg  

INPUT  

Driver Input: Req  = 12 k0 NOM 
Enable Inputs: R eq  = 8 kf/ NOM 

TYPICAL OF A AND B I/O PORTS 

VCC 

180 kR 
NOM 
CONNECTED 

1 ON A PORT 

I 
—A ORB 

18 k:! 
NOM 

TYPICAL OF RECEIVER OUTPUT 

VCC 
85 
NOM 

OUTPUT 

3 kG 
NOM 

1.1 kG 
NOM 

180 tc! 
NOM 
CONNECTED 
ON B PORT  

SN75ALS171 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

logic symbolt 	 logic diagram (positive logic) 

IThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

schematics of inputs and outputs 
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PACKAGE 
TA s 25°C 

POWER RATING 

DERATING FACTOR 

ABOVE TA = 25°C 

TA = 70°C 

POWER RATING 

1025 mW 
	

8.2 mW/°C 
	

656 mW 

SN75ALS171 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 
Voltage at any bus terminal 	  —10 V to 15 V 
Enable input voltage 	  5.5 V 
Continuous total power dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds 	  300°C 

NOTE 1: All voltage values, except differential I/O bus voltage, are with respect to network ground terminal. 

DISSPATION RATING TABLE 

recommended operating conditions 

MIN TYP MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

Voltage at any bus terminal (separately or common mode), Vi or Vic — 7 12 V 

High-level input voltage, VIH D, CDE, DE, and RE 2 V 

Low-level input voltage, VII_ D, CDE, DE, and RE 0.8 V 

Differential input voltage, VID (see Note 2) =12 V 

High-level output current, Ic)H 
Driver —60 mA 

Receiver —400 IA 

Low-level output current, Icit 
Driver 60 

mA 
Receiver 8 

Operating free-air temperature, TA 0 70 °C 

NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B. 
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POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

4 
2-763 



SN75ALS171 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

DRIVER SECTION 

driver electrical characteristics over recommended ranges of supply voltage and operating free-
air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TYPt MAX UNIT 
VII< Input clamp voltage Ii = —18 mA —1.5 V 
V0 Output voltage 10 = 0 0 6 V 

VOH High-level output voltage 

VCC — 4.75 V, 

VII 1 = 7 V, 

VII_ = 0.8 V 

'OH = —55 mA 2.7 V 

VOL Low-level output voltage 
VCC = 4.75 V, 	VH = 2 V, 

VIL = 0.8 v, 	10L = 55 mA 
1.7 V 

1VOD11 Differential output voltage 10 = 0 1.5 6 V 

1V0021 Differential output voltage 
RL = 100 0, 	See Figure 1 

1/2 Vom 

2 V 
RL = 54 0, 	See Figure 1 1.5 2.5 5 V 

VOD3 Differential output voltage Vtest = —7 V to 12 V, 	See Figure 2 1.5 5 V 

A VOD1 
Change in magnitude of 
differential output voltage§ 

RL = 54 0 or 100 0 , 	See Figure 1 

V 
 

±-0.2 V 

voc Common-mode output voltage +3 
V 

-1 
, 1 vo, 

' ' 
Change in magnitude of 
common-mode output voltage§ 

-± 0.2 

10 Output current 
Output disabled, 

See Note 3 

V0 = 12 V 1 
mA 

V0 = —7 V —0.8 

1 1H High-level enable-Input current 
D an d DE 

VIH = 2.7 V 
20 

IJA 
CDE 60 

IlL Low-level enable-input current 
D and DE 

VII_ — 0.4 V 
—100 

CDE —900 

IOS Short-circuit output current 

Vo = —7 V —250 

mA 
VO = 0 —150 

VO = VCC 250 
Vo = 12 V 250 

ICC Supply current No load 
Outputs enabled 69 90 

mA 
Outputs disabled 57 78 

T The power -off measurement in EIA Standard RS-422-A applies to disabled outputs only and is not applied to combined inputs and outputs 
All typical values are at V00 = 5 V and TA = 25°C. 

§ rh I VOD I and A I Voc I are the changes in magnitude of V00 and VOC respectively, that occur when the input is changed from a high level 
to a low level. 

11  Duration of the short-circuit current should not exceed one second. 
NOTE 3: This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. The RS-422-A limit does not apply for a 

combined driver and receiver terminal. 
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SN75ALS171 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

driver switching characteristics over recommended ranges of supply voltage and operating free-
air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

tIDD Differential-output delay time 

RL = 54 li2, 
See Figure 3 

CL= 50 pF, 3 8 13 

ns RL1 = RL3 = 16512, 

CL = 60 pF, 

See Figure 6 

Rt_z = 75 n, 
VTERM = 5 V, 3 8 13 

Skew (ItDDH — tom I ) 

RL = 54 11, 

See Figure 3 

CL = 50 pF, 
1 6 

ns 
RL1 = RL3 = 16511, 

CL = 60 pF, 

FIL2 = 75 St, 

See Figure 6 
1 6 

tTD Differential-output transition time 

RL = 5412, 

See Figure 3 

CL = 50 pF, 
3 8 13 

ns RL1 = RL3 = 165 11, 

CL = 60 pF, 

See Figure 6 

RL2 = 75 D., 

VTERM = 5 V, 3 8 13 

tPZH Output enable time to high level RL -- 110 0, See Figure 4 30 50 ns 

tpZL Output enable time to low level RL = 110 SI, See Figure 5 30 50 ns 

tPHZ Output disable time from high level RL = 110 0, See Figure 4 3 8 13 ns 

tpLz Output disable time from low level RL = 110 0, See Figure 5 3 8 13 ns 

tpDE Differential-output enable time RL1 = RL3 = 16511, 

CL = 60 pF, 

FIL2 = 75 St, 

See Figure 7 
8  30 45 ns 

tPDZ Differential-output disable time 5 10 15 ns 

t All typical values are at VCC = 5 V and TA = 25°C. 

SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER RS-422-A RS-485 

Vo Voai Vob Voai Vob 

I VOD1 I Vo Vo  

I VOD2 I Vt (Rt.  = 100 SI) Vt (RL = 54 CI) 

VOD3 I 
V1 (Test Termination 

Measurement 2) 

Vtest Vtst 
AIVODI IlVtl — IVtll IlVt1 - 1Vtll 

VOC I Vos I I Vos I 
AIVOCI I Vos — Vos I I Vos — Vos I 

los I Ise li 	I 1 st) I 

lo I Ixa Ii I Ixb I liai lib 

4 
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SN75ALS171 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

RECEIVER SECTION 
receiver electrical characteristics over recommended ranges of common-mode input voltage, 
supply voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VTH Differential-input high-threshold voltage Vo = 2.7 V, 	lo = —0.4 mA 0.3 V 

VTL Differential-input low-threshold voltage Vo = 0.5 V, 	lo = 8 mA —0.3* V 

Vhys  Hysteresis§ 60 mV 

VIK Enable-input clamp voltage II = —18 mA —1.5 V 

VOH High-level output voltage 
VID = 300 mV, 	1 0H = —400 p.tA, 
See Figure 8 

2.7 V 

VOL Low-level output voltage I VIE, 	— 300 0/, 	OL = 8 mA, 
See Figure 8 

0.45 V 

10Z High-impedance-state output current V0 = 0.4 V to 2.4 V ±20 !IA 

II Line input current 
Other input = 0 V, 

See Note 4 

V1 = 12 V 1 
mA 

V1 = —7 V —0.8 

1 1H High-level enable-input current VIH = 2 . 7  V 60 pA 

IlL Low-level enable-input current Vit..  = 0.4 V —300 ILA 

11 Input resistance 12 kirt 

IOS Short-circuit output current VID = 300 mV, 	Vo = 0 —15 —85 mA 

ICC Supply current No load 
Outputs enabled 69 90 

mA 
Outputs disabled 57 78 

t All typical values are at VCC = 5 V, TA = 25°C. 
t The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode 

input voltage and threshold voltage levels only. 
§ Hysteresis is the difference between the positive-going input threshold voltage, VT+, and the negative-going input threshold voltage, VT_. 
NOTE 4: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions. 

receiver switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

tpLH Propagation delay time, low-to-high-level output 
VID = —1.5 V to 1.5 V, 
See Figure 9 

CL = 15 pF, 
9 14 19 ns 

tpHL Propagation delay time, high-to-low-level output 9 14 19 ns 

Skew 1  ( , tPLH — tPHL I) 2 6 ns 

tpzH Output enable time to high level 
CL — 15 pF, See Figure 10 

7 14 ns 

tpzL Output enable time to low level 7 14 ns 

iPHZ Output disable time from high level 
— CL 	15 pF, See Figure 10 

20 35 ns 

tpLz Output disable time from low level 8 17 ns 

t All typical values are at VCC = 5 V, TA = 25°C. 
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FIGURE 1. DRIVER Vol) AND VOC 

GENERATOR 
500  

(See Note Al 
5°PF 	 

(See Note 0/ 

54 52 

INPUT /1 5 V 

tODH —1441  
1 

OUTPUT 50% 

tTo -Pi 4- 

3V 

X1 5 V 

	 0V 

14-01— tDDL 

2 5 V 
90% 

50% 

10% 	 -2 5 V 

IF tTD 

3V 

OUTPUT 

SN75ALS171 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

375 

375 0 

FIGURE 2. DRIVER VOD3 

TEST CIRCUIT 	 VOLTAGE WAVEFORMS 

FIGURE 3. DRIVER DIFFERENTIAL - OUTPUT DELAY AND TRANSITION TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, t r  s 6 ns, tf s 6 ns, 

Zo  = 50 O. 
B. CL includes probe and jig capacitance. 
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5 V 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 

3V 

1.5 V 

	

1 	 0 V 

1 
14_14_ tpLZ 

I 	5V 

OUTPUT 	 2.3 V 	(- _ 0.5 V 

VOL 

VOLTAGE WAVEFORMS 

3V 

1 5 V\4,\  

	

11-01- (PZH 	I
0.5 V 

VOH 

	

/ 1(2.3 V 	
II 
	11—  

tPHZ 	 V o f f 0 V 

RL = 

110 (?. 

INPUT 

OUTPUT 

OUTPUT 

GENERATOR 

(See Note A) 

0 V 

1 5 V 

GENERATOR 

(See Note A) 

TEST CIRCUIT 

SN75ALS171 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 5. DRIVER ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, t r  s 6 ns, tf s 6 ns, 

Zo  = 50 O. 
B. CL includes probe and Jig capacitance. 
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OUTPUT 

CL- 60 pF 
-jr- (See Note B) 

0V• S2 

TEST CIRCUIT 

5 V 

0 V o 
RC) = 165 

3  v _o  S 1 

• 040 
RL3 	165 

50U 5 V 0 

0 V • S3 

= 60 pF (See Note B) 

OUTPUT 

T CL 60 pF (See Note S) 

t3p 

 

RL2 = 75  

GENERATOR 
(See Note A) 

SN75ALS171 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 
5  V 	S1 

0 V 0 

I 	I 	 CL = 60 pF 
= 165 tt 	

(See Note B) 

S1 to 5V 
S2 to 0 V 

3V 
INPUT 

	

1.5 V 	1.5 V 

I 	
I 	 0 V 

	

tDDH -10 14— 	API I4-tDDL 2.9 V 

01  9 % 90% 1+0 V OUTPU1 211L°  V  

	

10% . 	 , 	10% 
I -2.3 V 

tTD -01 4- 	-AM 14-  tTD 

VOLTAGE WAVEFORMS 

3V S1 to 0 V 

	

INPUT /1.5 V 	\I.5 V 	S2 to 5 V 

	 I 	 I 	 0 V 

	

tDDH -41 NI— 	-101  i4-tooL-  

 0 V 	 1 	

2 
 3 V 

	

, 	
N- 

90%90%sir_ 
 

0 V OUTPUT 1070- 	i  

	

I 	
10% 

I 	..= -2.9V 

	

tTD -PI 4- 	-01 4-  tTD 

VOLTAGE WAVEFORMS 

FIGURE 6. DRIVER DELAY AND TRANSITION TIMES WITH 
DOUBLE-DIFFERENTIAL-SCSI TERMINATION FOR THE LOAD 

S2 

S1 to 3V 
S2 to 0 V 
S3 to 5V 

3V 

j1.5 V \1.5V 

	

I 
	0 V 

tPDE -114 14- 	 -114 	k- tPDZ 

_,I 
	 \ I = 2.3 V 

OUTPUT 	0 
7 

 V 	0 	.„. -1 V  

_ 4_  

3V 	S1 to 0 V 

	

1. 5V 	 1 .5 V S2 to 5 V 
INPUT 	1 pi 	1  0 D  V 	S3 to 0 V 

tPDE-AI 14-- 

OUTPUT 	0 V 	0 	= 1 V 

= -2.3V 

INPUT 

FIGURE 7. DRIVER DIFFERENTIAL-ENABLE AND DISABLE TIMES WITH A DOUBLE-SCSI TERMINATION 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, t r  s 6 ns, tr s 6 ns, 
Zo  =50 

B. CL includes probe and jig capacitance. 
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SN75ALS171 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

—1 0H 

FIGURE 8. RECEIVER VOH AND VOL 

OUTPUT 

3 V 

INPUT 	1 INPUT  V \ 5 V 
GENERATOR 

51 I i 0 V 

tPH L 

(See Note Al 

CL = 15 pF 

(See Note 81 

I 

tPLH --40-01 

1 5 V —C 

0 V 
VOH 

OUTPUT 1.3 V 1.3 V 

VO L 

TEST CIRCUIT 	 VOLTAGE WAVEFORMS 

FIGURE 9. RECEIVER PROPAGATION DELAY TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, tr s 6 ns, s 6 ns, 
Z0  = 50 O. 

B. CL includes probe and jig capacitance. 
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1 5 V S1 

CL = 15 pF 

See Note BI 

TEST CIRCUIT 

INPUT 

0 V 

1 PZH 	 4— 
1 

VOH 

2 kG 
-1.5 V ---0 

S2 

GENERATOR 

(See Note AI 
S3 

50 0 

3V 

S1 to -1 5 V 

0 V S2 closed 

S3 open 

PZ L —1441 

	3V 

	

S1 to 1.5 V 	

1.5 V S2 open 

S3 closed 
INPUT 

0 V 

3 V 

0 

OUTPUT 

-4.5 V 

VOL 

S1 to -1.5 V 

S2 closed 

S3 closed 

-1 3 V 

VO L 

OUTPUT 

INPUT 	 1 5 V 

tPLZ —1.4-101 

OUTPUT 

1 5 V 

3V 

0V 

OUTPUT 

0.5 V 

S1 to 1 5 V 

S2 dosed 

S3 dosed 

73H V 

0— 5 V 

1N916 OR EQUIVALENT 

SN75ALS171 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

VOLTAGE WAVEFORMS 

FIGURE 10. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, 50% duty cycle, t r  s 6 ns, tf s 6 ns, 
Zo  = 50 SI 

B. CL includes probe and jig capacitance. 
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SN75ALS171 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

DRIVER HIGH-LEVEL OUTPUT VOLTAGE 

vs 

DRIVER HIGH-LEVEL OUTPUT CURRENT 

DRIVER LOW-LEVEL OUTPUT VOLTAGE 

vs 

DRIVER LOW-LEVEL OUTPUT CURRENT 
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DRIVER DIFFERENTIAL OUTPUT VOLTAGE 

vs 
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FIGURE 13 
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SN75ALS171 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 

VS 

HIGH-LEVEL OUTPUT CURRENT 

FIGURE 14 

RECEIVER LOW-LEVEL OUTPUT VOLTAGE 

VS 

RECEIVER LOW-LEVEL OUTPUT CURRENT 

0.6 
VCc = 5 V 
TA = 25 °C 

VIp =-300mV 
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10L—Low Level Output Current—mA 

FIGURE 16 

RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

FIGURE 15 

RECEIVER LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

VCC = 5  V 
VID = —300 mV 

IOL = 8 mA 
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FIGURE 17 
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SN75ALS171 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

RECEIVER OUTPUT VOLTAGE 
v s 

ENABLE VOLTAGE 

RECEIVER OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 
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25 
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VI—Enable Voltage — V 

FIGURE 18 
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3 

V1—Enable Voltage—V 

FIGURE 19 

APPLICATION INFORMATION 

NOTE A: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short 
as possible. 

FIGURE 20. TYPICAL APPLICATION CIRCUIT 

Iltaap 
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150 0 	 150 0 

1/3 SN75ALS171 
330 0 

UP TO 8 

TRANSCEIVERS 

• • • 

330 

SN75ALS171 
TRIPLE DIFFERENTIAL BUS TRANSCEIVER 

APPLICATION INFORMATION 

5V 
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FIGURE 21. TYPICAL DIFFERENTIAL SCSI APPLICATION CIRCUIT 
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SN75ALS191 
DUAL DIFFERENTIAL LINE DRIVER 

D3068. DECEMBER 1987—REVISED AUGUST 1989 

• Meets EIA Standard RS-422-A 

• High Speed, Low-Power ALS Design 

• TTL-and CMOS-Input Compatibility 

• Single 5-V Supply Operation 

• Output Short-Circuit Protection 

• Improved Replacement for the UA9638 

description 

The SN75ALS191 is a dual high-speed 
differential line driver designed to meet EIA 
Standard RS-422-A. The inputs are TTL- and 

CMOS-compatible and have input clamp diodes, 
Schottky-diode-clamped transistors are used to 

minimize propagation delay time. This device 

operates from a single 5-volt power supply and 
is supplied in 8-pin packages. 

The SN75ALS191 is characterized for operation 
from 0°C to 70°C. 

logic symbol t 

"[ This symbol is in acco dance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
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EQUIVALENT OF EACH INPUT 

VCC 

OUTPUT 

GNU 

TYPICAL OF ALL OUTPUTS 

TA < 25 ° C 	DERATING FACTOR 	TA •■• 70 °C 
PACKAGE 

POWER RATING ABOVE TA 25 °C POW I I,  RATING 

725 mW 	 5.8 mW/°C 	 ' mW 

P 
	

1000 mW 	 8.0 mW/ °C 	 640 mW 

SN75ALS191 
DUAL DIFFERENTIAL LINE DRIVER 

schematics of inputs and outputs 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 

Input voltage, VI 	  7 V 

Continuous total dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 	  260 °C 

NOTES: 1. All voltage values except differential output voltage V00 are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

TE XAS 
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SN75ALS191 
DUAL DIFFERENTIAL LINE DRIVER 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VII_ 0.8 V 

High-level output current, 10H -50 mA 

Low-level output current, 10L 50 mA 

Operating free-air temperature, TA 0 70 °C 

electrical characteristics over operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt 	MAX UNIT 

VII( 	Input clamp voltage VCC = 4.75 V, 11 = -18 mA - 1 	- 1.2 V 

VOH 	High-level output voltage 
VCC = 4.75 V, VIH = 2 V. 

VIL = 0.8 V 

loH = - 10 mA 2.5 	3.3 
V 

1 0H = -40 mA 2 

VOL 	Low-level output voltage 
VCC = 4.75 V, 	VIH = 2 V, 	VIL = 0.8 V, 

1 0L = 40 mA 
0.5 V 

i VOD1 	I 	• 	• rential output voltage VCC = 5.25 V, 10 = 0 2V0D2 V 

I VoD2 I 	" 	rential output voltage 

VCC = 4.75 V to 5.25 V. RL = 100 0, See Figure 1 

2 V 

Change in magnitude of* 

A I VOD I 	differential output voltage 
± 0.4 V 

5 
VOC 	Common-mode output voltage ,  3 V 

Change in magnitude of t 

Al VOC i common-mode output voltage 
±0.4 V 

10 	Output current with power off VCC = 0 

Vo = 6 V 0.1 	' 

ILA Vo = -0.25 V -0.1 	- 

Vo = -0.25 V to 6 V ± 100 

II 	Input current VCC = 5.25 V, Vi = 5.5 V 50 ilA 

11H 	High-level input current VCC = 5.25 V, Vi = 2.7 V 25 IAA 

1IL 	Low-level input current VCC = 5.25 V, Vi = 0.5 V -200 pA 

IOS 	Short-circuit output currents VCC = 5.25 V, V0 = 0 -50 	- 150 mA 

ICC 	Supply current (all drivers) VCC = 5.25 V, 	No load, 	All inputs at 0 V 32 	40 mA 

tAll typical values are at VCC = 5 V and TA = 25°C. 
I VoD I and Al VOC I are the changes in magnitude of VoD and VOC, respectively, that occur when the input is changed from a 

high level to a low level. 

5 1n EIA Standard RS-422-A, VOC, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos• 
,Only one output at a time should be shorted and duration of the short-circuit should not exceed one second. 

switching characteristics over recommended range of operating free-air temperature (unless otherwise 
noted), VCC m  5 V 

PARAMETFR TEST CONDITION MIN TYP# MAX UNIT 

too - rential-output (...., time 
CL = 15 pF, 

See Figure 2 

RL = 100 0 
3.5 7 ns 

tTD rential-output transition time 3.5 7 ns 

:,,..w 1.5 4 ns 

# Typical values are at TA = 25°C. 
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V OUTPUT 

GENERATOR 

(See Note Al 
50 

RL = 100 0 

Z OUTPUT 

CL= 15 pF 

(See Note B) 

SN75ALS191 
DUAL DIFFERENTIAL LINE DRIVER 

PARAMETER MEASUREMENT INFORMATION 

Ivoc 

FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 

INPUT RL = 1004 

   

3V 

INPUT 1.5 V 	 1.5 V 

TEST CIRCUITS 

t130-4-01 	 

DIFFERENTIAL I 	
90% 

 
OUTPUT 	I I 

10% 

111  

V OUTPUT/50% 	
50% •••• •■ —• \JOH 

VOL 
Skewik111- Skew 

V01-1 

Z OUTPUT 	 50% 	 50%yr"-." 
 

VOLTAGE WAVEFORMS 

0V 

10% 

1TD-01 	
, 

 

— — VOL 

NOTES: A. The input pulse generator has the following characteristics: ZOUT = 50 0, PRR < 500 kHz, tw  = 100 ns, t r  = < 5 ns. 

B. CL includes probe and jig capacitance. 

FIGURE 2. SWITCHING TIMES 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3-STATE OUTPUTS 
D2931, JUNE 1986—REVISED AUGUST 1989 

• Meets EIA Standards RS-422-A and 
RS-423-A 

• Meets CCITT Recommendations V.10, 
V.11, X.26, and X.27 

• Designed for Multipoint Bus Transmission on 
Long Bus Lines in Noisy Environments 

• 3-State Outputs 

• Common-Mode Input Voltage 
Range . . . —7 V to 7 V 

J 

18  1 
1A  12 
1Y  ■ 3 

G  1 4  
2Y  ■ 
2A  16 
2B  1 

G ND  • 

VCC  

(TOP 

PACKAGE 

VIEW) 

1 

1  4A 
o  tg ■ 

■  3Y 

1614B 

1 93: 

1 	11  

5 

7 

8 3 

 16 

14 
13 12  

11 

° 

• Input Sensitivity . . . ± 200 mV 

• Input Hysteresis . . . 120 mV Typ 

• High Input Impedance ... 12 kit Min 

• Operates from Single 5-V Supply 

• Low Icc Requirements: 
!cc ... 35 mA Max 

• Improved Speed and Power Consumption 
Compared to AM26LS32A 

description 

The SN75ALS193 is a monolithic quadruple line 

receiver with 3-state outputs designed using 

Advanced Low-Power Schottky technology. 
This technology provides combined 

improvements in bar design, tooling production, 
and wafer fabrication. This, in turn, provides 

significantly less power requirements and 
permits much higher data throughput than other 

designs. The device meets the specifications of 

EIA Standards RS-422-A and RS-423-A. It 
features 3-state outputs that permit direct 
connection to a bus-organized system with a 

Fail-Safe design that ensures the outputs will 

always be high if the inputs are open. 

The device is optimized for balanced multipoint 

bus transmission at rates up to 20 megabits per 
second. The input features high input 
impedance, input hysteresis for increased noise 
immunity, and an input sensitivity of ± 200 mV 

over a common-mode input voltage range of — 7 
to 7 V. It also features active-high and active-

low enable functions that are common to the 
four channels. The SN75ALS193 is designed for 
optimum performance when used with the 

SN75ALS192 quadruple differential line driver. 

The SN75ALS193 is characterized for operation 

from 0 °C to 70 °C. 

logic symbol t 

G 
d  

1A 

(4) 

EN 

(3) 
1Y 

112) 

(2) n- 
1 I 

1B 

2A 
16) 

(5) 
2Y 17) 

2B 
(10) 

3A (11) 
(9) 3Y 

3B 
114) 

4A (13) 
115) 4Y 

4B 

1"This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

logic diagram (positive logic) 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 

FUNCTION TABLE (EACH RECEIVER) 

DIFFERENTIAL 

A—B 

ENABLES OUTPUT 

Y G 	-G-  

VID .?... 0.2 V 
H 	X 

X 	L 

H 

H 

—0.2 V <V10 < 0.2 V 
H 	X 

X 	L 

VID 5 —0.2 V 
H 	X 

X 	L 

L 

L 

X L 	H Z 

H = high level 

L = low level 

X = irrelevant 

= indeterminate 

Z = high impedance (off) 

schematics of inputs and outputs 

EQUIVALENT OF EACH A OR B INPUT EQUIVALENT OF G OR U INPUTS TYPICAL OF ALL OUTPUTS 

VCC 
3k0 
NOM 

18 kil 
NOM 

INPUT 

VCC 

INPUT 

GND 

22 Id( 
NOM 

50 0 
NOM 

VCC 

IIIIP 
OUTPUT 

300 k0l 

Plil 

GND 

NOM 

VCC (Al  
Or 

GND (B) 

GND 

2 1(0 
NOM 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 

Input voltage, A or B inputs 	  ± 15 V 

Differential input voltage (see Note 2) 	  ± 15 V 

Enable input voltage 	  7 V 

Low-level output current 	  50 mA 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3) 	 1025 mW 

Operating free-air temperature range 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Lead temperature 1,6 mm 11/16 inch) from case for 60 seconds 	  300 °C 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. For operation above 25°C free-air temperature, derate the J package to 656 mW at 70°C at the rate of 8.2 mW/°C. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

rnrnmon-mode input voltage, Vic ±7 V 

— 	ential input voltage, V10 . ±12 V 

.1,-level input voltage, VIH 2 V 

Low-level input voltage, Vg_ V  n A 

High-level output current, I0H 

Low-level output current, 101_ 16 mA 

Operating free-air temperature, TA 0 70 °C 

TEXAS 
INSTRUMENTS 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 

electrical characteristics over recommended range of common-mode input voltage, supply voltage, 
and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP t MAX UNIT 
VT + Positive-going threshold voltage 200 mV 

VT_ Negative-going threshold voltage —200# mV 

Vhys  Hysteresis§ 120 mV 

VIK Enable-input clamp voltage II = — 18 mA — 1.5 V 

VOH High-level output voltage 
VID = 200 mV, 	IOH = —400 FA, 

See Figure 1 
2.7 3.6 V 

VOL Low-level output voltage VID = — 200 mV, 

See Figure 1 

loL = 8 mA 0.45 
V 

IOL = 16 mA 0.5 

1 02 High-impedance-state output current VCC = 5.25 V 
Vo = 2.4 V 20 

gA, 
Vo = 0.4 V —20 

II Line input current 
Other input at 0 V. 

See Note 4 

Vi = 15 V 0.7 1.2 
mA 

Vi = —15 V —1.0 —1.7 

11H High-level enable-input current 
V1H = 2.7 V 20 

AA 
VIH = 5.25 V 100 

Ip_ Low-level enable-input current VII_ = 0.4 V —100 AA 

Input resistance 12 18 kft 

IOS Short-circuit output current V1D = 3  V , 	 Vo = 0, 

See Note 5 
—15 —78 — 130 mA 

ICC Supply current Outputs disabled 22 35 mA 

All typical values are at VCC = 5 V, TA = 25°C. 

The algebraic convention, in which the less positive limit is designated minimum, is used in this data sheet for threshold voltage levels only. 
§ Hysteresis is the difference between the positive-going input threshold voltage, VT + , and the negative-going input threshold voltage, 

VT _ . See Figure 4. 

NOTES: 4. Refer to EIA Standard RS-422-A and RS-423-A for exact conditions. 

5. Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.. 

switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output VII) = —2.5 V to 2.5 V, CL = 15 pF, 

See Figure 2 

15 22 ns 
tpHL Propagation delay time, high-to-low-level output 15 22 ns 

tPZH Output enable time to high level CL = 15 pF, 	 See Figure 3 

CL = 15 pF, 	 See Figure 3 

13 25 ns 

tP21. Output enable time to low level 11 25 ns 

tpHz Output disable time from high level CL = 5 pF, 	 See Figure 3 

CL = 5 pF, 	 See Figure 3 

13 25 ns 

tPL2 Output disable time from low level 15 22 ns 

TEXAS 
INSTRUMENTS 
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INPUT 10 V 

 	I 

tPLH-11 r_ 1 

OUTPUT I I/1.3 V 

2.5 V 

\K O V 

1 	 —2.5 V 

/4— tPHL 
1 

VOH 

.3 V 

VO L 

OUTPUT 

I 	CL — 15 pF 

(See Note B) 

-= 

FIGURE 1. VOH,  V01 

L 

VOH 

IOL 

1+1 

IIOH 

SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 	1 MHz, duty cycle 	50%, Z ou t = 

50 BA, 	6 ns, tf < 6 ns. 
B. CL includes probe and jig capacitance.  

FIGURE 2. tpLH, tPHL 
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OUTPUT 

—P 14• 5 5. ns 

ENABLE 	I 
G 	1 	11.3V 	1.3 VI 

10% 	i I 	 I 
I I I 	(See Note c) 	I 
II 

ENABLE 90% I  
U 	

1.3 V 

—01 14-5 5 ns 
	1 	1  

90% 	90% 	
3 V 

90% 

0V 

3V 

1.3 V 

10% 	10%  1 ____ 0V  
14--lor tPZH 

VOH 
Si open 
S2 closed 

/ 
1.3 V 	7 11r\&.5 V 

tPHZ —4-01 

I 	
--  

=1.4 V 

S1 closed 
S2 closed 

VOLTAGE WAVEFORMS FOR tpHZ. tPZH 	 VOLTAGE WAVEFORMS FOR tpLz• tPZL 

TEST 
POINT 

FROM OUTPUT 
UNDER TEST 

SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3•STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

—II 14-5_ 5 ns 	—ol14—..5 5 ns 

	

I 	 I — I— — — — 3 V 
ENABLE 	I 	90% 	90% 

, 
G 	I 	11.3 V 	1.3 V1 	I 

	

10% 	I I 	 1 	10%  

	

I I 	 o v 

	

I 	(See Note C) 
I I 	 I   3V 

	

I 	I . 
I 

OUTPUT 

ENABLE 90% 
1.3 V 1.3 V 

90% 

	

1 10% 	10 	% *1 I 	  
I Si closed 0 V  14---1101—  tPZL 

	 I 	 I S2 open 

	

S1 closed I 	tPLZ-14-10i 	=1.4V 
S2 open 

K;  VOL 

1.3 V 

€-0.5 V 

LOAD CIRCUIT 

NOTES: A, CL includes probe and jig capacitance. 
B. All diodes are 1N3064 or equivalent. 
C. Enable G is tested with G high; 	is tested with G low. 

FIGURE 3. tpHZ, tpzH, tpLZ, tpZL 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3-STATE OUTPUTS 

2.5 3 0 5 	1 	1 5 	2 

Enable Voltage-V 

25 3 0.5 	1 	1.5 	2 

Enable Voltage-V 
2.5 3 0 5 	1 	1.5 	2 

Enable Voltage-V 

FIGURE 6 FIGURE 7 

TYPICAL CHARACTERISTICS 

1 
TA - 125 °C 

-TA - 70 °C 

liA 
TA -, -55 °C 

TA - 25 °C 

i■ -TA = 0°C 

VCC .- 5 V 

VD - 200 mV 

Vic = 0 

RL = 8 kft to GND 

I 

1 
VID = -200 mV 

VIC - 0 
RL = 1 164 to VCC 

TA - 25°C 
VCC = 4:5 V 

& 4 
C  

« 3 

0 
12 

o
o 

6 

5 

VCC = 5.5 V 

VCC 5 V 

.r.. 

4— 

it*" .„,- 

TA = 

AT 	- 0 

AT 	=70 

TA - 25 ° C — 

 TA = 125°C_ 

-55 °C 

°C 

°C ■,'">- 

VCC 

V10 

VIC 
RL 

I 

= 5 V 

- - 200 

- 0 
= 1 kil 

I 

mV 

to VCC 

0 
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25 3 05 	1 	15 	2 

Enable Voltage-V 

5 
Vlp = 200 mV 

'VIC = 0 
RL = 8 kit to GND 

TA = 25 °C 

VCC 5.5 V 

VCC = 5 V 

VCC - 4.5 V 

4 

°Cr, 

3  

a 
5 2 
O 

O 

o
o 

4 

0 

OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 

OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 

FIGURE 4 FIGURE 5 

OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 

OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 
6 
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„Tim 4 

> 0 

3  
5 
0 
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SN75ALS193 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3•STATE OUTPUTS 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
vs 

DIFFERENTIAL INPUT VOLTAGE  

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 
4 

VCC ", 5 V 
Vic -7 V to 7 V 

- 10 " 0  
TA = 25°C  

10H = 

1OH • -400 AA 

VT_ VT +  

5 

4 

rn 
0 3  

O 
2 

o
I 

5 

& 4 
co 

0 

3 

0 

J 2  

I a  
0 

0 	 
0 

0 
-200 	-100 	0 	100 

	
200 

VD-Differential Input Voltage-mV 

FIGURE 8 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

VD • 200 mV 
VIC 0 
TA • 25°C - 

VCC • 5.5 V -
VCC - 5 V _ 
VCC • 4.5 V 

0 
0 	-20 	-40 	-60 	-80 - 100 

ION-High-Level Output Current-mA 

FIGURE 10 

VCC = 5V 
- VID = 200 mV 

VIC "` 0  

10 20 30 40 50 60 70 80 
TA-Free-Air Temperature- °C 

FIGURE 9 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

VCC 	V .  
VD • 200 mV - 

VIC • 0 

TA - 0 °C 
TA = 25 °C 
TA = 70 °C 

-20 	-40 	-60 -80 -100 
OH-High-Level Output Current-mA 

FIGURE 11 
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mV —200 

0 

5 ° C 

80 10 20 30 40 50 60 70 

101—Low-Level Output Current—mA 

V 
V 

CC 

CC 

VCC 

0 	 
0 

0.8 

> 0.7 

IT 0.6 

• 0.5 0 a 

Cj 0.4 

7) 

0.3 

0 
—1  0.2 

O 
> 0.1 

80 10 20 30 40 50 60 70 

10L—Low-Level Output Current—mA 

I 	I 	I 
TA = 

TA — 25 °C 

TA 0 ° C g 0.6 
0 

0.8 

O 
> 0.1 

o
o 

VCC = 5  V 
V1D = —200 mV — 

VIC = 0  
J  

SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICS 

0.4 

LOW-LEVEL OUTPUT VOLTAGE 
VS 

FREE-AIR TEMPERATURE 

VCC'— 5  V 
VID  —200 mV 

VIC = 0  

2 0.3 
"5 

D. 

o 0.2 

3 
O 

—1 0.1 

-0 

10 = 8 mA 

10 = 

o
o 10 20 30 40 50 60 70 80 

TA—Free-Air Temperature— ° C 

FIGURE 12 

LOW-LEVEL OUTPUT VOLTAGE 
VS 

LOW-LEVEL OUTPUT CURRENT 

FIGURE 13 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

FIGURE 14 
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SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

SUPPLY CURRENT 
vs 

FREE-AIR TEMPERATURE 

30 

25 

E 

20 

t.) 
15 

10 
U 

5 

0 
200 —200 	—100 	0 	100 

VID—Differential Input Voltage—mV 

FIGURE 17 

SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICS 

0 
0 10 20 30 40 50 60 70 80 

TA—Free-Air Temperature— °C 

FIGURE 16 

SUPPLY CURRENT 
vs 

DIFFERENTIAL INPUT VOLTAGE 

- . 
i VCC = 5.5 V. 

I 1.1 
I 
■ 	= 5 V ► 

 i  

0. I VCC .' 4.5 V 
l 4 

10 
.. Outputs 

VIC 
TA 

— 0 

= 0  
= 25°C 

Enabled 

SUPPLY CURRENT 
vs 

FREQUENCY 

11 1 1 11111 	1 	1 1 1 1 1111 	1 
VCC ° 5 V 

_VI 	±1.5 V Square Wave 

CL = 15 pF 
_ Four Channels Driven 	 

TA = 25°C 

0 	 
10 k 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

4 
2-790 

DISABLED 
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FIGURE 15 
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INPUT CURRENT 
vs 

INPUT VOLTAGE 

INPUT RESISTANCE 
vs 

FREE-AIR TEMPERATURE 

SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICS 

30 
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I 15 
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.71 
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TA—Free-Air Temperature— °C 

80 

FIGURE 19 
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FIGURE 20 
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logic symbol t 

14) 
	

3 1 

112) r,  

1A 
12)  

1B 
111  

2A 
(6)  

2B 
171 

 3A 
1101 

 38 
191  

4A 
1141  

4B 
)151  

tThis symbol is in accordance with ANSI/IEEE Std 91 - 1984 and 

IEC Publication 617-12. 

logic diagram (positive logic) 

EN 

131 
1Y 

151 
 2Y 

1111 
 3Y 

(13) 
 4Y 

SN75ALS197 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3-STATE OUTPUTS 
D3203, JANUARY 1989 

• Meets CCITT Recommendations V.10, 
V.11, X.26, and X.27 

D OR N PACKAGE 

(TOP VIEW) 

    

• Designed for Multipoint Bus Transmission on 	 1B 

Long Bus Lines in Noisy Environments 	 1 A 

Y 
• 3-State Outputs 

• Common-Mode Input Voltage 	 2Y 

Range . . . — 7 V to 7 V 	 2A 

• Input Sensitivity . . . ± 300 mV 	
2B 

GND 

VCC 
4B 

4A 

4Y 

G 

3Y 

3A 

38 

• Input Hysteresis . . . 120 mV Typ 

• High Input Impedance . . . 12 Id/ Min 

• Operates from Single 5-V Supply 

• Low Icc Requirements: 
!cc . . . 35 mA Max 

• Improved Speed and Power Consumption 
Compared to AM26LS32A 

description 

The SN75ALS197 is a monolithic quadruple line 
receiver with three-state outputs designed using 
Advanced Low-Power Schottky technology. 

This technology provides combined 
improvements in bar design, tooling production, 

and wafer fabrication. This, in turn, provides 
significantly less power requirements and 
permits much higher data throughput than other 
designs. The device meets the specifications of 

CCITT Recommendations V.10, V.11, X.26, and 

X.27. It features three-state outputs that permit 
direct connection to a bus-organized system 
with a Fail-Safe design that ensures the outputs 
will always be high if the inputs are open. 

The device is optimized for balanced multipoint 	 1A 

bus transmission at rates up to 10 megabits per (11 
1B  

second. The input features high input 

impedance, input hysteresis for increased noise
2A 

 161 

immunity, and an input sensitivity of ± 300 mV 

3Y 

(131 
4Y 

over a common-mode input voltage range of 	 28 171  

— 7 V to 7 V. It also features active-high and 
active-low enable functions that are common to 	 3A  1101 

the four channels. The SN75ALS197 is designed 
191 

for optimum performance when used with the 	 3B 

SN75ALS192 quadruple differential line driver. 	 1141 
4A 

The SN75ALS197 is characterized for operation 

from 0 °C to 70°C. 4B (15) 

G 
14) 

6 112) 

131 
lY 

151 
2Y 

PI•li: 1 1•11011 	I A • °cements contain information 
I'L • 	 is of...ion date. Products conform to 

U... terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN75ALS197 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3•STATE OUTPUTS 

FUNCTION TABLE (EACH RECEIVER) 

DIFFERENTIAL 

A — B 

ENABLES OUTPUT 

r G 	U 

Vgj _>. 0.3 V 
H 	X 

X 	L 

H 

H 

—0.3 V < VD < 0.3 V 
H 	X 

X 	L 

7 

7 

VD 	—0.3 V 
H 	X 

X 	L 

L 

L 

X L 	H Z 

H = high level 

L = low level 

X = irrelevant 

7 = indeterminate 

Z = high-impedance (offi 

schematics of inputs and outputs 

EQUIVALENT OF EACH A OR B INPUT EQUIVALENT OF G OR G INPUTS TYPICAL OF ALL OUTPUTS 

VCC 

INPUT 

VCC 

GND 

3 kit 

NOM 

18 MI 

NOM 

VCC 

INPUT 

GND 

22 kfl 

NOM 

VCC 

500 

NOM 

OUTPUT 

rt 

Or 

300 kft 

NOM 

MI 

(B) 

2 

NOM 
kit 

GND 

GND 
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INS 1 RUMENTS 

POST OFFICE SOX 855303 • DALLAS. TEXAS 75285 

4 
2-794 



PACKAGE 	
TA 5 25°C 	DERATING 	TA 70°C 

POWER RATING 	FACTOR 	POW! R RATING 

950 mW 	7.6 mW/°C 	 mW 

N 
	

1150 mW 	9.2 mW/°C 	736 mW 

SN75ALS197 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 11 	  7 V 

Input voltage, A or B inputs 	  ± 15 V 

Differential input voltage (see Note 2) 	  ± 15 V 

Enable input voltage 	  7 V 

Low-level output current 	  50 mA 

Continuous total dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Lead temperature 1,6 mm 11/16 inch) from case for 10 seconds: D or N package 	 260 °C 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

DISSIPATION RATING TABLE 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

'non-mode input voltage, Vic ±7 V 

• •• rential input voltage, Vic, ± 12 V 

• •• 1:0,-level input voltage, VIH 2 V 

Low-level input voltage, VII_ n R V 

High-level output current, 10H — : AA 

Low-level output current, 1(31_ 16 mA 

Operating free-air temperature, TA 0 70 °C 

TEXAS 
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SN75ALS197 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 

electrical characteristics over recommended range of common-mode input voltage, supply voltage, 
and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VT + Positive-going threshold voltage ,' % mV 

VT_ Negative-going threshold voltage -300$ mV 

Vhys  Hysteresis 6  120 mV 

VD( Enable-input clamp voltage 11 = - 18 mA -1.5 V 

VON High-level output voltage VID = 300 mV, 	IOH = -400 pA 2.7 3.6 V 

VOL Low-level output voltage VID = -300 mV 
IOL = 8 mA 0.45 

V 
IOL = 16 mA 0.5 

10Z High-impedance-state output current VCC = 5.25 V 
Vo = 2.4 V 20 

PA 
V 	= 0.4 V o - 20 

II Line input current 
Other input at 0 V, 

See Note 3 

V1 = 15 V 0.7 1.2 
mA 

Vi = -15 V -1.0 -1.7 

IIH High-level enable-input current 
VIN = 2.7 V 

t ^00 
PA 

VIH = 5.25 V 

IlL Low-level enable-input current VIL = 0.4 V -' 	• gaA 

Input resistance 12 18 ka 

IOS Short-circuit output current 
See Note 4 	

Vo 	0 , 
-15 -78 -130 mA 

ICC Supply current Outputs disabled 22 35 mA 

t All typical values are at VCC = 5 V, TA = 25°C. 
The algebraic convention, in which the less positive limit is designated minimum, is used in this data sheet for threshold voltage levels only. 

§ Hysteresis is the difference between the positive-going input threshold voltage, VT +, and the negative-going input threshold voltage, VT-. 

NOTES: 3. Refer to CCITT Recommendation V.10 and V.11 for exact conditions. 
4. Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 

switching characteristics, VCC e  5 V, TA — 25°C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output VID = -2.5 V to 2.5 V, CL = 15 pF, 

See Figure 2 

15 22 ns 

tpHL Propagation delay time, high-to-low-level output 15 22 ns 

tPZH Output enable time to high level 
CL = 15 pF, 	 See Figure 3 

13 25 
ns 

 tPZL Output enable time to low level 11 25 

tPHZ Output disable time from high level 
CL = 15 pF, 	 See Figure 3 

13 25 
ns 

 tPLZ Output disable time from low level 15 22 

Texas 
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INPUT 10 V 

	 I 

tPLH 
I I 	 

OUTPUT 	1.3 V 

2.5 V 

\+\0 V 

	 2 5 V 

111—tPHL 
Ii 

\1.3 V 

VOL 

OUTPUT 

CL — 15 pF 

ISee Note BI 

-=- 

SN75ALS197 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3•STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

{ 

   

IOH 

* — 

FIGURE 1. Vow VOL 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 	1 MHz, duty cycle 50%, Z out = 50 0, 

t r <_6no,tfs6no. 
B. CL includes probe and jig capacitance. 

FIGURE 2. tpLH• tPHL 
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FROM OUTPUT 
UNDER TEST 

SN75ALS197 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

_44 1+—, 5 ns 
I 
I 	— 3 V 

I 
I 

	

I 	10% 
I I  

10% 	10%  I 

	

/90% 	 

	

1 	1.3 V 

0 V 
14 	tPZH 

I 	-3E   
I 	

VOH 

OUTPUT 	
Si open 	

1/ .3 V 
tPHZ - 1  411-101 

	

1 	1  • -4E0.5 V 
S2 closed  =1.4 V 

S1 closed 
S2 closed 

—II t41— .5 5 ns 	—01 14— <_ 5 ns 
1 I 	

1_i_____ 3v  

ENABLE 	I 	90% 	90% 	
I 

G 	I 	11.3V 	1 ' 3 V I 	I 
10% 	I I 	 I 1 	10%  

I II 

	

 
90% I I 	 I 90% 

-II 14- 5 ns 

ENABLE 
11.3 V 

10% 

I 	I 	I 
I 

ENABLE 90% I I 
13V 

90% 

See Note C 

90% 

1.3 V; 

0 V 

3V 

See Note C I 
II 

0V 

3V 

ENABLE 
a- 	1 3 V 	1 	 I 	1.3 V 

	

10% 	 10% 1 
--`-. - — - - 0 V 

I 	Si closed 

	

14---04 	 P, t Zl. 
	  I 	 I S2 closed 

	

S1 closed I 	tPLZ -141--01 	= 1.4 V 
OUTPUT 

S2 open 	
1.3 V -K .7;  VOL 

0.5 V 

VOLTAGE WAVEFORMS FOR tpHz, tpzH 
	

VOLTAGE WAVEFORMS FOR tpLZ,  tpzL 

TEST 
POINT 
	

VCC 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 
B. All diodes are 1N3064 or equivalent. 
C. Enable G is tested with 6 high; G is tested with G low. 

FIGURE 3. tpH2.• tPZI-I• tPLZ• tPZL 
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VID 300 mV 

'VIC -0 
RL - 8 MI to GND 
TA t. 25°C 

VCC 5.5 V 

VCC- 5V 

VCC 4.5 V 

VID - -300 mV 

VIC •• 0  
RL 	1 k0 to VCC" 

TA 25°C 

VCC 5.5 V 

VCC 5  V 

VCC 4.5 V 

1 

0.5 	1 	1.5 	2 
	

2.5 
	

3 

Enable Voltage-V 

o
o 

6 

SN75ALS197 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICS 

4 

0 

OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 

0 5 	1 	1.5 	2 
	

25 
	

3 

Enable Voltage-V 

FIGURE 4 

OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 

OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 

TA = 125°C 

-TA - 70°C 	,- 

	

TA .. 25°C 	
1 

1  
11 TA .., -55°C 

-TA - 0°C 

VCC ■ 5V 

VID ■ 300 mV 
Vic ■ 0 
111 ■ 8 kit to GND 

I 	l 

0 5 	1 	1 5 	2 
	

2.5 
	

3 

Enable Voltage-V 

FIGURE 5 

OUTPUT VOLTAGE 

vs 
ENABLE VOLTAGE 

5 

4 

a 
CI) 

3 

2 
0 

I ...-. 

4— 

...........„..- 

TA - 
TA ■ 0°C 

TA 

TA - 25°C-

TA  - 7125°C.C_ 

 -55°C 

0 

'dr 

VCC 
VID 

VIC 
RI 

5 V 
- -300 

- 0 
 - 1 kft 

mV 

to VCC 

t 
2.5 
	

3 

6 

5 

a0 4 

0 

5 3 
 a 

0 
1 2 
0 

1 

0 
0 	0 5 	1 	1.5 	2 

Enable Voltage-V 

FIGURE 6 FIGURE 7 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2-799 



VCC-5V 

VIC 	–12 V to 12 V 
_ 10 – 0 

TA – 25 ° C 
4 

0 
3 

0. 
5 2 
0 VT_ VT+ 

0 
– 200 –100 0 	100 	200 

4 
1 8H 

80 10 20 30 40 50 60 70 

TA– Free-Air Temperature– °C 

110H = –400 AA 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

5 

O 

ft–Differential Input Voltage–mV 

FIGURE 8 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

5 

> 

4 

0 

Z. 3 

 0 

3 2 

03 

1 
0 

00 	– 20 	– 40 	–60 	–80 –100 

10H–High-Level Output Current–mA 

FIGURE 10 

Vlp – 300 mV 

VIC = 0  
TA = 25°C 

VCC – 5.5 V 
VCC .■ 5 V _ 
VCC-4.5V 

VCC = 5  V 
_VID 300 mV 

VIC –0  
I 	I 	I 

FIGURE 9 

0 
0 

•  
–20 	–40 	–60 –80 –100 

OH–High-Level Output Current–mA 

FIGURE 11 

oo 

5 

4) 4 

0 
 03  a 

> 
21. 3 

 0 

m 2 

I 
O 

VCC 5 V 
VIC 300 mV-
VIC – 0 

TA 0°C 
TA – 25°C —
TA 70°C 

SN75ALS197 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
	

HIGH-LEVEL OUTPUT VOLTAGE 
VS 
	

VS 

DIFFERENTIAL INPUT VOLTAGE 
	

FREE-AIR TEMPERATURE 

2-800 
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TYPICAL CHARACTERISTICS 

LOW-LEVEL OUTPUT VOLTAGE 
VS 

FREE-AIR TEMPERATURE 

80 10 20 30 40 50 60 70 

TA—Free-Air Temperature— °C 

mV V D — —300 

VC e  0 
TA o  25 °C 

80 10 20 30 40 50 60 70 

IOL—Low-Level Output Current—mA 

80 10 20 30 40 50 60 70 

IOL—Low-Level Output Current—mA 

FIGURE 12 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 

LOW-LEVEL OUTPUT VOLTAGE 
Vs 

LOW-LEVEL OUTPUT CURRENT 

vcc = 

VCC 

VCC 

4.5 

5V 
5.5 

FIGURE 13 
FIGURE 14 

o
o 
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SN75ALS197 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3-STATE OUTPUTS 



SUPPLY CURRENT 
VS 

SUPPLY VOLTAGE 

SUPPLY CURRENT 
VS 

FREE-AIR TEMPERATURE 

200 -200 	-100 	0 	100 

VID-Differential Input Voltage-mV 

SN75ALS197 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICS 
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FIGURE 15 
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FIGURE 17 
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FIGURE 20 
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SN75ALS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3-STATE OUTPUTS 
03204, JANUARY 1989 

• Meets CCITT Recommendations V.10, 
V.11, X.26, and X.27 

• — 7 V to 7 V Common-Mode Range with 

D OR 

1BI1 

(TOP 

N PACKAGE 

VIEW) 

16 ivcc  
300-mV Sensitivity 1A g 2 

44 AB  1Y 1 3 : 5143  :a 
• 3-State TTL-Compatible Outputs 

1,2EN O 4 

4 y  

• High Input Impedance . . . 12 Id2 Min 2Y 

2A / 

5 

1 21 ■
3y3,4EN  

• Input Hysteresis . . . 120 mV Typ 
2B U 7 10 3A 

• Single 5-V Supply Operation GND U 8 9 U 38  

• Low Supply Current 
Requirement . . . 35 mA Max logic symbol t 

• Improved Speed and Power Consumption 
Compared to MC3486 

description 

The SN75ALS199 is a monolithic quadruple line 
receiver with three-state outputs designed using 

Advanced Low-Power Schottky technology. 
This technology provides combined 

improvements in bar design, tooling production, 
and wafer fabrication, providing significantly less 
power consumption and permitting much higher 
data throughput than other designs. The 
device meets the specifications of CCITT 

Recommendations V.10, V.11, X.26 and X.27. 

The SN75ALS199 features three-state outputs 

that permit direct connection to a bus-organized 
system with a fail-safe design that ensures the 
outputs will always be high if the inputs are 

open. The device is optimized for balanced 

multipoint bus transmission at rates up to 
10 megabits per second. The input features high 
input impedance, input hysteresis for increased 
noise immunity, and an input sensitivity of 

± 300 mV over a common-mode input voltage 
range of ±7 V. It also features an active-high 

enable function for each of two receiver pairs. 

The SN75ALS199 is designed for optimum 

performance when used with the SN75ALS194 
quadruple differential line driver. 

The SN75ALS199 is characterized for operation 
from 0 °C to 70 °C. 

', This symbol is in acco dance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

logic diagram 

3Y 

4Y 

PRODUCTION 118 1 8 documents contain information 
currant as of Mim1tlen date. Products conform to 
specifications pm tea terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily Include testing of all parameters. 

4 
INSTRUMENTS 

Copyright (1) 1988, Texas Instruments Incorporated 
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SN75ALS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH •STATE OUTPUTS 

FUNCTION TABLE (EACH RECEIVER) 

DIFFERENTIAL 

A-8 

ENABLES OUTPUT 

Y G 	d" 

V1D a 0.3 V 
H 	X 

X 	L 

H 

H 

—0.3 V <V10 < 0.3 V 
H 	X 

X 	L 

7 

7 

V1D 5_ —0.3 V 

X 

H 	X 

X 	L 

L 	H 

L 
L 

Z 

H = high level 

L = low level 
X = irrelevant 

= Indeterminate 
Z = high-impedance (off) 

schematics of inputs and outputs 

EQUIVALENT OF EACH A or B INPUT EQUIVALENT OF EACH ENABLE INPUT 

VCC 

TYPICAL OF ALL OUTPUTS 

VCC 

INPUT 

VOC 

GND 

18 Id/ 

3 MT 

40 Id/ 

22 MI III 

INPUT iiI41 

5 1,0 

VCC 

50 0 

4P 

— OUTPUT 

or 

300 Id/ 

(A) 

(B) 

50 0 

150 0  pi 
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SN75ALS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3•STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 

Input voltage, A or B inputs, VI 	  ±15 V 

Differential input voltage (see Note 2) 	  ±15 V 

Enable input voltage 	  7 V 

Low-level output current 	  50 mA 
Continuous total dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150 °C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 	  260 °C 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

DISSIPATION RATING TABLE 

PACKAGE 
	TA 25 ° C 	DERATING 	TA — 70 ° C 

POWER RATING 	FACTOR 	POWER RATING 

	

950 mW 	7.6 mW/°C 	608 mW 

N 
	

1150 mW 
	

9.2 mW/ °C 	736 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

Common-mode input voltage, Vic ±7 V 

Differential input voltage, V1D ±12 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, Vg_ 0.8 V 

High-level output current, 10H —400 IA 

Low-level output current, loL 16 mA 

Operating free-air temperature, TA 0 70 °C 

TEXAS ‘PO 
INSTRUMENTS 
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SN75ALS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 

electrical characteristics over recommended ranges of common-mode input voltage, supply voltage, 
and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VT +  Positive-going threshold voltage 300 mV 

VT_ Negative-going threshold voltage —300 mV 

Vhys Hysteresis 5  120 mV 

VD( Enable-input clamp voltage II = —18 mA —1.5 V 

VOH High-level output voltage V10 = 300 mV, 	10H = —400 itA 2.7 3.6 V 

VOL Low-level output voltage VID = —300 mV IOL = 8 mA 0.45 
V  

1 0i. = 16 mA 0.5 

10Z High-impedance state output current 

VIL = 0.8 V, 	 VID = —3 V, 

V0= 2.7 V 
20 

IA 
VIL = 0.8 V. 	 VIO = 3 V. 
V0 = 0.5 V 

—20 

II Line input current 
Other input at 0 V, 

See Note 3 

Vi = 15 V 0.7 1.2 
mA 

V1 = —15 V — 1.0 —1.7 

1 1H High-level enable-input current 
V0.1 = 2.7 V 20 

FA 
VIH = 5.25 V 100 

1 IL Low-level enable-input current VIL = 0.4 V —100 IA 

Input resistance 12 18 XII 

IOS Short-circuit output current VID = 3  V, 	 Vo = 0, 

See Note 4 
—15 —78 —130 mA 

ICC Supply current Outputs disabled 22 35 mA 

t All typical values are at VCC = 5 V, TA = 25°C. 
*The algebraic convention, in which the less positive limit is designated minimum, is used in this data sheet for threshold voltage levels only. 

5  Hysteresis is the difference between the positive-going input threshold voltage, VT +, and the negative-going input threshold voltage, VT _ . 

NOTES: 3. Refer to CCITT Recommendations V.10 and V.11 for exact conditions. 
4. Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 

switching characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tpLH Propagation delay time, low-to-high-level output VID = 0 V to 3 V, 

See Figure 2 

CL = 15 pF, 15 22 ns 

ns tPHL Propagation delay time, high-to-low-level output 15 22 

tPZH Output enable time to high level 
CL = 15 pF, See Figure 3 

13 25 
ns 

 tPZL Output enable time to low level 11 25 

tPHZ Output disable time from high level 
CL = 15 pF, See Figure 3 

13 25 
ns 

 tPLZ Output disable time from low level 15 22 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2 - 808 
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VOH 

IOL 

I 1+1 

1 

{ 

1 0H 

* —1 

I 	 I 

I 	 I 	 0 V 

—01 tPLH rti— 	--114tPHL14—  

	—I 	VOH 

I 	 I 
1.3 V 	 1.3 V 

VOL 

GENERATOR 
(see Note Al 

OUTPUT 

CL 	15 pF 

(see Note 13) 

1.5 V 

2V 

SN75ALS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 1. VOH ,  VOL 

TEST CIRCUIT 
	

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s 1 MHz, duty cycle 5 50%, Z. ut = 50 0, 

t r  -5 6 ns, tf 5 6 ns. 

B. CL includes probe and jig capacitance. 

FIGURE 2. PROPAGATION DELAY TIMES 
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tPZH 
tPZL 

3V 

INPUT 

SW1 

— —1.5 V 

SW1 to —2.5 V 
—I 

0 V SW2 closed 

SW3 open 

4.5 V 

— — 1.5 V 

VOL 

SW1 to 2.5 V 

SW2 open 

SW3 closed 

INPUT 

OUTPUT 

VOLTAGE WAVEFORMS 

CL — 15 pF 
"IN  (see Note B) GENERATOR 

(see Note A) 51 U 

+2.5 V 

—2.5 V-0 

OUTPUT 

TEST CIRCUIT 

SW3 

SW2 
2 kft 

0-5V 

(see Note C) 

tPZL 	14— 

OUTPUT 

3V 

SW1 to 2.5 V 

SW2 closed 

SW3 closed 

—V0H 

1.4 V 

3V 

SW1 to —2.5 V 

SW2 closed 

SW3 closed 

OUTPUT 

3 V 

INPUT 

OUTPUT 0.5 V 

SN75ALS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 	1 MHz, duty cycle s. 50%, Zout = 50 0, 
t r  s 6 ns, tf s 6 ns. 

B. CL includes probe and jig capacitance. 
C. All diodes are 1 N3064 or equivalent. 

FIGURE 3. ENABLE AND DISABLE TIMES 
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TYPICAL CHARACTERISTICS 
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QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3•STATE OUTPUTS 
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SN75ALS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICS 
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SN75ALS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICS 
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SN75ALS199 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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SN65C189, SN65C189A, SN75C189, SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 

D3144, OCTOBER 1988—REVISED JULY 1990 

description 

The SN65C189, SN65C189A, SN75C189, and 
SN75C189A are low-power bipolar quadruple 

line receivers that are used to interface data 
terminal equipment (DTEI with data circuit-

terminating equipment (DCE). These devices 
have been designed to conform with Standard 
ANSI/EIA-232-D-1986, which supersedes 

RS-232-C. 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

logic diagram (each receiver) 

• Meets Standard EIA-232-D (Revision of 
RS-232-C) 

• Low Supply Current ... 420 ILA Typ 

• Preset On-Chip Input Noise Filter 

Built-in Input Hysteresis 

• Response and Threshold Control Inputs 

• Push-Pull Outputs 

• ESD Protection Exceeds 1000 V Per 
MIL-STD-883C, Method 3015 

• Functionally Interchangeable and Pin 

Compatible with Texas Instruments 
5N75189/SN75189A, Motorola 
MC1489/MC489A, and National 

Semiconductor DS14C88A 

The SN65C189 and SN75C189 have a 0.25 V 

typical hysteresis compared with 1 V for the 

SN65C189A and SN75C189A. Each receiver 
has provision for adjustment of the overall input 

threshold levels. This is achieved by choosing 	 RESPONSE 
external series resistors and voltages to provide 	 CONTROL 
bias levels for the response control pins. The 
output is in the high logic state if the input is left 
open circuited or shorted to ground. 

These devices have an on-chip filter that rejects input pulses of shorter than 1-As minimum duration. An 
external capacitor may be connected from the control pins to ground to provide further input noise filtering 
for each receiver. 

The SN65C189, SN75C189, SN65C189A, and SN75C189A have been designed using low-power 
techniques in a bipolar technology. In most applications, these receivers will interface to single inputs of 

peripheral devices such as UARTs, ACEs, or microprocessors. By using sampling, such peripheral devices 
are usually insensitive to the transition times of the input signals. If this is not the case, or for other uses, 

it is recommended that the SN65C189, SN75C189, SN65C189A, and SN75C189A outputs be buffered 
by single Schmitt input gates or single gates of the HCMOS, ALS or 74F logic families. 

The SN65C189 and SN65C189A are characterized for operation from — 40 °C to 85°C. The SN75C189 
and SN75C189A are characterized for operation from 0°C to 70°C. 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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EQUIVALENT OF EACH INPUTt EQUIVALENT OF EACH OUTPUT 

INPUT 

RESPONSE 

CONTROL 

SN65C189, SN65C189A, SN75C189, SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 

schematic of inputs and outputs 

t All resistor values shown are nominal. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC  (see Note 1) 	  7 V 
Input voltage range 	  —30 V to 30 V 
Output voltage range 	  —0.3 V to VCC + 0.3 V 

Continuous total dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range: SN65C189, SN65C189A 	  —40°C to 85°C 

SN75C189, SN75C189A 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds 	  260 °C 

NOTE 1: All voltages are with respect to the network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE 
TA — 25 ° C DERATING FACTOR TA — 85 ° C 

POWER RATING ABOVE TA — 25°C POWER RATING 

D 950 mW 7.6 mW/°C 494 mW 

DB 525 mW 4.2 mW/°C 273 mW 

N 1150 mW 9.2 mW/°C 598 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.5 5 6 V 

Input voltage, Vi (see Note 2) —25 7° V 

High-level output current, IrDH 

Low-level output current, lot_ 3.2 mA 

Response control current 

'.• 

'. 

± 1 mA 

Operating free-air temperature, TA 
'. 

	

C189, iC189A —40 85 
°C 

• • iC189, iC189A 0 70 

NOTE 2: The algebraic convention, where the more positive (less negative) limit is designated as maximum, is us ed in this data sheet 

for logic levels only, e.g., if —10 V is a maximum, the typical value is a more negative voltage. 
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SN65C189, SN65C1B9A, SN75C1B9, SN75C189A 
QUADRUPLE LOW•PDWER LINE RECEIVERS 

electrical characteristics over recommended free-air temperature range, VCC = 5 V ± 10% (unless 
otherwise noted) (See Note 3) 

PARAMETERS TEST CONDITIONS MIN TYP t MAX UNIT 

VT + 
Positive-going 

threshold level 

SN75C189 
See Figure 1 

1 1.5 
V 

SN75C 	• • '■ 1.6 2.25 

VT _ 
Negative-going 

threshold level 

SN75C 	• 
See Figure 1 

0.75 1.25 
V 

SN75C ' 	• 	, 0.75 1 1.25 

Vhys  ' Input hysteresis 
SN75C ' 

See Figure 1 
0.15 0.33 

V  — 
SN75C189A 0.65 0.97 

VOH High-level output voltage 

VCC = 4.5 V to 6 V, 	V1 = 0.75 V, 

10H = –20 µA 
3.5  

V 

V1 = 0.75 V, 	 10H = — 3.2 mA 2.5 

VOL Low-level output voltage 
VCC = 4.5 V to 6 V. 	V1 = 3 V. 

IOL = 3.2 mA 
0.4 V 

IIH High-level input current See Figure 2 
V1 = 25 V 3.6 8.3 

mA 
VI = 3 V 0.43 1 

IlL Low-level input current See Figure 2 
V1 = –25 V _7 n — 8.3 

mA 
V1 = –3 V –1,.4.., –1 

IOS Short-circuit output current See Figure 3 –35 mA 

ICC Supply current Vi = 5 V, No load, See Figure 2 420 700 AA 

tAll typical values are at TA = 25°C. 

NOTE 3: All characteristics are measured with response control terminal open. 

switching characteristics at TA = 25°C. VCC = 5 V ± 10% 

PARAMETERS TEST CONDITIONS MIN 	TYP MAX UNIT 

tPLH 
Propagation delay time, 

low-to-high-level output 
CL = 50 pF, See Figure 4 6 As 

tPHL 
Propagation delay time 

high-to-low-level output 
CL = 50 pF, See Figure 4 6 As 

tTLH 
Transition time, high-to-low-level 

output 
CL = 50 pF, See Figure 4 500 ns 

tTHL 
Transition time, high-to-low-level 

outputt 
CL = 50 pF, See Figure 4 300 ns 

twiN)  

Duration of longest pulse 

rejected as noises 
CL = 50 pF, See Figure 4 1 6 As 

tMeasured between 10% and 90% points of output waveform. 

-1-he intent of this specification is that any input pulse of less than 1µs will have no effect on the output, and any pulse duration of greater 

than 6 As will cause the output to change state twice. Reaction to a pulse duration between 1 As and 6 As is uncertain. 
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VT, VI 

CC 

OPEN 
UNLESS 	 

OTHERWISE 
SPECIFIED 

- -

VC 
—

- 

 + Ve 
 I. 

Re 

VI OPEN 

RESPONSE 
CONTROL loL 

VOH 

FIGURE 1. VT + , VT V01-1• VOL 

SN65C189, SN65C189A, SN75C189, SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 

PARAMETER MEASUREMENT INFORMATION t 

vcc 

RESPONSE 
CONTROL 

OPEN 

ICC is tested for all four 

receivers simultaneously 

FIGURE 2. IIH, Ill. ,  ICC 

vcc 

RESPONSE 
CONTROL 

OPEN 

FIGURE 3. IOS 

- IOH 

1-  Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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SN65C189, SN65C189A, SN75C189, SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 

PARAMETER MEASUREMENT INFORMATION 

 

vcc 

    

     

PULSE 
GENERATOR 
(See Note A) 

   

OUTPUT 

   

  

	 CL 
(See Note B) 

 

RESPONSE 
CONTROL 
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1.5 V/ 	 NI\  1.5 V 
 	I 	 I 

I 	 I 
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I 	
141-14--- IpLH 

I 
90% 	90% 

OUTPUT 
1.5 V 1 

1076 10% 
1 1.5 V 

tTHL HO 4 	—11.1 14— qui  

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: Z o  = 50 ft, t om, = 25 p.s. 
B. CL includes probe and jig capacitances. 

FIGURE 4. SWITCHING TIMES 
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SN65C189, SN65C189A, SN75C189, SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 

TYPICAL CHARACTERISTICS 
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VCC = 5.5  V 
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SN65C189, SN65C189A, SN75C189, SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 

TYPICAL CHARACTERISTICS 

HIGH-LEVEL SHORT-CIRCUIT OUTPUT CURRENT 
vs 

FREE-AIR TEMPERATURE 

LOW-LEVEL SHORT-CIRCUIT OUTPUT CURRENT 
vs 

FREE-AIR TEMPERATURE 
u 

Vcc = 5.5 V 
-2 —  V0=0 
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SN65C189, SN65C189A, SN75C189, SN75C189A 
QUADRUPLE LOW-POWER LINE RECEIVERS 

TYPICAL CHARACTERISTICS 

PROPAGATION DELAY TIME, 	 TRANSITION TIME, 
HIGH-TO-LOW-LEVEL OUTPUT 
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vs 
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FREE-AIR TEMPERATURE 
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SN65C198, SN75C198 
QUADRUPLE LOW-POWER LINE DRIVER 

D3472, JULY 1990 

• Meets EIA-232-D (Revision of RS-232-C) 

• Very Low Supply Current . . . 115 yeA Typ 

• Sleep Mode: 
3-State Outputs in High-Impedance State 
Ultra Low Supply Current . . . 17 yeA Typ 

• Improved Functional Replacement for: 
SN75188 
Motorola MC1488 
National Semiconductor DS14C88 and 
DS1488 

• CMOS- and TTL-Compatible Data Inputs 

• On-Chip Slew-Rate Limit ... 30 V/yes 

• Output Current Limit . . . 10 mA Typ 

• Wide Supply Voltage Range . . . ±4.5 V to 

± 15 V 

• ESD-Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015.2 

description 

The SN65C198 and SN75C198 are monolithic 
low-power BI-MOS quadruple line drivers 
designed to interface data terminal equipment 

(DTE) with data circuit-terminating equipment 

(DCE) in conformance with the specifications of 
ANSI/EIA-232-D-1986. 

The Sleep Mode input SM can be used to switch 
the outputs to high impedance, which avoids the 

transmission of corrupted data during power up 

and allows significant system power savings 
during data-off periods. 

The SN65C198 is characterized for operation 
from — 40 °C to 85°C. The SN75C198 is 

characterized for operation from 0 °C to 70 °C. 

FUNCTION TABLE 

INPUTS OUTPUT 

SM A B V 

H H H 

_
1
 I
 2

  
N

 

H L X 

H X L 

L X X 

H = high level, L = low level, 

X = irrelevant, 

Z = high-impedance  

D, DB, OR N PACKAGE 

(TOP VIEW) 

VCC —
1A 
1Y 
2A 
2B 
2Y 

GND 

logic symbol t 

13 
SM EN 

2 3 
1A V 1Y 

4 
&I> 2A 6 

5 v 2Y 
2B 

3A 
10 3Y 

3B 

12 11 
4A 4Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

logic diagram (positive logic) 

13 

14 

13 

12 

11 

10 

9 

VCC + 

SM 

4A 

4Y 
3B 
3A 
3Y 

1Y 

2Y 

3Y 

4Y 

PRODUCTION DATA documents contain information 
current as of publication date. Products c •••• •• to 
specifications per the terms of Texas In ••• 	its 
standard warranty. Production processinr • 	at 
necessarily include testing of all paramaz.n... 
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EQUIVALENT OF A AND B INPUTS 

Internal 
1.4 V 
reference to 

INPUT A 

INPUT B —
(Driver 2 and 
3 only) 

VCC- 

EQUIVALENT OF SLEEP MODE INPUT 

VCC+ 

Internal 
1.4 V 
reference to 
GND 

SM 
INPUTS 

VCC- 

TYPICAL OF Y OUTPUTS 

SN65C198, SN75C198 
QUADRUPLE LOW-POWER LINE DRIVER 

schematics of inputs and outputs 

All resistor values shown are nominal. 
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SN65C198, SN75C198 
QUADRUPLE LOW-POWER LINE DRIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC+  (see Note 1) 	  15 V 

	

Supply voltage, VCC   —15 V 
Input voltage range 	  —15 V to 15 V 

Output voltage range 	  Vcc_ —6 V to VCC + + 6 V 

Continuous total power dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range: SN65C198 	  —40°C to 85°C 

SN75C198 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 

Lead temperature 1,6 mm 11/16 inch) from case for 10 seconds 	  260 °C 

NOTE 1: All voltages are with respect to the network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE 
TA 	25°C DERATING FACTOR TA 	85°C 

POWER RATING ABOVE TA 	25°C POWER RATING 

D 950 mW 7.6 mW/°C 494 mW 

DB 525 mW 4.2 mW/°C 273 mW 

N 1150 mW 9.2 mW/°C 598 mW 

recommended operating conditions 

MIN 	NOM 	MAX UNIT 

Supply voltage, VCC+ 4.5 	12 	15  

Supply voltage, Vcc _ V  -4.5 	-12 	-15 

Input voltage, V1 (see Note 2) V  VCC- + 2 	VCC+ 

High-level input voltage, VIH 2 V 

Low-level input voltage, VIL 
A and B inputs 0.8 
._. 
SM input • 

Operating free-air temperature TA 
•.• 	C198 -40 	 0. 

°C 
... ,C198 0 	 70 

NOTE 2: The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet 
for logic levels only, e.g., if -10 V is a maximum, the typical value is a more negative voltage. 
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SN65C198, SN75C198 
QUADRUPLE LOW-POWER LINE DRIVER 

electrical characteristics over recommended free-air temperature range, VCC ± 	± 12 V, SM at 2 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP 1  MAX UNIT 

VOH High-level output voltage 
VIL = 0.8 V, 

RL = 3 Kft 

VCC± = ± 8  V 4 
V 

VCC ±  = ±12 V 10 

VOL Low-level output voltage (see Note 2) 
VII-I = 2 V, 

R L  = 3 kfl 

VCC± = ±5V -4 
v  

VCC± = ±12V -10 

IIH High-level input current Vi = 5 V 10 AA 

1 IL Low-level input current Vi = 0 -10 AA 

10Z High-impedance state output current tIVI at 0.6 V 

V0= 12 V, 

VCC± --- ±12 V 
100 

AA 
V o = -12 V, 

VCC± = ± 12 V 
-100 

1 0SH High-level short-circuit output currentt Vi = 0.8 V, 	 V0 = 0 or Vcc_ -4.5 - 10 -19.5 mA 

1 0SL Low-level short-circuit output currentt Vi = 2 V, 	 V0 = 0 or Vcc + A C 10 19.5 mA 

ro  Output resistance with power off VCC± = 0, 	 V0 = -2 V to 2 V • C 

ICC + Supply current from VCC  + 

A and B inputs at 0.8 V 

or 2 V, no load 

VCC± = ± 5  V 90 160 

AA 
VCC ± = ±12 V 95 160 

A and B inputs at 0.8 V or 

2 V, RL = 3 la SM at 0.6 V 

VCC± = ±5 V 17 40 

VCC± = ±12V 17 40 

!cc_ Supply current from VCC_ 

A and B inputs at 0.8 V 

or 2 V. no load 
VCC± = ± 5  V -90 - 	• 

AA VCC ± = ± 12 V 
A and B inputs at 0.8 V or 

2 V, RL = 3 kfl, W at 0.6 V 
VCC ±  = ±5 V -17 -4,, 

VCC  + = ± 12 V -17 -40 

tAll typical values are at TA = 25°C. 
*Not more than one output should be shorted at a time. 

NOTE 2: The algebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet 
for logic levels only, e.g., if -10 V is a maximum, the typical value is a more negative voltage. 

switching characteristics over recommended operating free-air temperature range, VCC ± = ± 12 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

tpLH 	Propagation delay time, low-to-high-level output 5  

RL = 3 kft to 7 kfl, 

See Figure 1 

CL = 15 pF, 

3 ps 

tpHL 	Propagation delay time, high-to-low-level output 5  3.5 As 

tTLH 	Transition time, low-to-high-level outputl 0.53 1 3.2 As 

tTHL 	Transition time, high-to-low-level outputl 0.53 1 3.2 As 

tTLH 	Transition time, low-to-high-level output 8  RL = 3 kfl to 7 kfl, 

See Figure 2 

CL = 2500 pF, 1.5 As 

tTHL Transition time, high-to-low-level output# 1.5 As 

tpzH 	Output enable time to high level RL = 3 kfl to 7 kft, 

See Figure 3 

CL = 15 pF, 50 ps 

tpHz Output disable time from high level 10 As 

tpzL 	Output enable time to low level RL = 3 kft to 7 kit, 

See Figure 4 

CL = 15 pF, 15 As 

tpLz 	Output disable time from low level 10 As 

SR 	Output slew rate# RL = 3 kft to 7 kfl, CL = 15 pF 6 15 30 V/As 

tAll typical values are at TA = 25°C. 
t tpHL and tpLH include the additional time due to on-chip slew rate and are measured at the 50% points. 
iMeasured between 10% and 90% points of output waveform. 
#Measured between 3-V and -3-V points of output waveform. 
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INPUT INPUT / 

OUTPUT 3 V V 
OUTPUT —3V —3V 

CL 
(See Note BI 

[Tel --Ol 14—  )4— 5TLH 

YIR Sk 
GENERATOR 
(See Note A) 

3V 

0 V 

VOX 

— VOL 

INPUTji4_14__
1 5 V 

0.5 V°  
111314

1 5 V 

I 

• OH 

OUTPUT 

VOLTAGE WAVEFORMS 

3V 

I Ifct" 

VOH/2 	I 
tptiz —10-10 	\foe-- 0 V 

TEST CIRCUIT 

3V 

CI 

I (See Note B) 

VOLTAGE WAVEFORMS 

OUTPUT 

INPUT 
_44__•411 5 V 

0V 

tPZL 

I 

VOL/2

14--si- tpu 

OUTPUT 

Votf "-= 0 V 

1.5 V 

-T VOL 

SN65C198, SN75C198 
QUADRUPLE LOW-POWER LINE DRIVER 

PARAMETER MEASUREMENT INFORMATION 
	 3V 

INPUT 1 5 V 	 \1.5 V 

	  01/ 
tPHL 	ite1-114- tpL1.1 

VOM 

INPUT 

PULSE 
GENERATOR 
(See Note A) 

TEST CIRCUIT 

OUTPUT 
OUTPUT 90% 

	
50% 50% 	

90% 

10% 10% 	I CL  
 , 
	 VOL 

I (See Note B) 	 i I 	
I 

 
1.0— 	—*1 14— 41_14 

VOLTAGE WAVEFORMS 

FIGURE 1. PROPAGATION AND TRANSITION TIMES 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 2. PROPAGATION AND TRANSITION TIMES 

NOTE: A. The pulse generator has the following characteristics: t w  = 25 ss, PRR = 20 kHz, Z. = 50 0, t r  = 	50 ns. 

B. CL includes probe and jig capacitance. 

FIGURE 3. DRIVER ENABLE AND DISABLE TIMES 

 

INPUT 

PULSE 
GENERATOR 
(See Note A) 

   

   

    

    

3V 

 

 	)- 	 

 

• 

  

R I 

TEST CIRCUIT 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 

NOTE: A. The pulse generator has the following characteristics: t w  = 25 ss, PRR = 20 kHz, Z. = 50 0, t r  = tf 	50 ns. 

B. CL includes probe and jig capacitance. 
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FIGURE 3 
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SN65C198, SN75C198 
QUADRUPLE LOW-POWER LINE DRIVER 

TYPICAL CHARACTERISTICS 

TA - Free-Air Temperature -- ''C 
	

TA- Flee-Air Temperature - °C TA - Free-Air Temperature -- ''C TA- Flee-Air Temperature - °C 

FIGURE 5 FIGURE 4 FIGURE 5 FIGURE 4 
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TA - Free Air Temperature 

FIGURE 7 
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SN65C198, SN75C198 
QUADRUPLE LOW-POWER LINE DRIVER 

TYPICAL CHARACTERISTICS 

PROPAGATION DELAY TIME 	 OUTPUT TRANSITION TIME 

vs 

FREE-AIR TEMPERATURE 

I 

VCC± 
- RL 

I 
- 

= 3 to 

1 
±12 
7 kft 

V 
I 

tTHL 

pim ,00-  
tTLH 

.--.!....11■ 
MP- CL - 2500 pF 

tTHL_ 

— 

CL .., 	15 pF MP 

eml" tTLH 

0 	   
- 40 - 20 0 	20 40 60 80 100 120 	 - 

0 
40 - 20 0 20 40 60 80 100 120 

TA - Free-Air Temperature - 0 C 

FIGURE 10 

OUTPUT ENABLE TIME TO HIGH LEVEL 

vs 

FREE-AIR TEMPERATURE 

1 	1 
Vcct = ±12 V 
AL= 3 IQ _ 

CL=15pF 

TA - Free-Air Temperature - °C 

FIGURE 11 

OUTPUT DISABLE TIME FROM HIGH LEVEL 

VS 

FREE-AIR TEMPERATURE 

Vcc..12 V 

_ RL=3162 
CL= 15 pF 

tp
Z

H
 —

  O
u
tp

u
t
 E

n
a

b
le

  T
im

e  
to

  H
ig

h
 L

e
v

e
l —

  u
s  

30 

25 

20 

15 

10 

5 

0 
-40 -20 0 	20 	40 	60 80 100 120 	 -40 -20 0 	20 40 	60 80 1 00 120 

TA - Free-Alr Temperature - °C 	 TA - Free-Alr Temperature - °C 

FIGURE 12 FIGURE 13 

TEXAS 
INS! RUMENIS 

2-834 	 POST OFFICE BOX 856303 • DALLAS, TEXAS 76285 



SN65C198, SN75C198 
QUADRUPLE LOW-POWER LINE DRIVER 

TYPICAL CHARACTERISTICS 
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JG PACKAGE 

(TOP VIEWI 

VCC 

B 

A 

GND• 

14 

13 

12 

11 

10 

9 

8 

VCC 
NC 
B 

NC 
A 

NC 
GND 

FK PACKAGE 

(TOP VIEW) 

U U U 
Z rr Z > Z 

Li Li Li LJ LJ 

3 2 1 20 19 

4 
	

1 5E 

5 
	

17  C 
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16E 
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14E 

9 10 11 12 13 
ITT1 T-1  

UOUC10 
Z Z Z Z 

NC 

B 

NC 
A 

NC 

SN95176B 
DIFFERENTIAL BUS TRANSCEIVER 

D3272, MARCH 1989 

• Bidirectional Transceiver 

• Suitable for Most EIA Standards RS-422-A 
and RS-485 Applications 

• Designed for Multipoint Transmission on 	 RE 
 

Long Bus Lines in Noisy Environments 	 DE 
 

• 3-State Driver and Receiver Outputs 

• Individual Driver and Receiver Enables 	 W PACKAGE 

(TOP VIEW) 

DE 
• Driver Positive and Negative Current 	 NC 

Limiting 	
D 

• Receiver Input Sensitivity . . . ± 200 mV 

• Receiver Input Hysteresis . . . 50 mV Typ 

• Operates from Single 5-V Supply 

• Low Power Requirements 

• Wide Positive and Negative Input/Output 
Bus Voltage Ranges 

• Driver Output Capability . . . ± 60 mA Max 	
NC
RE 

• Thermal Shutdown Protection 	 NC 

description 

The SN95176B differential bus transceiver is a 

monolithic integrated circuit designed for 

bidirectional data communication on multipoint 

bus transmission lines. These transceivers are 
suitable for most RS-422-A and RS-485 
applications to the extent of the specified data 
sheet characteristics and operating conditions. 

The SN951766 combines a 3-state differential 

line driver and a differential input line receiver 
both of which operate from a single 5-V power 
supply. The driver and receiver have active-high 

and active-low enables, respectively, that can be 

externally connected together to function as a 
direction control. The driver differential outputs 
and the receiver differential inputs are connected 

internally to form differential input/output 11/01 
bus ports that are designed to offer minimum 
loading to the bus whenever the driver is disabled 
or VCC = 0. These ports feature wide positive 
and negative common-mode voltage ranges 

making the device suitable for party-line 
applications. 

NC 
RE 
NC 
DE 

NC 

NC—No internal connection 

FUNCTION TABLE (DRIVER) 

INPUT ENABLE OUTPUTS 

D DE A 	B 

H H H 	L 

L H L 	H 

X L Z 	Z 

FUNCTION TABLE (RECEIVER) 

DIFFERENTIAL INPUTS 

A — B 

ENABLE 

RE 

OUTPUT 

R 

VID0.2 V 

—0.2 V<VID<0.2 V 

VIE). 	—0.2 V 

X 

L 

L 

L 

H . 

H 

? 

L 

Z 

H = high level, L = low level, 7 = indeterminate, 

X = irrelevant, Z = high impedance (off) 

PRODUCTION 118 I .1 documents contain information 
current as of•dtion date. Products rnnfnrm to 
specifications un.1 me terms of Taxes h sh. Lents 
standard warranty. Production processing P c not 
necessarily include testing of all porous • 
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logic diagram (positive logic) 

DE 

BUS 

logic symbol t 

DE 
13) 

RE (21  

R eg 

TYPICAL OF A AND B I/O PORTS EQUIVALENT OF EACH INPUT 

VCC 

INPUT 

Driver Input: R og  = 31,51 NOM 
Enable Inputs: R og  = 8 kSZ NOM 

TYPICAL OF RECEIVER OUTPUT 

VCC 

OUTPUT 

VCC 

GND 

INPUT/OUTPUT 
PORT 

SN95176B 
DIFFERENTIAL BUS TRANSCEIVER 

description (continued) 

The driver is designed to handle loads up to 60 mA of sink or source current. The driver features positive-
and negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal 
shutdown is designed to occur at a junction temperature of approximately 150°C. The receiver features 

a minimum input impedance of 12 MI, an input sensitivity of ± 200 mV, and a typical input hysteresis 
of 50 mV. 

The SN95176B is characterized for operation from — 40 °C to 110°C. 

IThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

Pin numbers shown are for the JG package 

schematics of inputs and outputs 

2 - 838 
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SN95176B 
DIFFERENTIAL BUS TRANSCEIVER 

	.1111111■MMIIIR 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  7 V 

Voltage at any bus terminal 	  — 10 V to 15 V 

Enable input voltage 	  5.5 V 

Continuous total dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range 	  —40°C to 110°C 

Storage temperature range 	  —65°C to 150°C 

Case temperature for 60 seconds: FK package 	  260°C 

Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds: JG or W package 	 300°C 

NOTE 1: All voltage values, except differential input/output bus voltage, are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

TA 	25°C DEBATING FACTOR TA 	70°C TA 	85°C TA 	110°C 
PACKAGE 

POWER RATING ABOVE TA 	25°C POWER RATING PO:.II: •iATING POWER RATING 

FK 1375 mW 11.0 mW/°C 880 mW -nW 440 mW 

JG 1050 mW 8.4 mW/°C 672 mW 546 mW 336 mW 

W 1000 mW 8.0 mW/°C 640 mW 520 mW 320 mW 

recommended operating conditions 

MIN TYP MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

Voltage at any bus terminal (separately or common model, Vi or Vic 
12 

V 
—7 

High-level input voltage, VIH D, DE, and NY 2 V 

... level input voltage, VII_ D, DE, and RE 0.8 V 

— 	rential input voltage, ViD (see Note 21 t 12 V 

High-level output current, I0H 
Driver —60 mA 

Receiver —400 AA 

Low-level output current, 101_ 
Driver 60 

mA 
Receiver 8 

Operating free-air temperature, TA —40 110 °C 

NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B. 

TEXAS 'Y 
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SN95176B 
DIFFERENTIAL BUS TRANSCEIVER 

DRIVER SECTION 

driver electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS (  MIN TYPt MAX UNIT 

VIK Input clamp voltage II = - 18 mA - 1.5 V 

V0 Output voltage 1 0 = 0 0 6 V 

1VOD1 I Differential output voltage 1 0 = 0 1.5 6 V 

I VOD2I Differential output voltage 
RL = 100 0, 	 See Figure 1 2 V 

RL = 54 0, 	 See Figure 1 1.5 2.5 5 V 

VOD3 • 	rential output voltage See Note 3 4 V 

AIVOLDI 
...ge in magnitude of 

differential output voltage 5  

RL = 54 0, 	 See Figure 1 

t0.2 V 

VOC Common-mode output voltage 3 V 

AIVOCI 
Change in magnitude of 

common-mode output voltage 5  
± 0.2 V 

10 Output current 
Outputs disabled, 

See Note 4 

V0 = 12 V 1 
mA 

V0 = -7 V -0.8 

11H High-level input current Vi = 2.4 V 20 AA 

11L Low-level input current Vi = 0.4 V -400 IA 

IOS Short-circuit output current 

V0=-7V -. 	• . 

mA 
= Vo 	0 - 	' • • • 

Vo = VCC 2Rn 

Vo = 12 V 

ICC Supply current (total package) No load 
Outputs enabled 42 A., 

mA 
Outputs disabled 26 35 

IThe power-off measurement in EIA Standard RS-422-A applies to disabled outputs only and is not applied to combined inputs and outputs. 

tAll typical values are at VCC = 5 V and TA = 25°C. 

5 ,, I Vool and DI Voc I are the changes in magnitude of VOD and Voc respectively, that occur when the input is changed from a high 

level to a low level. 

NOTES: 3. See EIA Standard RS-485 Figure 3.5, Test Termination Measurement 2. 

4. This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. The RS-422-A limit does not apply 

for a combined driver and receiver terminal. 

driver switching characteristics, VCC = 5 V, TA = 25 °C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

10D Differential-output delay time 
RL = 54 0, See Figure 3 

15 22 ns 

tTD Differential-output transition time 20 30 ns 

tpzH Output enable time to high level RL = 110 0, See Figure 4 85 120 ns 

tpzL Output enable time to low level RL = 110 ft, See Figure 5 ^^ 60 ns 

tpHz Output disable time from high level RL = 110 0, See Figure 4 ' 250 ns 

tpLz Output disable time from low level RL = 110 0, See Figure 5 .., 30 ns 

2-840 
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SN95176B 
DIFFERENTIAL BUS TRANSCEIVER 

SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER RS-422-A RS-485 

Vo V oa , Vo b Voa , Vob 

IVOD1 I Vo  V o  

1VOD2 I Vt I RL = 100 01 Vt (AL = 54 01 

VOD3 I 	I 
Kit (Test Termination 

Measurement 21 

AIVODI I IVtl 	— 	IVtil I IVt 	— 	IVtl I 

VOC I Vos I IVosI  
AlVocl IVos — Vosl I Vos — 70s1 

1 0S Ilsal , 	Ilsbl 

1 0 Nal , 	llxbl lia , 	4b 

RECEIVER SECTION 

receiver electrical characteristics over recommended ranges of common-mode input voltage, supply 
voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

VTH • -ential-input high-threshold voltage Vo = 2.7 V, 	 10 = —0.4 mA 0.2 V 

VTL • 'ential-input low-threshold voltage Vo = 0.5 V, 	 10 = 8 mA —0.2 2  V 

Vhys  Hyste7QD 50 mV 

VIK Enable-input clamp voltage II = —18 mA —1.5 V 

VOH High-level output voltage 
—200 mV, VID = 	 1 0 H = —400 IA, 

See Figure 2 
2.7 V 

VOL Low-level output voltage 
VID = —200 mV, 	IOL = 8 mA, 
See Figure 2 

0.45 V 

102 High-impedance-state output current Vo = 0.4 V to 2.4 V t20 '<A 

II Line input current 
Other input = 0 V, 

See Note 5 

Vi = 12 V 1 
mA 

Vi = —7 V —0.8 

IIH High-level enable-input current VIH = 2.7 V 20 gA 

IIL Low-level enable-input current VIL = 0.4 V —100 AA 

ri Input resistance Vi = 12 V 12 k4 

IOS Short-circuit output current —15 —85 mA 

ICC Supply current (total package) No load 
Outputs enabled 42 70 

mA 
Outputs disabled 26 35 

tAll typical values are at VCC = 5 V, TA = 25°C. 
-1- he algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-

mode input voltage and threshold voltage levels only. 

Hysteresis is the difference between the positive-going input threshold voltage, VT + , and the negative-going input threshold voltage, 
VT_. See Figure 4. 

NOTE 5: This applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions. 

receiver switching characteristics, VCC = 5 V, TA = 25 °C 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output VID = 0 to 3 V, 

CL = 15 pF, See Figure 6 

21 35 ns 

tpHL Propagation delay time, high-to-low-level output 23 35 ns 

tpZH Output enable time to high level 
CL = 15 pF, See Figure 7 

10 20 ns 

tPZL Output enable time to low level 12 20 ns 

tpHz Output disable time from high level 
CL = 15 pF, See Figure 7 

20 35 ns 

tpLZ Output disable time from low level 17 25 ns 
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VOC 

1 

FIGURE 1. DRIVER VOD AND VOC 

R L  = 

GENERATOR 

(See Note A) 

54 S2 
50 52 

3V 

OUTPUT 	
y/ 
	

` 	
3V 

INPU 	7^ 1.5V 	1.5V} 

I- _I    0 V 

RL = 	 I^ tPZH 	I
0.5 V 

11051 	 I 	 I 	
—

^VOH 

OUTPUT 

tPHZ 4G9 	Voff = 0 V 

GENERATOR 

(See Note A) 

3V 5 V 

RL = 11055 INPUT 	-1- 1.5 V 	 1.5 V 

2.3 V 

Si 

CL=50 pF 

(See Nate B) 

OUTPUT 

tPZ L --N---^I 

I 
I 

OV 

I 
IL 	_' 
I^tPLZ 

5V 
I 

0.5 V 

VOL 

GENERATOR 

(See Note A) 

3Vor0V 

SN95176B 
DIFFERENTIAL BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 2. RECEIVER VOH AND VOL 

V 
i 
I 
I 

1.5 V 
CL=50pF 

(See Note B) 

INPU 1.5 

i 
I 

I 	 I 

OUTPUT 	 tDD —4+N t3 
I I  

90% I 
OUTPUT 	50% I I 50% 

I 

IF 

10% I 

tTp ;) 

— IOH 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 

TEST CIRCUIT 	 VOLTAGE WAVEFORMS 

FIGURE 5. DRIVER ENABLE AND DISABLE TIMES 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < MHz, 50% duty cycle, t r  < 6 ns, 

tf<_ 5 nS, Zo  = 50 0. 
8. CL includes probe and jig capacitance. 
C. Equivalent test circuits may be substituted for actual testing. 
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3V 

1 5 V 

0V 

14-01—  tPH L 

VOH 

1 3 V 	 1 3 V 

1.5 V 

VOL 

3V 

S2 

1N916 OR EQUIVALENT 

TEST CIRCUIT 

S1 to —1.5 V 

S2 closed 

S3 closed 

0V 

INPUT 

INPUT 

3V 

-- 1.5 V 

S1 to —1 5 V 

0 V S2 dosed 

S3 open 

1 PZ L 

4 5 V 

1 5 V 

VOL 

— 3 V 

OUTPUT 

OUTPUT 

3V 

Si to 1 5 V 

S2 closed 

S3 dosed 

0 V 

VOH 

1.3 V 

'PZH —0,1 IF 

VOH 

1.5 V OUTPUT 

0 V 

SN95176B 
DIFFERENTIAL BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

OUTPUT INPUT 
GENERATOR 

51St 
(See Note AI 1 5 V --C 

CL = 15 pF 

(See Note 13) 

V 0 
OUTPUT 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 6. RECEIVER PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 

FIGURE 7. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR A MHz, 50% duty cycle, t r  5 6 ns, 

5 ns, Z. 	50 R. 

B. CL includes probe and jig capacitance. 
C. Equivalent test circuits may be substituted for actual testing. 
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SN95176B 
DIFFERENTIAL BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

DRIVER LOW-LEVEL OUTPUT VOLTAGE 
vs 

DRIVER LOW-LEVEL OUTPUT CURRENT 
5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

0.5 

DRIVER HIGH-LEVEL OUTPUT VOLTAGE 
vs 

 

DRIVER HIGH-LEVEL OUTPUT CURRENT 
5 

Vcc = 5 V 
TA = 25° C 
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0 	 
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IOH—High-Level Output Current— mA  

0 
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IOL— Low-Level Output Current— mA 

FIGURE 8 FIGURE 9 

DRIVER DIFFERENTIAL OUTPUT VOLTAGE 
vs 

DRIVER OUTPUT CURRENT 
4 
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11' 
-5 	3 
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I 	I 
	 VCC = 5 V 
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0 
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10 — Output Current—mA 

FIGURE 10 
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RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 
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HIGH-LEVEL 
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10H—High-Level Output Current—mA 

FIGURE 11 

RECEIVER LOW-LEVEL OUTPUT VOLTAGE 
vs 

RECEIVER LOW-LEVEL OUTPUT CURRENT 
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FIGURE 13 
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RECEIVER HIGH-LEVEL OUTPUT 
vs 

FREE-AIR TEMPERATURE 
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FIGURE 12 

RECEIVER LOW-LEVEL OUTPUT VOLTAGE 
vs 
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FIGURE 14 

0.6 



Vic) = 0.2 V 

– Load = 8 kS2 to ground 

_TA = 25° C 

VCC = 5V 

VCC 5 25  V- 

Vcc = 4.75 V 

5 

4 

V
o

—
O

u
tp

u
t  

V
o

lt
ag

e
—

V
 

3 

2 

0.5 	1 	1.5 	2 	2.5 
	

3 

VI–Enable Voltage–V 

FIGURE 15 
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0 

VCC = 5 . 25  V 
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TA = 25° C 
VCC  = 4.75 V 
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VI–Enable Voltage–V 
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UP TO 32 

TRANSCEIVERS 
• • 	• 

SN95176B 
DIFFERENTIAL BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

RECEIVER OUTPUT VOLTAGE 
VS 

ENABLE VOLTAGE 

RECEIVER OUTPUT VOLTAGE 
vs 

ENABLE VOLTAGE 

FIGURE 16 

APPLICATION INFORMATION 

SN9517613 
	

SN95176B 

NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short 
as possible. 

FIGURE 17. TYPICAL APPLICATION CIRCUIT 
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TCM78808 
OCTAL ASYNCHRONOUS RECEIVERITRANSMITTER 

D2941, APRIL 1986—REVISED JULY 1990 

• Eight Independent Full-Duplex Serial Data 
	

FN, HA, OR HB PACKAGE 

Lines 
	

(TOP VIEW—LID UP FOR HA OR HB) 

• Programmable Baud Rates Individually 
Selectable for the Transmitter/Receiver of 

Each Line (50 to 19,200 Baud) 

• Summary Registers Allow a Single Read to 
Detect a Data Set Change or to Determine 
the Cause of an Interrupt on Any Line 

• Triple Buffers for Each Receiver 	
RESET 1 15 

 
V 	6 

• Device Scanner Mechanism Reports 	
7 

52 

Interrupt Requests Due to 

	

19 	 51 

Transmitter/Receiver Interrupts 	 NC 1 20 	 50 

DS1 
• Independently Programmable Lines for D 	 48 D LL32  22 

	

23 	 47 

	

24 	 46 

	

25 	 45 

	

26 	 44 

27 28 29 30 31 32 33 34 35 36 37 38 3 9  an 4 ,  .2 43 

• Programmable Interrupts for Modem Status 

Changes 
NC—No internal connection 

• Synchronizes Critical Read-Only Registers 

• Replaces Eight Signetics 2661 UARTs 
	

PACKAGE DESIGNATIONS 

• Direct Second Source to DEC DC349 	 DESCRIPTION 	TI DEC 

(78808) 	 Cerquad Gull-Wing HA 	GA 

Cerquad Straight 	NB 	FA 

description 
	 Plastic PLCC 	 FN 

The TCM78808 octal asynchronous receiver/transmitter is designed for the new generations of 
asynchronous serial communications and for microcomputer systems. The device performs the basic 

operations necessary for simultaneous reception and transmission of asynchronous messages on eight 

independent lines. 

On-chip baud rate generation allows the designer to select and program any one of 16 rates between 50 

and 19,200 baud. Baud rates are selectable for each receiver and transmitter. A built-in scanning mechanism 

provides an alternative to the customary polling of status registers. 

The TCM78808 functions as a serial-to-parallel, parallel-to-serial converter/controller. It can be programmed 
by a microprocessor to provide different characteristics for each of its eight serial data lines (stop bits, 

parity, character length, baud rates, etc.). Each individual serial line functions as a one-line UART-type device. 

An integral interrupt scanner checks for device interrupt conditions on the eight lines of the TCM78808. 
Its scanning algorithm is designed to give priority to receivers over transmitters. The scanner can also be 
programmed to check for interrupts due to changes in modem control signals (DSR and DCD). 

The TCM78808 contains two types of programmable registers: line specific and summary. The six line-
specific registers provide independent control of each of the eight serial lines. Two summary registers 
consolidate information about the current state of all eight lines and allow programs to service device 
interrupts quickly and efficiently. 

Interrupt-Driven Operation 
DL1 

• Modem Status Change Detection for Data 	 DLO 

Set Ready (DSR) and Data Carrier Detect 	 VDD 1 

(DCD) Signals 
8 IR IS' 8 E IE E 1`.2 	2 
xwoxxowx ,nox>, 

o ow cc 01- 1-x o cc ion 1-> 
CA 

55 

54 

53 

49 

NC 

VSS1 
CLK 

MRESET 

A5 

A4 

A3 

DS2 
A2 

Al 

AO 

IR0 
IROTXRX 

IRQLN2 

IRQLN1 

IRQLNO 

VDD2 

(:, 	figN58In easements contain information 
• d I ....on date. Products conform to 

ma terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TCM78808 
OCTAL ASYNCHRONOUS RECEIVERITRANSMITTER 

Each of the eight serial data lines in the TCM78808 has a set of line-specific registers for buffering data 

into and out of the line and for external control of line characteristics. The receiver buffer register comprises 
a character assembly register plus a two-entry, first-in first-out (FIFO) buffer. The transmitter holding register 

provides similar functions on the output side. Information about the current state of the given line is contained 
in the (read-only) status register. Two mode registers control communications parameters. One mode register 

handles stop bits, parity, character length, and modem control interrupt enable (MCIE). The second mode 

register sets the incoming and outgoing baud rates. The command register controls various other functions 

of the given line. 

The TCM78808 has a pair of summary registers that provide the current status of all eight serial data 

lines. This makes it possible to determine that line status has changed with a single read operation. The 
(read-only) interrupt summary register indicates that an interrupt has occurred and contains both the line 

number that generated the interrupt and the corresponding direction of flow (transmitter or receiver). With 

both MCIE5 set and receiver interrupt enabled, the interrupt summary reg ;.. • •nd to changes 
in DSR or DCD. The data-set-change summary register monitors changes in I I or D. ..)n a line-by-line 
basis and indicates whether a modem status change has occurred on each data line subsequent to the 

last time the corresponding bit was cleared. 

The TCM78808 is characterized for operation from 0 °C to 70 °C. 

SIGNAL DESCRIPTION 

AO THRU A5 Address bits 0 through 5 select the internal registers in the 1 	'.' ' • 	• 

CLK Clock input for timing 

rc Chip Select. When low, activates the TCM78808 to receive and transmit data over data lines DLO through DL7. 

• ii -rum I DCD7 Data-Set Carrier Detect inputs monitor data-set carrier detect signals from modems. 

DLO : 	)L7 Data Lines 0 through 7 receive and transmit the parallel data. 
= 

DS1, i..) -2 Data Strobes 1 and 2 receive timing information for data transfers. The DS1 and DS2 inputs must be connected 

together. 

DSRO THRU DSR7 Data Set Ready inputs monitor data se -ready signals from modems. 

IRQ Interrupt Request output requests a processor interrupt. 

- '10 THRU IRQLN2 . Interrupt Request Line number outputs indicate the line number of the originating interrupt request. 

Ii • . ' <RX Interrupt Request Transmit/Receive output indicates whether an interrupt request is for transmitting or receiving 

data. 

. 	'.'• 	• Manufacturing Reset. For manufacturing use 

• I 	i Ready output indicates when the TCM78808 is ready to participate in data-transfer cycles. 

id ,•  input initializes the internal logic. 

n • ' 	i 	• 	•3XD7 Receive Data inputs accept asynchronous bit-serial data input streams. 

TXDO 	• i 	I-XD7 Transmit Data output provides asynchronous bit serial data output streams. 

VDDO 	I" ' VDD2 5-V nominal power supply 

VSSO 1 	' 	,ISS2 Ground reference 

WR Write input specifies direction of data transfer on the DLO through DL7 lines. 
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LOGIC 
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TCM78808 
OCTAL ASYNCHRONOUS RECEIVERITRANSMITTER 

functional block diagram 

INTERRUPT 
SUMMARY 
REGISTER 

1■11111 
CHANNEL 0 

TXDO 

-4- RXDO 

4111M 
-4- DSRO 

IMINIII 
-4- ADO 

TXD1 

CHANNEL 1 
RXD1 Ka -4- 

-4-- DOR 	1 4■3 -4- DCD1 

CHANNEL 2 
-4- R XD2 

DATA SET 
CHANGE 

SUMMARY 

DSR2 -4- 

-4- DCD2 

T XD3 

CHANNEL 3 
RXD3 -4- 

DSR3 

41101 
-4- 

-4- DCD3 

TXD4 

CHANNEL 4 
RXD4 

DSR4 -4- 

-4-- DCD4 

TXD5 

CHANNEL 5 
RXD5 

IWO -4- 

-4- DSR5 

-4- 15ag xa TXD6 

CHANNEL 6 
C■1 
IMO 

-4- RXD6 

-4- DSR6 
DATA BUS 11118 -4- DCD6 

TXD7 
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TCM78808 
OCTAL ASYNCHRONOUS RECEIVERITRANSMITTER 

absolute maximum ratings over operating free-air temperature range 

Supply voltage, VDD(see Note 1) 	  7 V 
Input voltage, VI 	  —5 V to 7 V 
Input current, II 	  —30 mA to 5 mA 
Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range: HA or HB package 	  — 65°C to 150 °C 

FN package 	  0 °C to 125 °C 

NOTE 1: All voltage values are with respect to V381 and VSS2• 

recommended operating conditions 

MIN NOM MAX UNIT 
Supply voltage, VDD 4.75 5 5.25 V 
High-level input voltage ,  VIH 2 V 

Low-level input voltage, Vg_ 0.8 V 
Operating free-air temperature, TA 0 70 °C 

electrical characteristics over recommended operating free-air temperature range, VDD = 5.25 V (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS MIN 	 MAX UNIT 

VOH 	High-level output voltage 

VDD = 4.75 V, 

loH for DLO thru DL7 = —3.5 mA, 

loH for all other (except IRQ and FTCY7) = —2 mA 

2.4 V 

VOL 	Low-level output voltage 

VDD = 4.75 V, 

101 for DLO thru DL7 = 5.5 mA, 

101 for all other = 3.5 mA 

0.4 V 

Igi 	High-level input current Vi = 5.25 V 10 fLA 

Ill 	Low-level input current Vi = 0 —10 ILA 

Short-circuit 
lOs t  

output current 

DLO-DL7 

VDD = 5.25 V 

—50 	—180 

mA All other outputs 

except IRQ and RDY 
—30 	— 110 

., Off-state output current, 
IOZH' high-level voltage applied ' 

Vo = 2.4 V —10 rrA 

Off-state output current, 
1
0Z0 low-level voltage applied 

V0 = 0.4 V 10 AA 

1 00 	Supply current VDD = 5  V , 	TA = 25°C 200 mA 

CI 	Input capacitance 4 pF 

C10 6 	Input/output capacitance 5 pF 

T Not more than one output should be short circuited at a time, and the duration of the short should not exceed 1 second. 
All 3-state output drivers are wired in an I/O configuration. The parameters include the driver and receiver input currents. 

6 This parameter includes the capacitive loads of the output driver and the receiver input. 
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TCM78808 
OCTAL ASYNCHRONOUS RECEIVERJTRANSMITTER 

bus read and write timing requirements (see Figures 3 and 4) 

PARAMETER TEST CONDITIONS MIN MAX UNIT 

tw1 Pulse duration, DS1 1 	. 	low WR high 0.18 10 As 

tw2 Pulse duration, DS1 	- . high 450 ns 

tw3 Pulse duration, 1 	. low WR low 0.13 10 tcs 

tsar Setup time, A5-A0 valid oefore ITS7 m 	. 	ow 30 ns 

tsu2 Setup time, :. • Ugh before M anc 	. 	ow 30 ns 

tsu3 Setup time, co low before LTS7 and L) 04 low 30 ns 

tsu4 Setup time, DL7-DLO valid 1 	• • 	UP 	)S2 low 130 ns 

th1 Hold time, A5 AO valid after 	' 	and 	' 	.ie.h 10 ns 

th2 Hold time, WR high or low after MT ana 	. 	110 10 ns 

th3 Hold time, n low after DS1 end nS2 hign 10 ns 

th4 Hold time, DL7-DLO valid after 	• 	and 1TS7 high 30 ns 

tv  Valid time, DL7-DLO after DS1 and TO high 0 ns 

write switching characteristics (see Figures 3 and 4) 

PARAMETER TEST CONDITIONS MIN 	 MAX UNIT 

ten 	Enable time CL = 1  CA pF 165 ns 

CL = ..,„ pF 50 

tdis . 	Disable time CL = 100 pF 60 ns 

CL = 150 pF 65 

tpd1 	Propagation delay time, from n low to 1:-.)v low C I.. = 50 pF 90 ns 

t pd2 .1. 	Propagation delay time, from LS high to RDY high CL = 50 pF 210 ns 

tpd3 	Propagation delay time, from DS1 and DS2 low to DL7-DLO valid CL = 150 pF 165 ns 

tpd4 t 	Propagation delay time, from DS1 and DS2 low to IRQ high CL = 50 pF 635 ns 

tTotal rise time is dependent upon internal delay plus the pull-up delay introduced by the external resistor being used. Parameter tpd2 
is calculated from t pd2 = 75 ns + RCL, and t p d4 is calculated from t pd4 = 500 ns + RCL where R = value of the resistor that connects 
to CL in Figure 1. 

write timing requirements (see Figure 5) 

TEST CONDITIONS MIN 	 MAX UNIT 

clock 	Clock frequency 4.9152 MHz 

two 	Pulse duration, •in, • high or low 95 ns 

tw 6 	Pulse duration, 	1 low 1 As 

tw6 	Pulse duration, 1 	 1 and 	•• '-DSRO high or low 1 p5 

tw7 	Pulse durat ion TXD7-TXDO high ui ik,w 250 ns 

tsu5 	Setup time, 	 5-0 high t 	• 	R 	• 	high ns 

tsu6 	Setup time, % 	'.-.. before 250 ns 

th6 	Hold time, DS. 	. 	 -ugh 	.L3ET high 1 As 

th6 	Hold time. MR( 	' 	ligh after • 	' 	T high 250 ns 

td1 CL = 50 pF ' 

CL = 50 pF ' ns 
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TCM78808 
OCTAL ASYNCHRONOUS RECEIVERITRANSMITTER 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 1. STANDARD OUTPUT LOAD CIRCUIT 	FIGURE 2. 3-STATE OUTPUT LOAD CIRCUIT 
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FIGURE 3. BUS READ CYCLE TIMING WAVEFORMS 
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TCM78808 
OCTAL ASYNCHRONOUS RECEIVERITRANSMITTER 

PARAMETER MEASUREMENT INFORMATION 
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TCM78808 
OCTAL ASYNCHRONOUS RECEIVERITRANSMITTER 

PARAMETER MEASUREMENT INFORMATION 

INPUT 2 V 
STROBE ...."-.......)1 -  - - - 7?1(-7-7- 0.8 V 

I I  	I 
I  14--ot-th 	14-04-th 

tsu-wH► l 14-10-tst, I 
I I 	1 	 I 

INPUT 
DATA 

INPUT 

OUT-OF-PHASE 
OUTPUT 

tPLH-l411-101 

IN-PHASE 	 / 
OUTPUT 

 

2V 

 

-0.8 V 

[Vo 12 VI 

Vo 10.8 V) 

tPHL-14---111 

Vo 12 VI 

Vo 10.8 VI 

SETUP AND HOLD 
	

PROPAGATION DELAY 

NOTE to = tpLH or tPHL 

FIGURE 6. VOLTAGE WAVEFORMS 

PRINCIPLES OF OPERATION 

electrical operation 

data and address 

data lines (DL7 through DLO) 

These lines are used for the parallel transmission and reception of data between the CPU and the TCM78808. 
The receivers are activated by the data strobe IDS1, DS2) s • r • . 1  The output drivers are active only when 
the chip select (CS) signal is low (active), the data strobe : 1 DS2) signal goes low (active), and the 

write (WR) signal is high (inactive). The drivers will become inactive (high impedance) within 50 ns when 
one or more of the follo....• .1 occurs: the chip select (CS) signal goes high, the data strobe IDS1, DS2) 
goes high, or the write •.'.1•1• signal goes low. 

address lines (A5 through AO) 

These lines select which internal register is accessible through the data I/O lines IDL7 through DLO) when 

the data strobe (DS1, DS2) and chip select (CS) signals are low. Table 1 lists the addresses corresponding 

to each re : i. The receiver buffer and transmitter holding register for each line have the same address. 
When the • .. I: signal is high, the address accesses the receiver buffer register. When WR is low, it accesses 
the transmitter holding register. 
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TCM78808 
OCTAL ASYNCHRONOUS RECEIVERITRANSMITTER 

PRINCIPLES OF OPERATION 

TABLE 1. TCM78808 REGISTERS ADDRESS SELECTION 

A5 

ADDRESS LINE t 

A4 	A3 	A2 	Al AO 

READ/ 

WRITE 
REGISTER 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

L 

L 

H 

L 

H 

Read 

Write 

Read 

Read/Write 

Read/Write 

Line 0 Receiver Buffer 

Line 0 Transmitter Holding 

Line 0 Status 

Line 0 Mode Registers 1 and 2 

Line 0 Command 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

L 

L 

H 

L 

H 

Read 

Write 

Read 

Read/Write 

Read/Write 

Line 1 Receiver Buffer 

Line 1 Transmitter Holding 

Line 1 Status 

Line 1 Mode Registers 1 and 2 

Line 1 Command 

L 

L 

L 

L 

L 

H 

H 

H 

H 

HL 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

HL 

L 

L 

H 

H 

Read 

Write 

Read 

Read/Write 

Read/Write 

Line 2 Receiver Buffer 

Line 2 Transmitter Holding 

Line 2 Status 

Line 2 Mode Registers 1 and 2 

Line 2 Command 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

H 

HL 

L 

L 

H 

H 

Read 

Write 

Read 

Read/Write 

Read/Write 

Line 3 Receiver Buffer 

Line 3 Transmitter Holding 

Line 3 Status 

Line 3 Mode Registers 1 and 2 

Line 3 Command 

H 

HL 

HL 

HL 

HL 

L L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

L 

L 

H 

L 

H 

Read 

Write 

Read 

Read/Write 

Read/Write 

Line 4 Receiver Buffer 

Line 4 Transmitter Holding 

Line 4 Status 

Line 4 Mode Registers 1 and 2 

Line 4 Command 

H 

H 

H 

H 

HL 

L 

L 

L 

L 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

L 

L 

H 

L 

H 

Read 

Write 

Read 

Read/Write 

Read/Write 

Line 5 Receiver Buffer 

Line 5 Transmitter Holding 

Line 5 Status 

Line 5 Mode Registers 1 and 2 

Line 5 Command 

H 

I-I 

H 

H 

H 

H 

H 

H 

H 

HL 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

L 

L 

H 

L 

H 

Read 

Write 

Read 

Read/Write 

Read/Write 

Line 6 Receiver Buffer 

Line 6 Transmitter Holding 

Line 6 Status 

Line 6 Mode Registers 1 and 2 

Line 6 Command 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

L 

L 

H 

L 

H 

Read 

Write 

Read 

Read/Write 

Read/Write 

Line 7 Receiver Buffer 

Line 7 Transmitter Holding 

Line 7 Status 

Line 7 Mode Registers 1 and 2 

Line 7 Command 

X 

X 

X 

X 

X 

X 

HL 

HL 

L 

H 

Read 

Read 

Interrupt Summary 

Data Set Change Summary 

tX = Either L or H 
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TCM78808 
OCTAL ASYNCHRONOUS RECEIVERITRANSMITTER 

PRINCIPLES OF OPERATION 

bus transaction control 

chip select (CS) 

This signal, when low, permits data transfers through the DL7 through DLO lines to or from the internal 
registers. Data transfer is controlled by the data strobe (DS1, DS2) signal and the write (WA) signal. 

data strobe (DS1, DS2) 

The data strobe inputs IDS1 and DS2) must be connected together. This input receives timing information 

for data transfers. During a write cycle, the CPU activates the data strobe signal when valid output data 

is available and deactivates the data strobe signal before the data is removed. During a read cycle, the 
CPU activates the data strobe signal, and the TCM78808 transfers the valid data. 

When the data strobe signal is high, the DL7 through DLO lines are in a high-impedance state. 

write (WR) 

The write (WR) signal specifies the direction of data transfer on the DL7 through DLO pins by controlling 

the direction of their transceivers. If the WR signal is low during a data transfer (with the CS, DS1, and 
DS2 signals also low), the TCM78808 receives data from DL7 through DLO. If the WR signal is high during 

a write data transfer, the TCM78808 drives data onto the DL7 through DLO lines. 

interrupt request IIRCII 

The IRO output is an active-low, open-drain output. The integral interrupt scanner drives the IRQ signal 
low when it has detected an interrupt condition on one of the eight serial data lines. 

interrupt request transmit/receive (IRQTxRx) 

This signal indicates when the interrupt scanner stops and activates IRQ because of a transmitter interrupt 
condition (IROTvrlx = H) or because of a receiver interrupt condition (IRQTxRx = L). The signal is valid 

only while the signal is low. The state of IRQTxRx signal also appears as bit 0 of the interrupt summary 
register. 

interrupt request line number (IRQLN2 through IRQLNO) 

These lines indicate the line number at which the TCM78808 interrupt scanner stopped and activated 
the interrupt request (IRQ) signal. The number on these lines is valid only while the IRQ signal is low. Line 
IRQLN2 is the high-order bit, and the IRQLNO line is the low-order bit. 

The state of these signals also appears as bits in the interrupt summary register: IRQLN2 as bit 3, IRQLN 1 
as bit 2, and IRQLNO as bit 1. Table 2 shows the line numbers corresponding to settings of IRQLN2 through 
IRQLNO. 

2-856 
	

POST OFFICE 130X 655303 • DALLAS, TEXAS 75285 

INSTRUMENTS 
TEXAS 



TCM78808 
OCTAL ASYNCHRONOUS RECEIVERITRANSMITTER 

PRINCIPLES OF OPERATION 

TABLE 2. TCM78808 INTERRUPT REQUEST 
LINE INDICATIONS 

IRQLN2 IRQLN1 IRQLNO 
INTERRUPT REQUEST 

LINE NUMBER 

L L L 

0
 .—

  
N

 
N

 c
t i.11  

0
 N

 

I L H 

L H L 

L H H 

H L L 

H L H 

H H L 

H H H 

serial data 

transmit data (TXD7 through TXDO) 

These outputs transmit the asynchronous bit-serial data streams. They remain at a high level when no 

data is being transmitted and at a low level when the TxBRK bit in the command register of the associated 

line is set. 

receive data (RXD7 through RXDO) 

These lines accept asynchronous bit-serial data streams. The input signals must remain at the high level 
for at least one-half bit time before a high-to-low transition is recognized. A high-to-low transition is required 

to signal the beginning of a start bit and initiate data reception. 

modem signals 

data set ready (DSR7 through DSRO) 

These eight inputs, one for each serial data line on the TCM78808, are typically connected via intervening 

level converters to the data set ready outputs of modems. A TTL low at a DSR pin cal • the DSR bit 
(bit 7) in the status register of the corresponding line to be activated. A TTL high at a .1 pin causes 

the DSR bit in the status register of the corresponding line to be inactive. A change of this input from 
high to low or low to high causes the activation of the data set change (DSCHNG) bit that corresponds 

to this line in the data set change summary register. Changes from one level to the other and back again 

that occur within 1 As may not be detected. 

carrier detect (DCD7 through DCDO) 

These eight inputs, one for each serial data line of the TCM78808, are typically connected through 

intervening level • . erters to the received-line-signal-detect (also called carrier-detect) outputs of modems. 
A TTL low at a I ' • •nput causes the DCD bit of the corresponding line status register to be deactivated. 
A change of this input from high to low or low to high causes the activation of the data-set-change 

(DSCHNG) bit that corresponds to this line in the data-set-change summary register. Changes from one 
level to the other and back again that occur within 1 its may not be detected. 
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TCM78808 
OCTAL ASYNCHRONOUS RECEIVERITRANSMITTER 

PRINCIPLES OF OPERATION 

general control signals 

ready (RD VI 

The RDY output is an open-drain output. Upon detecting a negative transition of CS, the TCM78808 
activates the RDY signal to indicate readiness to take part in data transfer cycles. The RDY signal deactivates 

on the trailing edge of CS. 

reset (RESET) 

When the RESET input goes low, the TxD7 through TxDO lines are low, and all internal status bits listed 

in the Architecture Summary paragraph are cleared. 

manufacturing reset (MRESET) 

This signal is for manufacturing use only. The input should be connected to ground for normal operation. 

clock signals 

clock input (CLK) 

All baud rates and internal clocks are derived from this input. Normal operating frequency is 4.9152 MHz 
± 0.1%, and duty cycle is 50 ± 5%. 

architecture summary 

line-specific registers 

Each of the eight serial data lines has a set of registers for buffering data into and out of the line and for 
external control of the line characteristics. These registers are selected for access by setting the appropriate 
address on lines AS through A0. Lines A5 through A3 select one of the eight data lines . Lines A2 through 

AO select the specific register for that line. Refer to Table 1 for the register address assignments. 

receiver buffer register 

Each line receiver consists of a character-assembly register and a two-entry FIFO that is the receiver buffer 

register. When the RxEN bit in a line command register is set, received characters are moved automatically 
into the line receiver buffer as soon as they have been deserialized from the associated communications 
line. When there are characters in this FIFO, the RxRDY bit is set in the status register for the line. 

The activation of the RxRDY signal for a line that already has the RxIE bit of its command register set 

causes the interrupt scanner logic to stop and generate an interrupt condition (the IRQ signal is low). When 

the receiver buffer is read, the interrupt condition is cleared (the IRO signal is high), and the interrupt scanner 
resumes operation. 

If there is another entry in a line FIFO, the RxRDY bit remains active. When the interrupt scanner rea• 
this line again, the activation of RxRDY causes the scanner to halt and generate another interrupt I" : 
goes low). 

The RESET signal clears the RxEN bit and initializes the receiver logic. The RxRDY flag is cleared, and the 
receiver buffer register outputs become undefined. Any data in the FIFO at that time is lost. 
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TCM78808 
OCTAL ASYNCHRONOUS RECEIVER ► TRANSMITTER 

PRINCIPLES OF OPERATION 

transmitter holding register 

Each line has a transmitter holding register that can be written to. When the TxEN bit in the line command 

register is set and the serialization logic becomes idle, characters are automatically moved from the output 

of this register into the transmitter serialization logic. 

When this register is empty, the TxRDY bit in the line status register is set. If the transmitter interrupt 

enable (TxIE) bit in the line command register is also set, the interrupt scanner logic halts and generates 

an interrupt condition. If a character is then loaded into the register, the interrupt is cleared, and the scanner 

resumes operation. 

The RESET signal also initializes the transmitter logic. The TxRDY flag is cleared, and the transmitter holding 

register contents are lost. The transmitter enable (TxEN) bit in the line command regi 	is also cleared 

by RESET. Software clearing of TxEN alone produces results different from the full 	.ET in that the 

transmitter holding register contents are not lost. They are transmitted when TxEN is set again. 

status register 

Each line has a read-only status register that provides information about the current state of the given 

line. This register indicates the readiness of a line for transmission or reception of data and flags error 
conditions in its bit fields. Figure 7 shows the format of the status register. Table 3 lists the flag bits in 

each register. 

7 6 5 4 3 2 0 

DSR 

DCD 

FER 

ORR 

PER 

TxEMT 

RxRDY 

TxRDY 

FIGURE 7. TCM78808 STATUS REGISTERS (LINE 0 THROUGH 6) FORMAT 
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FIGURE 8. TCM78808 MODE REGISTERS 1 (LINE 0-61 FORMAT 
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TCM78808 
OCTAL ASYNCHRONOUS RECEIVERITRANSMITTER 

PRINCIPLES OF OPERATION 

TABLE 3. TCM78808 STATUS REGISTERS (LINES 0 THROUGH 7) DESCRIPTION 

BIT DESCRIPTION 

7 DSR (Data Set Ready). This bit is the inverted state of the DSR line. 

6 DCD (Data Set Carrier Detect). This bit is the inverted state of the DCD line. 

5 FER (Frame Error). Set when the received character currently displayed in the receiver buffer register was not framed by a stop 

bit. Only the first stop bit is checked to determine that a framing error exists. Subsequent reading of the receiver buffer register 

that indicates all zeros (including the parity bit, if any) can be interpreted as a Break condition. This bit is cleared by clearing 

• •"• (bit 21 of the command register, by RESET, or by setting the reset error RERR (bit 4) of the command register. 

4 • Overrun error). Set when the character in the receiver buffer was not read before another character was received. Cleared 

by clearing RxEN (bit 21 of the command register, by RESET, or by setting reset error RERR (bit 4) of the command register. 

3 PER (Parity Error). If parity is enabled and this bit is set, the received character in the receiver buffer register has an incorrect 

parity bit. This bit is cleared by clearing RxEN (bit 21 of the command register, by RESET, by setting reset error RERR Ibit 21 

of the command register, or by reading the current character in the receiver buffer register. 

2 TxEMT (Transmitter Empty). Set when the transmitter serialization logic for the associated line has completed transmission of 

a character, and no new character has been loaded into the transmission holding register. Cleared by loading the transmitter 

hr 	: 	register, by clearing TxEN(0) of the command register, or by RESET. 

1 11• . : 	Receiver Buffer Ready). When set, a character has been loaded into the FIFO buffer from the deserialization logic. Cleared 

by reading the receiver buffer register, by clearing RxEN Ibit 21 in the command register, or by ••• 	' 

0 TxRDY (Transmitter Holding Register Ready). When set, this bit indicates that the transmitter hole., ,,,,,ster is empty. Cleared 

when the program has loaded a character into the transmitter holding register, when the transmitter for this line is disabled by 

clearing TxEN (bit 0) in the command register, or RESET. This bit is initially set when the transmitter logic is enabled by the setting 

of the TxEN (bit 0) and the transmitter holding register is empty. This bit is not set when the automatic echo or remote loopback 

modes are programmed. Data can be overwritten if a consecutive write is performed while TxRDY is cleared. 

mode registers 1 and 2 

These read/write registers control the attributes (including parity, character length, and line speed) of the 
communications line. 

Each of the eight communications lines has two of these registers, both accessed by the same address 
on A5 through A0. Successive access operations (either read or write, in any combination) alternate between 
the two registers at that address by use of an internal  pointer. The first operation addresses mode register 1. 
The pointer is reset to point to mode register 1 by RESET or by a read of the command register for this 

line. These registers should not be accessed by bit-oriented instructions that do read/modify/write cycles 
such as the PDP-11 BIS, BIC, and BIT instructions. 

Figure 8 shows the format of mode registers 1, and Table 4 describes the function of the register 
information. 
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PRINCIPLES OF OPERATION 

TABLE 4. TCM78808 MODE REGISTERS 1 (LINES 0 THROUGH 6) DESCRIPTION 

BIT DESCRIPTION 

7,6 STOP. These bits determine the number of stop bits that are appended to the transmitted characters as follows. These bits 

are cleared by FIT. 

	

Bit 7 	Bit 6 	Stop Bits 

	

L 	 L 	Invalid 

	

L 	 H 	 1.0 

	

H 	 L 	 1.5 

	

H 	 H 	 2.0 

5,4 PAR CTRL (Parity 	control). These bits determine parity as follows and are cleared by RE 	ET. IX = either H or LI 

	

Bit 5 	Bit 4 	Parity Type 

	

H 	 H 	Even 

	

L 	 H 	 Odd 

	

X 	L 	Disabled 

3,2 CHAR LENGTH (Character length). These bits determine the length (excluding start bit, parity, and stop bits) of the characters 

received and sent. Received characters of less than 8 bits are "right aligned" in the receiver buffer with unused high-order 

bits equal to zero. Parity bits are not shown in the receiver buffer. The character length bits are cleared by RESET. The character 

length bits are defined as follows: 

	

Bit 3 	Bit 2 	Bit Length 

	

L 	 L 	 5 

	

L 	 H 	 6 

	

H 	 L 	 7 

	

H 	 H 	 8 

1 • •• . 	Reserved and cleared by i.rn 

0 • Modem control interrupt en.u ∎ ,. Athen set and RxIE (bit 5) of the command register is set, the modem control interrupts 

are enabled. Refer to the interrupt Scanner and Interrupt Handling information. Cleared by RESET. 

Figure 9 shows the format of mode registers 2, and Table 5 indicates the baud rate selections of the register. 
Bits 7 through 4 of mode register 2 control the transmitter baud rate, and bits 3 through 0 control the 

receiver baud rate. These registers are cleared by RESET. 

7 
	

6 
	

5 
	

4 
	

3 
	

2 
	

1 
	

0 

XMIT. RATE 

RECV RATE 

FIGURE 9. TCM78808 MODE REGISTERS 2 (LINE 0 THROUGH 6) FORMAT 
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PRINCIPLES OF OPERATION 

TABLE 5. TCM78808 MODE REGISTERS 2 
(LINES 0 THROUGH 6) DESCRIPTION 

BIT DESCRIPTION 

7-0 XMIT RATE/RECV RATE (Transmitter/Receiver Rate). Selects the baud rate of the 

transmitter (bits 7 through 4) and receiver (bits 3 through 0) as follows: 

Transmitter Bits Receiver Bits Nominal Actual 	Erroll.  

7 6 5 4 3 2 1 0 Rate Rate 	(percent) 

LL LL L L L L 50 same 	-- 

L L L H L L L H 75 same 	— 

L L H I L L H L 110 109.09 	0.826 

L L H H L L H H 134.5 133.33 	0.867 

L H L L L H L L 150 same 	— 

LH L H L H L H 300 same 	— 

L H H L L H H L 600 same 	— 

L H H H L H H H 1200 same 	— 

H L L L H L L L 1800 1745.45 	3.03 

HL L H H L L H 2000 2021.05 	1.05 

HL HL H L H L 2400 same 	— 

H L H H H L H H 3600 3490.91 	3.03 

H H L L H H L L 4800 same 	— 

H H L H H H L H 7200 6981.81 	3.03 

H H H L H H H L 9600 same 	— 

H H H H H H H H 19200 same 	— 

I.  The frequency of the clock input (CLK) is 4.9152 MHz. The clock input may vary by 0.1%. This 
variance results in an error that must be added to the error listed in the error column. 

commend register 

These read/write registers control various functions on the selected line. Figure 10 shows the format of 

the command registers, and Table 6 describes the function of the register information. 

7 6 5 4 3 2 1 0 

OPER MODE 

RxIE 

RERR 

TxBRK 

RxEN 

TxIE 

TxEN 

FIGURE 10. TCM78808 COMMAND REGISTERS (LINE 0 THROUGH 6) FORMAT 
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TCM78808 
OCTAL ASYNCHRONOUS RECEIVERITRANSMITTER 

PRINCIPLES OF OPERATION 

TABLE 6. TCM78808 COMMAND REGISTERS (LINES 0 THROUGH 7) DESCRIPTION 

BIT DESCRIPTION 

7,6 OPER MODE (Operation Model. These bits control the operating mode of the channel as follows. These bits are cleared by RESEY. 

	

Bit 7 	Bit 6 	Operating Mode 

	

L 	 L 	Normal operation 

	

L 	H 	Automatic echo 

	

H 	 L 	Local !oophack 

	

H 	H 	Remote loopback 

5 ' • : 	Receiver Interrupt Enable). When set, the RxRDY flag (bit 1) of the status register for this line will generate an interrupt. 

4 ,• • 	• (Reset Error). When set, this bit clears the framing error, overrun error, and parity error of the status register associated 

with this line. This bit is cleared by Taw. It is not self-clearing. 

3 TxBRK (Transmit Break). When set, this bit forces the appropriate TxD7-TxDO line to the spacing state at the conclusion of 

the character presently being transmitted. When the program clears this bit, normal operation is restored, and any character 

pending in the transmitter holding register is moved Into the serialization logic and transmitted. The minimum break length 

obtainable is twice the character length plus 1 bit time. The maximum break length depends on the amount of time between 

the program setting and clearing this bit, but is en integral number of bit times. This bit is cleared by RENT. 

2 RxEN (Receiver Enable). When set, this bit enables the receiver logic. When cleared, it stops the assembling of the received 

character, clears all receiver error bits and the RxRDY (bit 11 of the status register, clears any receiver interrupt conditions 

associated with this line, and initializes all receiver logic. This bit is cleared by FM17. 
1 TxIE (Transmit Interrupt Enable). When set, the state of the associated TxRDY flag (bit 0) of the status register is made available 

to the interrupt scanner logic. When the interrupt scanner logic scans this line, it determines if the TxRDY flag is set and, 

if so, generates an interrupt. 

0 TxEN (Transmitter Enable). When set, this bit enables the transmitter logic. When cleared, it inhibits the serialization of the 

characters that follow, but the serialization of the current character is completed. It also clears the TxRDY flag (bit 0) of the 

status register, clears any transmitter interrupt conditions associated with the transmitter holding register, and initializes all 

transmitter logic except that associated with the transmitter holding register. The character in the transmitter holding register 

is retained so that XON/XOFF situations can be properly processed. This bit is cleared by I.• .' I 

Bits 5 through 0 enable the line receiver and transmitter, enable handling of interrupts, initiate the 
transmission of break characters, and reset error bits for the line. Refer to the "Interrupt Scanner and 

Interrupt Handling" paragraphs for detailed interrupt information. Bits 7 and 6 control the operating mode 
of the line. The four modes that can be set are normal operation, automatic echo, local loopback, and 
remote loopback. 

normal operation 

The serial data received is assembled in the receiver logic and transferred in parallel to the receiver buffer 
register. The RxEN bit must be set. Data to be transmitted is loaded in parallel into the transmitter holding 
register, then automatically transferred into the transmitter logic and serialized for transmission. The TxEN 
bit must be set. 

automatic echo 

The serial data received is assembled into parallel form in the receiver logic (the RxEN bit must be set) 

and transferred to the receiver buffer register. Arriving serial data is also routed to the line's TxDn pin 
for serial output. TxEN is ignored, and the transmitter logic is disabled. TxRDY flags and TxEMT indications 
are cleared. No transmitter interrupts are generated. 

TFXAS 
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IRQ 

RAZ 

INT LINE NO 

Tx/Rx 

FIGURE 11. TCM78808 INTERRUPT SUMMARY REGISTER FORMAT 

TCM78808 
OCTAL ASYNCHRONOUS RECEIVERITRANSMITTER 

PRINCIPLES OF OPERATION 

local loopback 

The serial data from the RxDn input is ignored, and the receiver serial input receives data from the transmitter 
serial output. That data is assembled into parallel form in the receiver logic (the RxEN bit must be set) 

and transferred to the receiver buffer register where it can be read by the program. Data to be transmitted 

to the receiver is loaded in parallel form into the transmitter holding register from which it is automatically 

moved into the transmitter logic and serialized for transmission. The TxEN bit must be set. The transmission 

goes only to the receiver serial input; the TxDn output is held high. As in normal operation, transmission 
and reception baud rates are controlled by the transmitter speed and receiver speed entries in mode 

register 2. 

remote loopback 

The serial data received on the RxDn line is returned to the TxDn line without further action. No data is 
received or transmitted. The RxRDY, TxRDY, and TxEMT flags are disabled. The TxEN and RxEN bits of 

the command register are held cleared, causing the transmitter and receiver logic to be disabled. 

summary registers 

The TCM78808 contains two registers that summarize the current status of all eight serial data lines, making 

it possible to determine that a line status has changed with a a single read operation. These registers are 

selected for access by setting the appropriate address on inputs A2 through AO. Because the registers 
are shared by eight serial lines, the line-selection bits A5 through A3 are ignored when these registers 

are accessed. Refer to "Interrupt Scanner and Interrupt Handling" for detailed interrupt information. 

interrupt summary register 

This read-only register indicates that a transmitter or receiver interrupt condition has occurred and indicates 
the line number that generated the interrupt. Figure 11 shows the format of the interrupt summary register, 

and Table 7 describes register information. 
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TCM78808 
OCTAL ASYNCHRONOUS RECEIVERITRANSMITTER 

PRINCIPLES OF OPERATION 

TABLE 7. TCM78808 INTERRUPT SUMMARY REGISTER DESCRIPTION 

BIT DESCRIPTION 

7 IRQ (Interrupt Request). When set, this bit indicates that the interrupt scanner has found an interrupting condition among 

the eight serial lines of the TCM78808. These conditions also result in activating the IRQ signal. 

6,5,4 RAZ (Read as Zero). Not used 

3,2,1 1  INT LINE NO (Interrupting Line Number). These bits indicate the line number upon which an interrupting condition was found. 

These bits correspond to the IRQLN2-IRQLNO signals: bit 3 = IRQLN2, bit 2 = IRQLN1, and bit 1 = IRQLNO. See Table 2. 

0 t Tx/Rx (Transmit/Receive). This bit indicates whether the interrupting condition was caused by a transmitter (Tx/Rx = 1) 

or a receiver (Tx/Rx = 0). This bit corresponds to the IRQTxRx signal of the TCM78808 and is set when IRQTxRx is set. 

I Bits 3-0 above represent the outputs of a free-running counter and are valid only when bit 7 is set. 

7 
	

6 
	

5 
	

4 
	

3 
	

2 
	

0 

DSCHNG 7 0 

FIGURE 12. TCM78808 DATA SET CHANGE SUMMARY REGISTER FORM 

When the MCIE bit in a line mode register 1 is set and RxIE is also set, the modem control interrupts are 

enabled for that line. If DSCHNG for that line is then set, the interrupt scanner will halt and generate an 

interrupt. The data set change summary register bits are cleared by writing a high into the bit position. 
A program that uses this register should read and save a copy of its contents. The copy can then be written 
back to the register to clear the bits that were set. The system interrupts should be disabled, and writeback 

should directly follow the read operation. 

The RESET signal disables and initializes the data set change logic. When the RESET signal is high, future 

changes in DSR and DCD are reported as they occur. 

interrupt scanner and interrupt handling 

The interrupt scanner is a 4-bit counter that sequentially checks lines 0 through 7 for a receiver interrupt 

(counter positions 0 through 7) and then checks the lines in the same order for a transmitter interrupt 

(counter positions 8 through 151. If the scanner detects an interrupt condition, it stops, and the IRQ signal 
goes low. An interrupt must be serviced by software, or no other interrupt request can be posted. 

The scanner determines that a line has a receiver interrupt if the line receiver buffer is ready and receiver 
interrupts are enabled for that line (RxRDY and RxIE = H) or if either of the line modem status signals 
has changed state and both receiver and modem control interrupts are enabled for that line (DSCHNG, 
RxIE, and MCIE all high). 

The scanner determines that a line has a transmitter interrupt if the line's transmitter holding the register 

is empty and transmitter interrupts are enabled for that line (TxRDY and TxIE both high). 
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TCM78808 
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PRINCIPLES OF OPERATION 

When the scanner detects an interrupt, it reports the line number on the IRQ2-IRQO lines. The IRQTxRx 

signal is high for a transmitter interrupt and is low for a receiver interrupt. The appropriate bits are also 
updated in the interrupt summary register. The IRQ line goes high, and the scanner is restarted for each 

of the following three types of interrupt conditions: 

1. Reading the receiver buffer or resetting the RxIE bit of the interrupting line for the first type of 

receiver interrupt previously described. 

2. Resetting the MCIE, RxIE, or DSCHNG bit of the interrupting line for the second type of receiver 

interrupt previously described. 
3. Loading the transmitter holding register or resetting the TxIE bit of the interrupting line for transmitter 

interrupts. 

If the scanner was originally stopped by a receiver interrupt condition, the scanner resumes sequential 
operation from where it stopped, thus providing receivers with equal priority. If the scanner was stopped 
by a transmitter condition, the scanner restarts from position 0 (line receiver), thus giving receivers priority 

over transmitters. 

edge-triggered and level-triggered interrupt systems 

If the inte• • .; • system of the TCM78808 is used only for generating interrupts for the RxRDY and/or TxRDY 
flags, the line can be connected to a processor having either edge-triggered or level-triggered interrupt 

capability. If the modem control interrupts are being used (MCIE in mode register 1 = 11, the IRQ line 

can be connected only to a processor that uses level-triggered interrupts. 

modem handling 

The TxEMT (transmitter empty) bit of the status register is typically used to indicate when a program can 
disable the transmission medium, as when deactivating the request-to-send line of a modem. A typical 

program will load the last character for transmission and then monitor the TxEMT bit of the status register. 

The setting of the TxEMT bit to indicate that transmission is complete may occur a substantial time after 

the loading of the last character. After the last character is loaded, one character is in the transmitter holding 
register, and one character is in the serialization logic. Therefore, it will be two character times before 
the transmission process is completed. Waiting for the TxRDY signal to be set before monitoring the TxEMT 
status shortens this by one character time because the TxRDY status bit indicates that there are no 

characters in the transmitter holding register. The times involved are calculated by taking the reciprocal 

of the baud rate being used, multiplying by the number of bits per character (a start bit - 5, 6, 7, or 8 
data bits (plus parity bit if enabled) and 1, 1.5, or 2 stop bits], and multiplying by either two characters 
or one depending on when TxEMT monitoring begins. 

2-866 
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tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

R 

RE 

DE 

D 

D OR P PACKAGE 

(TOP VIEW) 

V C C 
B 

A 

GND 

FUNCTION TABLE (DRIVER) 

INPUT ENABLE OUTPUTS 

D DE A 	B 

H H H 	L 

L H L 	H 

X L Z 	Z 

FUNCTION TABLE (RECEIVER) 

DIFFERENTIAL INPUTS 

A — B 

ENABLE 

RE 

OUTPUT 

R 

VD z 0.2 V 

—0.2 V < VID < 0.2 V 

VID s —0.2 V 

X 

Inputs Open 

J
 

I
 C

.
 -
I
  

I,/  
I
 

H = high level, L = low level, 7 = indeterminate, 
X = irrelevant, Z = high impedance (off) 

logic symbol t 

BUS 

logic diagram (positive logic) 
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TL3695 
DIFFERENTIAL BUS TRANSCEIVER 

D3408, NOVEMBER 1988 — REVISED JANUARY 1990 

is 	 Bidirectional Transceiver 

Meets EIA Standards RS-422-A and RS-485 
and CCITT Recommendations V.11 and X.27 

High-Speed Advanced Low-Power Schottky 
Circuitry 

• Designed for 25-MBaud Operation In Both 
Serial and Parallel Applications 

• Low Skew ... 8 ns Max 

• Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 

• Low Supply Current Requirements 
30 mA Max 

• Wide Positive and Negative Input/Output 
Bus Voltage Ranges 

• Driver Output Capacity ... ±60 mA 

• Thermal Shutdown Protection 

• Driver Positive and Negative Current 
Limiting 

• Receiver Input Impedances ... 12 kQ Min 

• Receiver Input Sensitivity ... ±200 mV Max 

• Receiver Input Hysteresis ... 70 mV Typ 

• Fail Safe ... High Receiver Output with 
Inputs Open 

• Operates from a Single 5-V Supply 

• Glitch-Free Power-Up and Power-Down 
Protection 

• Interchangeable with National DS3695 

description 

The TL3695 Differential Bus Transceiver is a 
monolithic integrated circuit designed for 
bidirectional data communication on multipoint 
bus transmission lines. It is designed for 
balanced transmission lines and meets EIA 
Standards RS-422-A and RS-485 and CCITT 
recommendations V.11 and X.27. 

The TL3695 combines a 3-state differential line 
driver and a differential input line receiver both of 
which operate from a single 5-V power supply. 
The driver and receiver have active-high and 
active-low enables, respectively, which can be 
externally connected together to function as a 
direction control. The driver differential outputs 
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TYPICAL OF A AND B I/O PORTS 

VCC 

3 Id/ 

NOM 

180 kit 

NOM 

I CONNECTED 

ON A PORT 

—A ORB 

18 kit 

NOM 

1.1 la? 

NOM 

I 180 k9 

NOM 

CONNECTED 

ON 8 PORT  

EQUIVALENT OF EACH INPUT 

VCC 	 — 

R eg 

INPUT 

Driver Input: R e , = 3 kS2 NOM 

Enable Inputs: R eq  = 8 kSi. NOM 

TYPICAL OF RECEIVER OUTPUT 

VCC 

OUTPUT 

DISSIPATION RATING TABLE 

PACKAGE 	TA s 25°C 	DERATING FACTOR 	TA = 70°C 

725 mW 	 5.8 mW/°C 

P 	 woo mW 	 8.0 mW/°C 

464 mW 

640 mW 

POWER RATING ABOVE TA = 25°C POWER RATING 

TL3695 
DIFFERENTIAL BUS TRANSCEIVER 

and the receiver differential inputs are connected internally to form a differential input/output (I/O) bus port that 
is designed to offer minimum loading to the bus whenever the driver is disabled or VCC = 0. This port features 
wide positive and negative common-mode voltage ranges making the device suitable for party line 
applications. 

The TL3695 is characterized for operation from 0°C to 70°C. 

schematics of inputs and outputs 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, Vcc 	  7 V 
Voltage range at any bus terminal 	  —10 V to 15 V 
Enable input voltage 	  5.5 V 
Continuous total power dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range, TA 	  0°C to 70°C 
Storage temperature range 	  — 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package 	  260°C 

NOTE 1: All voltage values, except differential I/O bus voltage, are with respect to network ground terminal. 

2 -868 
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TL3695 
DIFFERENTIAL BUS TRANSCEIVER 

recommended operating conditions 

MIN TYP MAX UNIT 

Supply voltage, VCO 4.75 5 5.25 V 

Voltage at any bus terminal .(separately or common mode), V1 or Vic 
12 

V 
—7 

High-level input voltage, VIH D, DE, and RE 2 V 

Low-level input voltage, VIL D, DE, and RE 0.8 V 

Differential input voltage, Vic (see Note 2) -±12 V 

High-level output current, loH 
Driver —60 mA 
Receiver —400 pA 

Low-level output current, loL 
Driver 0 88 

mA 
Receiver 

Operating free-air temperature, TA 0 70 °C 

NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B. 

DRIVER SECTION 

driver electrical characteristics over recommended ranges of supply voltage and operating free-
air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONSt MIN TYP MAX UNIT 

VIK Input clamp voltage II = —18 mA —1.5 V 

Vo Output voltage 10 = 0  0 6 V 

i VOD1 I Differential output voltage 10 = 0  1.5 5 V 

V002 I Differential output voltage 
RL = 100 SI, See Figure 1 

1/2 V001 

2 V 

RL = 54 0, See Figure 1 1.5 2.5 5 V 

VOD3 Differential output voltage Vtest = —7 V to 12 V, See Figure 2 1.5 5 V 

il I VOD I 
Change in magnitude of 
differential output voltages 

RL = 54 0, See Figure 1 

i-0.2 V 

VOC Common-mode output voltage 3 V 

A I VOC I 
Change in magnitude of 
common-mode output voltages 

±0.2 V 

10 Output current 
Output disabled, 

See Note 3 

Vo = 12 V 1 
mA 

Vo = —7 V —0.8 

1 1H High-level input current Vi = 2.4 V 20 pA 

IlL Low-level input current Vi = 0.4 V —200 pA 

IOS Short-circuit output current 

Vo = —7V —250 

mA 
250 

Vo = 0 —150 

VO = VCC 
Vo = 12 V 250 

ICC Supply current No load 
Outputs enabled 23 50 

mA 
35 Outputs disabled 19 

t The power-off measurement in EIA Standard RS-422-A applies to disabled outputs only and is not applied to combined inputs and outputs 
t All typical values are at VCC = 5 V and TA = 25°C. 
§ A I VOD I and I VOC  I are the changes in magnitude of Vol) and VOC respectively, that occur when the input is changed from a high level 

to a low level. 
NOTE 3: This applies for both power on and off; refer to EIA Standard RS-485 for exact conditions. The RS-422-A limit does not apply for a 

combined driver and receiver terminal. 
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TL3695 
DIFFERENTIAL BUS TRANSCEIVER 

driver switching characteristics over recommended ranges of supply voltage and operating free-
air temperature 

PARAMETER TEST CONDITIONS MIN 	TYPt MAX UNIT 
tDD Differential-output delay time 

Cu = 0L2 = 100 pF, RL = 60 a, See Figure 3 

8 22 ns 

Skew ( 1 1DDH- ‘: -. _ ) 1 8 ns 
t7D Differential outp 	• - • sition time 8 18 ns 
tpzH Output enable time to high level CL = 100 pF, RL = 500 0 See Figure 4 50 ns 
tpa Output BE, BhIP time t ,-,  Inv/ level CL = 100 pF, RL = 500 0, See Figure 5 50 ns 
tpHz Output di 	'6TIE 	• 	ugh level CL = 15 pF, RL = 500 0, See Figure 4 8 30 ns 
tpLz Output di.-- D1716 :,....,..ON/ level CL = 15 pF, RL = 500 0, See Figure 5 8 30 ns 

t All typical values are at VCC = 5 V, TA = 25 ° C. 

SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER RS-422-A RS-485 

Vo Voa,  Vob Voa,  Vob 
I VOD1 I Vo  Vo  

I VOD2 l Vt (RI_ = 100 ft) Vt (RL = 54 SI) 

VOD3 I 
Vt (Test Termination 

Measurement 2) 

Vtest Vtst 
A I Vim 1 I 	i Vt i 	- 	i gt i 	I i i Vt 1 	- 	I gt i I 

V00 I vos 1 Ivosl 
A I VOC I I Vos - Vos I I Vos - 7os I 

los I Ise I ,  I lsb 

10 I Ica I ,  I lxb I lia,  lib 
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TL3695 
DIFFERENTIAL BUS TRANSCEIVER 

RECEIVER SECTION 
receiver electrical characteristics over recommended ranges of common-mode input voltage, 
supply voltage, and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VTH Differential-input high-threshold voltage Vo = 2.7 V, 	lo = —0.4 mA 0.2 V 

VTL Differential-input low-threshold voltage VO = 0.5 V, 	lo = 8 mA —0.2$ V 

Vhys  Hysteresis§ VOC = 0 70 mV 

VIK Enable-Input clamp voltage II = —18 mA —1.5 V 

VOH High-level output voltage 
VID = 200 mV or Inputs open 

10H = —400 pA, 	See Figure 6 
2.4 V 

VOL Low-level output voltage 
VID = —200 mV, 
See Figure 6 

IOL = 16 mA 0.5 
V 

IOL = 8 mA 0.45 

1 0Z High-impedance-state output current Vo = 0.4 V to 2.4 V -.L-20 i.LA 

II Line input current 
Other Input = 0 V, 
See Note 4 

Vi = 12 V 1 
mA 

V1 = —7 V —0.8 

IIH High-level enable-input current VIH = 2.7 V 20 IAA 

11L Low-level enable-input current Vit.  = 0.4 V —100 IA 

11 Input resistance 12 kfl 

los Short-circuit output current Vo = 0 —15 —85 mA 

ICC Supply current No load 
Outputs enabled 23 50 

mA 
Outputs disabled 19 35 

NOTE 4: 7 nis applies for both power on and power off. Refer to EIA Standard RS-485 for exact conditions. 

receiver switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 

PARAMETER TEST CONDITIONS MIN 	TYPt MAX UNIT 

tpLH Propagation delay time, low-to-high-level output VID = —1.5 V to 1.5 V, 

See Figure 7 

CL = 15 pF, 14 37 ns 

tpHL Propagation delay time, high-to-low-level output 14 37 ns 

tpZH Output enable time to high level 
— CL 	15 pF, See Figure 8 

7 20 ns 

tPZL Output enable time to low level 7 20 ns 

tpHZ Output disable time from high level 
CL — 15 pF, See Figure 8 

7 16 ns 

tpLz Output disable time from low level 8 16 ns 

T All typical values are at VCC = 5 V, TA = 25 °C. 
t The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode 

input voltage and threshold voltage levels only. 
§ Hysteresis is the difference between the positive-going input threshold voltage, VT + , and the negative-going input threshold voltage, VT_. 
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GENERATOR 

(See Note A) 
50 0 
	

0—  

3V 

GENERATOR 
(See Note A) 

TL3695 
DIFFERENTIAL BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

RL 
2 

RL 
VOC 

FIGURE 1. DRIVER Vol) AND VOC 

375 0 

375 0 

FIGURE 2. DRIVER VOD3 

3V 

CL1 ■ 100 01 

(See Note B) 

RL 	 • 

60 0 	 ,...._./ _ _L 
CL2 - 100 pq 
(See Note B) 

INPUT j1.5 V 

tDDH —I4-14  

OUTPUT 	50% 

ti-D-1101 IF 

\1.5 V 

	0 V 

tDDL 

-2.5 V 

j i  50% 
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TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t j. s 6 ns, 

tf s 6 ns, Z out = 50 0. 
B. CL includes probe and jig capacitance. 

FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 
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TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 5 1 MHz, 50% duty cycle, t r  s 10 ns, 

tf s 10 ns, Zout = 50 U. 
B. CL includes probe and jig capacitance. (See switching characteristics - test conditions) 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 
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(See Note B) 

0V 

TEST CIRCUIT 

GENERATOR 
(See Note A) 
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TL3695 
DIFFERENTIAL BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t r  < 10 ns, 
tf < 10 ns, Zout = 50 0. 

B. CL includes probe and jig capacitance. (See switching characteristics - test conditions) 

FIGURE 5. DRIVER ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR c  1 MHz, 50% duty cycle, t r  < 10 ns, 

tf 	10 ns, Zout = 50 0. 
B. CL includes probe and jig capacitance. 

FIGURE 7. RECEIVER PROPAGATION DELAY TIMES 
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1.5 V S1 

1 MI 
S2 
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ISee Note B1 
1N916 OR EQUIVALENT 

0— 5V 

GENERATOR 

(See Note Al 
50 S./ 

S3 

S1 to — 1.5 V 

S2 closed 

S3 open 

3V 

S1 to 1.5 V 	 S1 to —1.5 V 

S2 open 	 INPUT 	 1.5 V 	 S2 closed 
S3 closed 	 S3 open 

0 V 	 0 V 

OUTPUT 	/ 
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1.5 V 
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3V 

3V 

— — 1.5 V 
S1 to 1.5 V 

S2 open 

S3 closed 

INPUT 

0 V 

tPZH 

VON 

V 

0V 
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TL3695 
DIFFERENTIAL BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR 	1 MHz, 50% duty cycle, t r 	10 ns, 
tf s 10 ns, Z oLit  = 50 fl, 

B CL includes probe and jig capacitance. 

FIGURE 8. RECEIVER OUTPUT ENABLE AND DISABLE TIMES 
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DIFFERENTIAL BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 
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FIGURE 9 
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FIGURE 11 
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TL3695 
DIFFERENTIAL BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 
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TL3695 TL3695 

UP TO 32 

TRANSCEIVERS 
• • • 

TL3695 
DIFFERENTIAL BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 
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FIGURE 16  
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APPLICATION INFORMATION 

NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short as 
possible. 

FIGURE 18. TYPICAL APPLICATION CIRCUIT 
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N DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

DO ■ 1 U40 1 VCC 

D111 2 	39 ■ RI 
D2 ■ 3 38 1 DCD 
D3 • 4 37 • DSR 
D4 ■ 5 36 ■ CTS 
D5 • 6 35 ■ MR 
D6 • 7 34 ■ OUT 1 
D7 11 8 	33 ■ DTR 

RCLK ■ 9 32 • RTS 
SIN ■ 10 31 ■ OUT 2 

SOUT ■ 11 301 INTRPT 

CSO • 12 291 NC 
CS1 ■ 13 28 M AO 

BAUDOUT 
CS2  145  2267 11  Al

A2 
XTAL1 ■ 16 25 • ADS 
XTAL2 ■ 17 24 ■ CSOUT 

DOSTR 11 18 23 ■ DDIS 
DOSTR ■ 19 22 ■ DISTR 

VSS II 20 21 g DISTR 

TL16C450 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

D3096, MARCH 1988—REVISED APRIL 1989 

• Programmable Baud Rate Generator Allows 
Division of Any Input Reference Clock by 1 
to (216 —1) and Generates an Internal 16 X 
Clock 

• Full Double Buffering Eliminates the Need 
for Precise Synchronization 

• Adds or Deletes Standard Asynchronous 
Communication Bits (Start, Stop, and 
Parity) to or from the Serial Data Stream 

• Independent Receiver Clock Input 

• Independently Controlled Transmit, 
Receive, Line Status, and Data Set 
Interrupts 

• Fully Programmable Serial Interface 
Characteristics: 
— 5-, 6-, 7-, or 8-Bit Characters 
— Even-, Odd-, or No-Parity Bit 

Generation and Detection 
- 1-, 1 1/2-, or 2-Stop Bit Generation 
- Baud Generation (DC to 256 Kilobits 

per Second) 

• False Start Bit Detection 

• Complete Status Reporting Capabilities 

• Three-State TTL Drive Capabilities for 
Bidirectional Data Bus and Control Bus 

• Line Break Generation and Detection 

• Internal Diagnostic Capabilities: 
— 	Loopback Controls for 

Communications Link Fault Isolation 
— 	Break, Parity, Overrun, Framing Error 

Simulation 

• Full Prioritized Interrupt System Controls 

05 
D6 
D7 

RCLK 
SIN 
NC 

SOOT 
CSO 
CS1 
CS2 

FN PACKAGE 

(TOP VIEW) 

0 	0 CC r 
m-  co ce 	o 	0 , 	0 	I-- 
00000Z>IC—C 0 0 0 

MR 7 
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13 

14 

15 

16 

17 

LJ LJ LJ LJ LJ UUU 1_, 1_-11--1 

6 	5 	4 	3 	2 	1 44 43 42 41 40 

18 19 20 21 22 23 24 25 26 27 28 
1-11-1 1-1 1-1 I-11-11-1 

391 

381 

36 [ 

35: 

34 : 

33 1 
321 

31[ 

301 

29 [ 

37 : 	 

OUT  1 
DTR 
RTS 

OUT 2 
NC 
INTRPT 
NC 
AO 
Al 
A2 

• Modem Control Functions (CTS, RTS, DSR, 
DTR, RI, and DCD) 

• Easily Interfaces to Most Popular 
Microprocessors 

• Faster Plug-In Replacement for National 
Semiconductor NS16C450 

BAUDOUT 

CC CC 

co co
-  

0 0 
0 0 

CO 

> z  
IT CC tr) 	r0 

0 F- 	C) 
cn a  0 as 

0 0 	(1) 
0 

description 
	 NC-No internal connection 

The TL16C450 is a CMOS version of an Asynchronous Communications Element (ACE). It typically functions 
in a microcomputer system as a serial input/output interface. 

The TL16C450 performs serial-to-parallel conversion on data received from a peripheral device or modem 
and parallel-to-serial conversion on data received from its CPU. The CPU can read and report on the status of 

PRADIICTION DATA documents contain information 
• •• as of publication date. Products conform to 

4....ol.-ations per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TL16C450 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

the ACE at any point in the ACE's operation. Reported status information includes: the type of transfer 
operation in progress, the status of the operation, and any error conditions encountered. 

The TL16C450 ACE includes a programmable, on-board, baud rate generator. This generator is capable of 
dividing a reference clock input by divisors from 1 to (2 16  —1) and producing a 16 X clock for driving the 
internal transmitter logic. Provisions are also included to use this 16 X clock to drive the receiver logic. Also 
included in the ACE is a complete modem control capability and a processor interrupt system that may be 
software tailored to the user's requirements to minimize the computing required to handle the 
communications link. 

block diagram 

Pin numbers shown are for the N package. 
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TL16C450 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

NAME 

PIN 
... 

NO .1 
I/O DESCRIPTION 

AO 28 [31] Register Select. Three inputs used during read and write operations to select the ACE register to read 

Al 27 [30] I from or write to. Refer to Table 1 for register addresses, also refer to the Address Strobe (ADS) signal 

A2 26 [29] description. 

ADS 25 [28] I Address Strobe. When ADS is active (low), the Register Select signals (A0, Al, and A2) and Chip Select 
signals (CSO, CS1, CS2) drive the internal select logic directly; when high, the Register Select and Chip 
Select signals are held in the state they were in when the low-to-high transition of ADS occurred. 

BAUDOUT 15 [17] 0 Baud Out. 16 X clock signal for the transmitter section of the ACE. The clock rate is established by the 
reference oscillator frequency divided by a divisor specified by the Baud Generator Divisor Latches. 
BAUDOUT may also be used for the receiver section by tying this output to the RCLK input. 

CSO 12 [14] 
CS1 13 [15] I 

Chip Select. When active (high and low, respectively), these three inputs select the ACE. Refer to the 
ADS (Address Strobe) signal description. 

CS2 14 [16] 

CSOUT 24 [27] 0 Chip Select Out. When CSOUT is high, it indicates that the ACE has been selected by the Chip Select 
inputs (CSO, CS1, and CS2). CSOUT is low when the chip is deselected. 

CTS 36 [40) I Clear To Send. CTS is a modem status signal whose condition can be checked by reading bit 4 (CTS) 
of the Modem Status Register. Bit 0 (DCTS) of the Modem Status Register indicates that this signal has 
changed state since the last read from the Modem Status Register. If the Modem Status Interrupt is 
enabled when CTS changes state, an interrupt is generated. 

DO 1 	[2] 

D1 2 [3] 

D2 3 [4] 

D3 4 [5] Data Bus. Eight 3-state data lines provide a bidirectional path for data, control, and status information 

D4 5 [6] 
I/O 

between the ACE and the CPU. 

D5 6 [7] 

D6 7 [8] 

D7 8 [9] 

DCD 38 [42] I Data Carrier Detect. DCD is a modem status signal whose condition can be checked by reading bit 7 
(DCD) of the Modem Status Register. Bit 3 (DDCD) of the Modem Status Register indicates that this 
signal has changed state since the last read from the Modem Status Register. If the Modem Status 
Interrupt is enabled when the DCD changes state, an interrupt is generated. 

DDIS 23 [26] 0 Driver Disable. This output is active (high) when the CPU is not reading data. When active, this output 
can be used to disable an external transceiver. 

DISTR 22 [25] I Data Input Strobes. When either input is active (high or low, respectively) while the ACE is selected, the 

DISTR 21 [24] CPU is allowed to read status information or data from a selected ACE register. Only one of these inputs 
is required for the transfer of data during a read operation; the other input should be tied in its inactive 
state (i.e., DISTR tied low or DISTR tied high). 

O 19 [21] I Data Output Strobes. When either input is active (high or low, respectively), while the ACE is selected, 

5 18 [20] the CPU is allowed to write control words or data into a selected ACE register. Only one of these inputs is 
required to transfer data during a write operation; the other input should be tied in its inactive state (i.e., 
DOSTR tied low or DOSTR tied high). 

DSR 37 [41] I Data Set Ready. DSR is a modem status signal whose condition can be checked by reading bit 5 (DSR) 
of the Modem Status Register. Bit 1 (DDSR) of the Modem Status Register indicates that this signal has 
changed state since the last read from the Modem Status Register. If the modem status interrupt is 
enabled when the DSR changes state, an interrupt is generated. 

DTR 33 [37] 0 Data Terminal Ready. When active (low), DTR informs a modem or data set that the ACE is ready to 
establish communication. DTR is placed in the active state by setting the DTR bit of the Modem Control 
Register to a high level. DTR is placed in the inactive state either as a result of a Master Reset or during 
loop mode operation or resetting bit 0 (DTR) of the Modem Control Register. 

INTRPT 30 [33] 0 Interrupt. When active (high), INTRPT informs the CPU that the ACE has an interrupt to be serviced. 
Four conditions that cause an interrupt to be issued are; a receiver error, received data is available, the 
transmitter holding register is empty, and an enabled modem status interrupt. The INTRPT output is 
reset (inactivated) either when the interrupt is serviced or as a result of a Master Reset. 

t Pin numbers shown in brackets are for the FN package. 
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TL16C450 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

NAME 

PIN 
., 

NO .1 
I/O DESCRIPTION 

MR 35 [39] I Master Reset. When active (high), MR clears most ACE registers and sets the state of various output 
signals. Refer to Table 2, ACE Reset Functions. 

OUT 1 34 [38] 0 Outputs 1 and 2. User-designated output pins that are set to their active states by setting their 
OUT 2 31 [35] respective Modem Control Register bits (OUT 1 and OUT 2) high. OUT 1 and OUT 2 are set to their 

inactive (high) states as a result of Master Reset or during loop mode operations or by resetting bit 2 
(OUT 1) or bit 3 (OUT 2) of the MCR. 

RCLK 9 [10] I Receiver Clock. The 16 X baud rate clock for the receiver section of the ACE, 

RI 39 [43] I Ring Indicator. RI is a modem status signal whose condition can be checked by reading bit 6 (RI) of the 
Modem Status Register. Bit 2 (TERI) of the Modem Status Register indicates that the RI 	has 
transitioned from a low to a high state since the last read from the Modem Status Register. If the Modem 
Status Interrupt is enabled when this transition occurs, an interrupt is generated. 

RTS 32 [36] 0 	sst to Send. When active, informs the modem or data set that the ACE is ready to transmit data. 
• 	> set to its active state by setting the RTS Modem Control Register bit and is set to its inactive (high) 
state either as a result of a Master Reset or during loop mode operations or by resetting bit 1 (RTS) of the 
MCR. 

SIN 10 [11] I Serial Input. Serial data input from a connected communications device. 

SOUT 11 [13] 0 Serial Output. Composite serial data output to a connected communication device. SOUT is set to the 
Marking (logic 1) state as a result of Master Reset. 

VCC 40 [44] 5-V Supply Voltage 

VSS 20 [22] Supply Common 

XTAL1 
XTAL2 

16 (181 , 	- • 17 [19] I/O External Clock. Connects the ACE to the main timing reference (clock or crystal). 

Pin numbers shown in brackets are for the FN package. 

absolute maximum ratings over free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  —0.5 V to 7 V 
Input voltage range at any input, VI 	  — 0.5 V to 7 V 
Output voltage range, Vo 	  —0.5 V to 7 V 
Continuous total dissipation at (or below) 70°C free-air temperature: 

FN package 	  1100 mW 
N package 	  800 mW 

Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Case temperature for 10 seconds: FN package 	  260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package 	  260°C 

NOTE 1: All voltage values are with respect to VSS. 

recommended operating conditions 

MIN NOM MAX UNIT 
Supply voltage, VCC 4.75 5 5.25 V 
High-level input voltage, VIH 2 VCC V _ a evel input voltage, VIL —0.5 0.8 V 
Operating free-air temperature, TA 0 70 °C 

2-882 

TrxAs 
INS1 RUM ENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



TL16C450 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT 

V011t H ■ gh-level output voltage IOH = -1  MA 2 4 V 

VOLT Low-level output voltage la_ = 1 6 mA 0 4 V 

Ilkg Input leakage current 

Vcc = 5 25 v, 	 vSS = 0,  
V, = 0 to 5 25 V, 

All other pins floating 

-1- 10 IAA 

10Z High-impedance output current 

VCD = 5 25 V 	 Vgg = 0 

Vo = 0 V to 5 25 V, 

chip selected, write mode 

or, chip deselected 

±20 pit 

ICC Supply current 

Vcc = 5 25 V, 	 TA = 25°C, 

SIN, DSR, DCD, CTS, and 111 at 2 V, 

All other inputs at 0 8 V, 

XTAL1 at 4 MHz, 

No load on outputs 

Baud rate = 50 Kilobits per second 

10 mA 

Cx-rAu Clock input capacitance 
VCC = 0, 	 VSS = 0,  
f - 1 MHz, 	 TA = 25°C, 
All other pins grounded 

15 20 pF 

Cx-rAL2 Clock output capacitance 20 30 pF 

C, input capacitance 6 10 pF 

Co Output capacitance 10 20 pF 

T All typical values are at VCC = 5 V, TA = 25°C 
t These parameters apply for all outputs except XTAL2 

system timing requirements over recommended ranges of supply voltage and operating free-air 
temperature 

PARAMETER FIGURE MIN 	MAX UNIT 

tcR 	Cycle time, read (tw7 + tdg + tdg) 175 ns 

tow 	Cycle time, write (twg + tdg + tdg) 175 ns 

tw5 	Pulse duration, address strobe low 2, 3 15 Os 

twg 	Pulse duration, write strobe 2 80 ns 

tw7 	Pulse cloratinn,  read strobe 3 en ns 

twMR 	Pulse di 	,, master reset ns 

tsu i 	Setup to,-, ..!dress 2,3 ... ns 

ts,„2 	Setup tirne, chip select 2,3 15 ns 

tsu3 	Setup time, data 2 15 ns 

th1 	Hoia tin,. aaaress 2,3 0 ns 

th2 	Hold 	chip select 2,3 0 ns 

th3 	Hold • 	. write to chip select 2 20 ns 

th4 	Hold time write to address 2 20 ns 

th5 	 ime, data 2 15 ns 

th6 	 me, read to chip select 3 20 ns 

th7 	Hold time, read to address 3 20 ns 

td4§ 	Delay time, select to write 2 15 ns 

tdg§ 	Delay time address to write 2 15 ns 

tdg 	Delay time, write cycle 2 80 ns 

td7§ 	Delay time, chip select to read 3 15 ns 

td85 	Delay time, address to read 3 15 ns 

tdg 	Delay time, read cycle 3 80 ns 

§ Only applies when ADS is low 
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TL16C450 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

system switching characteristics over recommended ranges of supply voltage and operating free-
air temperature 

PARAMETER FIGURE TEST CONDITIONS MIN 	MAX UNIT 

tw i 	Pulse duration, clock high 1 f = 9 MHz maximum 50 ns 

tw2 	Pulse duration, clock low 1 f = 9 MHz maximum 50 ns 
td3 	Delay time, select to CS output 2,3 CL — 100 pF 70 ns 

fc110 	Delay time, read to data 3 CL = 100 pF 60 ns 

td11 	Delay time, read to floating data 3 CL = 100 pF 0 	60 ns 

tdis)R) 	Read to driver disable 3 CL = 100 pF 60 ns 

baud generator switching requirements over recommended ranges of supply voltage and 
operating free-air temperature 

PARAMETER FIGURE TEST CONDITIONS MIN MAX UNIT 

tw3 1 f = 6.25 MHz, 
CL = 100 pF 

CLK ÷ 1, 80 ns Pulse duration, BAUDOUT low 

two 1 f = 6.25 MHz, 
CL = 100 pF 

CLK ÷ 1, 80 ns Pulse duration, BAUDOUT high 

tdi Delay time BAUDOUT low to high 1 CL = 100 pF 125 ns 

td2 Delay time, BAUDOUT high to low 1 CL = 100 pF 125 ns 

receiver switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 

PARAMETER FIGURE TEST CONDITIONS MIN 	MAX UNIT 

td12 	Delay time, RCLK to sample 4 100 ns 

tdl3 	Delay time, stop to set'Interrupt 4 1 	1 RCLK  
cycles 

td14 	Delay time, read RBR/LSR to reset interrupt 4 CL = 100 pF 140 ns 

transmitter switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 

PARAMETER FIGURE TEST CONDITIONS MIN 	MAX UNIT 

td15 	Delay time, initial write THR to transmit start 5 8 	24 baudout 
cycles 

tdi 6 	Delay time, stop to interrupt 5 8 	8 baudout 
cycles 

tdi 7 	Delay time, write THR to reset interrupt 5 CL = 100 pF 140 ns 

fc118 	Delay time, initial write to interrupt (THRE) 5 16 	32 baudout 
cycles 

tdig 	Delay time, read IIR to reset interrupt (THRE) 5 CL = 100 pF 140 ns 

modem control switching characteristics over recommended ranges of supply voltage and 
operating free-air temperature 

PARAMETER FIGURE TEST CONDITIONS MIN 	MAX UNIT 

1c120 	Delay time, writ" " 	a 	it 6 CL = 100 pF 100 ns 

td21 	Delay time, r..„4....„ ,..,..,,it — .....t interrupt 6 CL = 100 pF 170 ns 

td22 	Delay time, read MSR to reset interrupt 6 CL = 100 pF 140 ns 
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t Applicable only when ADS is tied low. 
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PARAMETER MEASUREMENT INFORMATION 
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TYPICAL APPLICATION 

Al 6-A23 

(12) 

DATA 

TL16C450 

(16) 

Al 6-A23 

CPU 

CSO 

CS1 

CS2 

XTAL1 

XTAL2 
(17) 

ADDRESS 
DECODER 

(15) 

(13) 
BAUDOUT 	 

RCLK 

DTR 

RTS 
 	(32) 

(9) 

(14) 

(33) 

(25) >0 

PHI1 

ADS 

RSI/ABT 

ADO-AD15 

P1112 

ADS 

MR 

AO-A2 

DO-D7 

(34) ►  

(35) 
OUT 1 

 	(31) 
4 • ►  

ADO-

AD7 

(21) 

OUT 2 

RI 

DCD 

DSR 

CTS 

SOUT 

SIN 

I NTR PT 

CSOUT 

(39) 
5 V 

BUFFER 
(38) 

0 
< 

(37) < 

(36) o< 

.11214>c)  
PHI1 PI112 	ADS 	•• 

RO 

TCU 
WR 

(18) 	 

DISTR 

DOSTR 

DISTR 

DOSTR 

(1()) 

ADO-AD15 
V 

(22) 

(30) 

►  
(24)

►  
(23)

0  j(19)  DDIS 

NC 
(29) 

GND 120) 
	1(40) 

(VSS) 	
5 V 

(VCC) 

FIGURE 9. TYPICAL TL16C450 CONNECTION TO A CPU 

TEXAS 
IN STRU M ENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 2-891 

ALTERNATE 
XTAL CONTROL 

T 

T 

EIA-232-D 
CONNECTOR 

20 

1 

B 

6 

5 

3 

7 

1 



TL16C450 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

PRINCIPLES OF OPERATION 

TABLE 1. REGISTER SELECTION 

DLABt A2 Al AO REGISTER 

0 L L L Receiver buffer (read), transmitter holding register (write) 

0 L L H Interrupt enable 

X L H L Interrupt identification (read only) 

X L H H Line control 

X H L L Modern control 

X H L I-I Line status 

X H I-1 L Modem status 

X H H H Scratch 

1 L L L Divisor latch (LSB) 

1 L L H Divisor Latch (MSB) 

T The Divisor Latch Access Bit (DLAB) is he most significant bit of the Line Control Register. The DLAB 
signal is controlled by writing to this bit location (see Table 3). 

TABLE 2. ACE RESET FUNCTIONS 

REGISTER/SIGNAL RESET 
CONTROL RESET STATE 

Interrupt Enable Register Master Reset All bits low (0-3 forced and 4-7 permanent) 

Interrupt Identification Register Master Reset Bit 0 is high, bits 1 and 2 are low, and bits 3-7 are 
permanently low 

Line Control Register Master Reset All bits low 

Modem Control Register Master Reset All bits low 

Line Status Register Master Reset Bits 5 and 6 are high, all other bits are low 
Modem Status Register Master FIF,F't Bits 0-3 are low, bits 4-7 are input signals 

SOUT Master 	• ' High 

INTRPT (Receiver Error Flag) Read L 	•• '.' I Low 
INTRPT (Received Data Available) Read RBR/MR Low 

INTRPT (Transmitter Holding Register Empty) Read IIR/Write 
THR/MR 

Low  

INTRPT (Modem Status Changes) Read MSR/MR Low 

OUT 2 Master Reset High 

RTS Master Reset High 

DTR Master Reset High 

OUT Master Reset High 

Scratch Register Master Reset No effect 

Divisor Latch (LSB and MSB) Registers • No effect 

Receiver Buffer Register •• No effect 

Transmitter Holding Register . , ,.-- No effect 
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PRINCIPLES OF OPERATION 

accessible registers 
The system programmer, via the CPU, has access to and control over any of the ACE registers that are 
summarized in Table 3. These registers are used to control ACE operations, receive data, and transmit data. 
Descriptions of these registers follow Table 3. 

TABLE 3. SUMMARY OF ACCESSIBLE REGISTERS 

Bit 
No . 

REGISTER ADDRESS 3  

O DLAB= 0 0 DLAB= 0 1 DLAB = 0 2 4 5 6 7 0 DLAB = 1 1 DLAB = 1 

Receiver 
Buffer 

Register 
frin, 

Transmitter 
Holding 
Register 

(Write 
Only) 

Interrupt 
Enable 

Register 

Interrupt 
!dent. 

Register 
(Read 
Only) 

Line 
Control 
Register 

MODEM 
Control 
Register 

Line 
Status 

Register 

MODEM 
Status 

Register 

Scratch 
Register 

Divisor 
Latch (LsB)  

I. 	• 	• 
(V 	. 

THR IER IIR LCR MCR LSR MSR SCR DLL DLM 

0 Data Bit 0 .  Data Bit 0 

Enable 
Received 

n. "0" If 
Interrupt 
Pending 

Word 
Length 
Select 
Bit 0 

(WLSO) 

Data 
Terminal 

Ready 
(DTR) 

Data 
Ready 

(OR) 

Delta 
Clear 

W Send 
(DOTS) 

Bit 0 Bit 0 Bit 8 

Data Bit 1 Data Bit 1 

Enable 
Transmitter 

Holding 
Register 
Empty 

Interrupt 
(ETBEI) 

Interrupt 
ID 

Bit (0) 

Word 
I godth 

(WLS1) 

Request 
to Send 

(RTS) 

Overrun 
Error 
(OE) 

Delta 
Data 
Set 

Ready 
(DDSR) 

Bit 1 Bit 1 Bit 9 

2 Data 64 2 Data Bit 2 

Enable 
Receiver 

U^= Or.,, s 
Interrupt 

ID 
Bit (1) 

Number of 
Stop Bits 

(STB) 
Out 1 

Parity 
Error 
(PE) 

Trailing 

'leg .b) r 
,•1• 

Bit 2 Bit 2 Bit 10 

3 Data Bit 3 Data Bit 3 

1650; 

"  
0 

Parity 
Enable 
(PEN) 

Out 2 
Framing 

Error 
(FE) 

Delta 
Data 

,, Bit 3 Bit 3 Bit 11 

a Dat4 
Bit Data Bit 4 0 0 

Even 
Parity 
Select 
(EPS) 

Loop 
Break 

Interrupt 
(BI) 

Clear 
to 

Send  
(CTS) 

Bit 4 Bit 4 Bit 12 

5 Data Bit 5 Data Bit 5 0 0 Stick 
Parity 0 

T,.....,,411,:u. Data 

• 
Bit 5 Bit 5 Bit 13 

6 Data Bit 6 Data Bit 6 0 0 Set 
Bre ak 0 

Transmitter 
Empty 
(TEMT) 

Ring 
indicator Bit 6 Bit 6 Bit 14 

7 Data Bit 7 Data Bit 7 0 0 

Divisor 
Latch 

Access 
Blt 

(DLAB) 

0 0 

ntp 

• 

Bit 7 Bit 7 Bit 15 

• Bit 0 Is the least significant bit. his the first bit serially transmitted or received. 
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PRINCIPLES OF OPERATION 

receiver buffer register (RBR) 

The ACE's receiver section consists of a Receiver Shift Register and a Receiver Buffer Register. Timing is 
supplied by the 16 X Receiver Clock (RCLK). Receiver section control is a function of the ACE's Line Control 
Register. 

The ACE's Receiver Shift Register receives serial data from the Serial Input (SIN) pin. The Receiver Shift 
Register then converts the data to a parallel form and loads it into the Receiver Buffer Register. When a 
character is placed in the Receiver Buffer Register and the Received Data Available interrupt is enabled, an 
interrupt is generated. This interrupt is cleared when the data Is read out of the Receiver Buffer Register. 

transmitter holding register (THR) 

The ACE's transmitter section consists of a Transmitter Holding Register and a Transmitter Shift Register. 
Timing is supplied by the Baud Out (BAUDOUT) clock signal. Transmitter section control is a function of the 
ACE's Line Control Register. 

The ACE Transmitter Holding Register receives data off the Internal Data Bus and, when the shift register is 
idle, moves it into the Transmitter Shift Register. The Transmitter Shift Register serializes the data and outputs 
it at the Serial Output (SOUT). If the Transmitter Holding Register is empty and the Transmitter Holding 
Register Empty (THRE) interrupt is enabled, an interrupt is generated. This interrupt is cleared when a 
character is loaded into the register. 

Interrupt enable register (IER) 

The Interrupt Enable Register enables each of the four types of interrupts (refer to Table 4) and the INTRPT 
output signal in response to an interrupt generation. The Interrupt Enable Register can also be used to disable 
the interrupt system by setting bits 0 through 3 to logic 0. The contents of this register are summarized in 
Table 3 and are described below. 

Bit 0. This bit, when set to logic 1, enables the Received Data Available interrupt. 

Bit 1. This bit, when set to logic 1, enables the Transmitter Holding Register Empty interrupt. 

Bit 2. This bit, when set to logic 1, enables the Receiver Line Status interrupt. 

Bit 3. This bit, when set to logic 1, enables the Modem Status interrupt. 

Bits 4 thru 7. Bits 4 through 7 in the Interrupt Enable Register are not used and are always set to logic 0. 

TEXAS 
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PRINCIPLES OF OPERATION 

interrupt identification register (IIR) 

The ACE has an on-chip interrupt generation and prioritization capability that permits a flexible interface with 
most microprocessors. 

The ACE provides four prioritized levels of interrupts: 

Priority 1 — Receiver line status (highest priority) 
Priority 2 — Receiver data ready 
Priority 3 — Transmitter holding register empty 
Priority 4 — Modem status (lowest priority) 

When an interrupt is generated, the Interrupt Identification Register indicates that an interrupt is pending and 
the type of that interrupt in its three least significant bits (bits 0, 1, and 2). The contents of this register are 
summarized in Table 3 and described in Table 4. 

Bit 0. This bit can be used either in a hardwire-prioritized, or polled interrupt system. If this bit is a logic 0, an 
interrupt is pending. When bit 0 is a logic 1, no interrupt is pending. 

Bits 1 and 2. These two bits are used to identify the highest priority interrupt pending, as indicated in Table 4. 

Bits 3 thru 7. Bits 3 through 7 in the Interrupt Identification Register are not used and are always set at logic 0. 

TABLE 4. INTERRUPT CONTROL FUNCTIONS 

INTERRUPT 
IDENTIFICAT ON 

REGISTER 
PRIORITY 

LEVEL 
INTERRUPT TYPE INTERRUPT SOURCE INTERRUPT RESET 

METHOD 

BIT 2 BIT 1 BIT 0 

0 0 1 None None None — 

1 1 0 1 Receiver line status 
Overrun error, parity error, 
framing error or break 
interrupt 

Reading the Line Status 
register 

1 0 0 2 Received data available Receiver data available Reading the Receiver buffer 
 register 

0 1 0 3 
Transmitter Holding register 
empty 

Transmitter Holding register 
empty 

Reading the Interrupt . 

l°  source of rtere4stt)eor r(iwf  Ming 
into the 
Transmitter Holding register 

0 0 0 4 Modem status 
Clear to Send, Data Set 
Ready, Ring Indicator, or Data 
Carrier Detect 

Reading the Modem Status 
register 
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PRINCIPLES OF OPERATION 

line control register (LCR) 

The system programmer controls the format of the asynchronous data communication exchange through the 
Line Control register. In addition, the programmer is able to retrieve, inspect, and modify the contents of the 
Line Control register; this eliminates the need for separate storage of the line characteristics in system 
memory. The contents of this register are summarized in Table 3 and are described below. 

Bits 0 and 1. These two bits specify the number of bits in each transmitted or received serial character. These 
bits are encoded as follows: 

Bit 1 Bit 0 Word Length 

0 0 5 Bits 

0 1 6 Bits 

1 0 7 Bits 

1 1 8 Bits 

Bit 2. This bit specifies either one, one and one-half, or two Stop bits in each transmitted character. If bit 2 is a 
logic 0, one Stop bit is generated in the data. If bit 2 is a logic 1, the number of Stop bits generated is 
dependent on the word length selected with bits 0 and 1. The Receiver checks the first Stop bit only, 
regardless of the number of Stop bits selected. The number of Stop bits generated, in relation to word length 
and bit 2, is shown in the following. 

Bit 2 
Word Length Selected 

by Bits 1 and 2 

Number of Stop 

Bits Generated 

0 Any word length 1 

1 5 bits 1 1/2 
1 6 bits 2 

1 7 bits 2 

1 8 bits 2 

Bit 3. This bit is the Parity Enable bit. When bit 3 is a logic 1, a Parity bit is generated in transmitted data 
between the last data word bit and the first stop bit. In received data, if bit 3 is a logic 1, parity is checked. 
When bit 3 is a logic 0, no parity is generated or checked. 

Bit 4. Bit 4 is the Even Parity Select bit. When parity is enabled by bit 3: a logic 1 in bit 4 produces Even Parity 
(an even number of logic is in the data and parity bits) and a logic 0 in bit 4 produces Odd Parity (an odd 
number of logic 1s). 

Bit 5. This is the Stick parity bit. When bits 3, 4, and 5 are logic 1s, the Parity bit is transmitted and 
checked as a logic 0. When bits 3 and 5 are logic 1s and bit 4 is a logic 0, the Parity bit is transmitted and 
checked as a logic 1. 

Bit 6. This bit is the Break Control bit. Bit 6 is set to a logic 1 to force a break condition, i.e, a condition where 
the Serial Output (SOUT) pin is forced to the spacing (logic 0) state. When bit 6 is set to a logic 0, the break 
condition is disabled. The break condition has no effect on the transmitter logic, it only effects the serial 
output. 

Bit 7. This bit is the Divisor Latch Access bit (DLAB). Bit 7 must be set to a logic 1 to access the Divisor 
Latches of the Baud Generator during a read or write. Bit 7 must be set to a logic 0 during a read or write to 
access the Receiver Buffer, the Transmitter Holding register, or the Interrupt Enable register. 
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modem control register (MCR) 

The Modem Control register is an 8-bit register that controls an interface with a modem, data set, or peripheral 
device that is emulating a modem. The contents of this register are summarized in Table 3 and are described 
below. 

Bit 0. Bit 0 (DTR) controls the Data Terminal Ready (DTR) output. Setting this bit to a logic 1 forces the DTR 
output to its active state (low). When bit 0 is set to a logic 0, DTR goes high. 

Bit 1. Bit 1 (RTS) controls the Request to Send (RTS) output in a manner identical to Bit 0's control over the 
DTR output. 

Bit 2. Bit 2 (OUT 1) controls the Output 1 (OUT 1) signal, a user designated output signal, in a manner 
identical to Bit O's control over the DTR output. 

Bit 3. Bit 3 (OUT 2) controls the Output 2 (OUT 2) signal, a user designated output signal, in a manner 
identical to Bit 0's control over the DTR output. 

Bit 4. Bit 4 provides a local loopback feature for diagnostic testing of the ACE. When this bit is set to a logic 
high, the following occurs: 

1. The transmitter Serial Output (SOUT) is set high. 
2. The receiver Serial Input (SIN) is disconnected. 
3. The output of the Transmitter Shift register is looped back into the Receiver Shift register input. 
4. The four modem control inputs (CTS,  DSR,  DCD, and RI) are disconnected. 
5. The four modem control outputs (DTR, RTS, OUT 1, and OUT 2) are internally connected to the four 

modem control inputs. 
6. The four modem control output pins are forced to their inactive states (high). 

In the diagnostic mode, data that is transmitted is immediately received. This allows the processor to verify the 
transmit- and receive-data paths to the ACE. The receiver and transmitter interrupts are fully operational. The 
modem control interrupts are also operational but the modem control interrupt's sources are now the lower 
four bits of the Modem Control register instead of the four modem control inputs. All interrupts are still 
controlled by the Interrupt Enable register. 

Bit 5 through 7. These bits are set to logic 0. 

line status register (LSR)t 

The Line Status Register provides information to the CPU concerning the status of data transfers. The 
contents of this register are summarized in Table 3 and are described below. 

Bit 0. Bit 0 is the Data Ready (DR) indicator for the receiver. This bit is set to a logic 1 condition whenever a 
complete incoming character has been received and transferred into the Receiver Buffer register and is reset 
to logic 0 by reading the Receiver Buffer Register. 

Bit it Bit 1 is the Overrun Error (OE) indicator. When this bit is set to logic 1, it indicates that before the 
character in the Receiver Buffer register was read, it was overwritten by the next character transferred into the 
register. The OE indicator is reset every time the CPU reads the contents of the Line Status register. 

Bit 2t. Bit 2 is the Parity Error (PE) indicator. When this bit is set to logic 1, it indicates that the parity of the 
received data character does not match the parity selected in the Line Control Register (bit 4). The PE bit is 
reset every time the CPU reads the contents of the Line Status register. 

Bit 3t. Bit 3 is the Framing Error (FE) indicator. When this bit is set to logic 1, it indicates that the received 
character did not have a valid (logic 1) Stop bit. The FE bit is reset every time the CPU reads the contents of 
the Line Status register. 

t The Line Status register is intended for read operations only; writing to this register is not recommended outside of a factory testing 

environment. 
t Bits 1 through 4 are the error conditions that produce a Receiver Line Status interrupt. 
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Bit 4t. Bit 4 is the Break Interrupt (BI) indicator. When this bit is set to logic 1, it indicates that the received data 
input was held in the logic 0 state for longer than a full-word transmission time. A "full-word transmission time" 
is defined as the total time of the Start, Data, Parity, and Stop bits. The BI bit is reset every time the CPU reads 
the contents of the Line Status register. 

Bit 5. Bit 5 is the Transmitter Holding Register Empty (THRE) indicator. This bit is set to a logic 1 condition 
when the Transmitter Holding Register is empty, indicating that the ACE is ready to accept a new character. If 
the THRE interrupt is enabled when the THRE bit is a logic 1, then an interrupt is generated. THRE is set to a 
logic 1 when the contents of the Transmitter Holding Register are transferred to the transmitted Shift Register. 
This bit is reset to logic 0 concurrent with the loading of the Transmitter Holding Register by the CPU. 

Bit 6. Bit 6 is the Transmitter Empty (TEMT) indicator. This bit is set to a logic 1 when the Transmitter Holding 
register and the Transmitter Shift register are both empty. When either the Transmitter Holding register or the 
Transmitter Shift register contains a data character, the TEMT bit is reset to logic 0. 

Bit 7. This bit is always reset to logic 0. 

t Bits 1 through 4 are the error conditions that produce a Receiver Line Status interrupt. 

modem status register (MSR) 

The Modem Status register is an 8-bit register that provides information about the current state of the control 
lines from the modem, data set, or peripheral device to the CPU. Additionally, four bits of this register provides 
change information; when a control input from the modem changes state the appropriate bit is set to logic 1. 
All four bits are reset to logic 0 when the CPU reads the Modem Status register. The contents of this register 
are summarized in Table 3 and are described below. 

Bit 0. Bit 0 is the Delta Clear to Send (DCTS) indicator. This bit indicates that the CTS input has changed state 
since the last time it was read by the CPU. When this bit is a logic 1 and the Modem Status Interrrupt is 
enabled, a Modem Status Interrupt is generated. 

Bit 1. Bit 1 is the Delta Data Set Ready (DDSR) indicator. This bit indicates that the DSR input has changed 
state since the last time it was read by the CPU. When this bit is a logic 1 and the Modem Status Interrrupt is 
enabled, a Modem Status Interrupt is generated. 

Bit 2. Bit 2 is the Trailing Edge of Ring Indicator (TERI) detector. This bit indicates that the RI input to the chip 
has changed from a low to a high state. When this bit is a logic 1 and the Modem Status Interrrupt is enabled, a 
Modem Status Interrupt is generated. 

Bit 3. Bit 3 is the Delta Data Carrier Detect (DDCD) indicator. This bit indicates that the DCD input to the chip 
has changed state since the last time it was read by the CPU. When this bit is a logic 1 and the Modem Status 
Interrrupt is enabled, a Modem Status Interrupt is generated. 

Bit 4. Bit 4 is the complement of the Clear to Send (CTS) input. If Bit 4 (loop) of the Modem Control register is 
set to a logic 1, this bit is equivalent to the Modem Control register bit 1 (RTS). 

Bit 5. Bit 5 is the complement of the Data Set Ready (DSR) input. If Bit 4 (loop) of the Modem Control register 
is set to a logic 1, this bit is equivalent to the Modem Control register bit 0 (DTR). 

Bit 6. Bit 6 is the complement of the Ring Indicator (RI) input. If Bit 4 (loop) of the Modem Control register is set 
to a logic 1, this bit is equivalent to the Modem Control registers bit 2 (OUT 1). 

Bit 7. Bit 7 is the complement of the Data Carrier Detect (DCD) input. If Bit 4 (loop) of the Modem Control 
register is set to a logic 1, this bit is equivalent to the Modem Control registers bit 3 (OUT 2). 
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TL16C450 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

scratch register (SCR) 

The Scratch register is an 8-bit register that is intended for the programmer's use as a "scratchpad," in the 
sense that it will temporarily hold the programmer's data without affecting any other ACE operation. 

programmable baud generator 

The ACE contains a programmable Baud Generator that takes a clock input in the range between DC and 9 
MHz and divides it by a divisor in the range between 1 and 2 16 -1. The output frequency of the Baud 
Generator is sixteen times (16 X) the baud rate. The formula for the divisor is: 

divisor # = XTAL1 frequency input (desired baud rate X 16) 

Two 8-bit registers, called Divisor Latches, are used to store the divisor in a 16-bit binary format. These Divisor 
Latches must be loaded during initialization of the ACE in order to ensure desired operation of the Baud 
Generator. When either of the Divisor Latches is loaded, a 16-bit baud counter is also loaded to prevent long 
counts on initial load. 

Tables 5 and 6, which follow, illustrate the use of the Baud Generator with crystal frequencies of 1.8432 MHz 
and 3.072 MHz, respectively. For baud rates of 38.4 kilobits per second and below, the error obtained is very 
small. The accuracy of the selected baud rate is dependent on the selected crystal frequency. 

Refer to Figure 10 for examples of typical clock circuits. 
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TL16C450 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

PRINCIPLES OF OPERATION 

TABLE 5. BAUD RATES USING A 1.8432-MHz CRYSTAL 

DESIRED 
BAUD RATE 

DIVISOR USED 
TO GENERATE 

16 X CLOCK 

PERCENT ERROR 
DIFFERENCE BETWEEN 
DESIRED AND ACTUAL 

50 2304 

75 1536 

110 1047 0.026 

134.5 857 0.058 

150 768 

300 384 

600 192 

1200 96 

1800 64 

2000 58 0.69 

2400 - 	48 

3600 32 

4800 24 

7200 16 

9600 12 

19200 6 

38400 3 

56000 2 2.86 

TABLE 6. BAUD RATES USING A 3.072-MHz CRYSTAL 

DESIRED 
BAUD RATE 

DIVISOR USED 
TO GENERATE 

16 X CLOCK 

PERCENT ERROR 
DIFFERENCE BETWEEN 
DESIRED AND ACTUAL 

50 3840 

75 2560 

110 1745 0.026 

134.5 1428 0.034 

150 1280 

300 640 

600 320 

1200 160 

1800 107 0.312 

2nan 96 

80 

53 0.628 

4800 40 

7200 27 1.23 

9600 20 

19200 10 

38400 5 
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TYPICAL CRYSTAL OSCILLATOR NETWORK 

CRYSTAL Rp RX2 C1 C2 

3.1 MHz 1 MO 1.5 ki2 10-30 pF 40-60 pF 

1.8 MHz 1 MO 1.5 kfl 10-30 pF 40-60 pF 

FIGURE 10. TYPICAL CLOCK CIRCUITS 
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• Integrates Most Communications Card 
	

TL16C451 	FN PACKAGE 

Functions From the IBM PC/AT or 
	

(TOP VIEW) 

Compatibles with Single-/ or Dual-Channel 
Serial Ports 

0 0 0 0 0 U> 

• TL16C451 Consists of One TL16C450 Plus 
Centronix Printer Interface NC 

9 8 
10 

7 6 5 4 3 2 

NC 11 
• TL16C452 Consists of Two TL16C450s Plus NC 12 

Centronix Printer Interface GND 13 
DBO 14 

• Fully Programmable Serial Interface DB1 1 15 

Characteristics: DB2 16 

— 	5-, 6-, 7-, or 8-Bit Characters 
DB3 
DB4 

17 
1 18 

— 	Even-, Odd-, or No-Parity Bit DB5 19 
Generation and Detection DB6 20 

— 	1-, 1 1/2-, or 2 Stop-Bit Generation DB7 21 

— 	Programmable Baud Rate 
GND 22 

(DC to 256 Kilobits per Second) 
23 

)24 
bTRO 25 

• Fully Double Buffered for Reliable SOUTO 26 
Asynchronous Operation 27 28 29 30 31 32 33 34 

0 0 0 0 ❑ y U 
ZZZz2,Uz 

description 

The TL16C451 and TL16C452 provide single-
and dual-channel (respectively) serial interfaces 
along with a single Centronix parallel-port 
interface. The serial interfaces provide a serial-to-
parallel conversion for data received from a 
peripheral device or modem and a parallel-to-
serial conversion for data transmitted by a 
computer CPU. The parallel interface provides a 
bidirectional parallel data port that fully conforms 
to the requirements for a Centronix-type printer. 
A computer CPU can read the status of the 
asynchronous-communications-element (ACE) 
interfaces at any point in the operation. The 
status • ' les the state of the modem signals 
(CTS, • RLSD, and RI) and any changes to 
these signals that have occurred since the last 
time they were read, the state of the transmitter 
and receiver including errors detected on 
received data, and printer status. The TL16C451 
and TL16C452 provide control for modem 
signals (RTS and DTR), interrupt enables, baud-
rate programming, and parallel-port control 
signals. 

: 	 •ocuments contain information 
•1.1. is of I 	on date. Products conform to 

s.•..!•.xtions otu 	terms of Texas Instruments 
x•: I. warranty. Production processing does not 

include testing of all parameters. 
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TL16C451, TL16C452 
ASYNCHRONOUS COMMUNICATIONS ELEMENTS 

PIN 

NANO' 	 NO. 
I/O DESCRIPTION 

AO 	 35 
Al 	 34 
A2 	 33 

I 
Register Select. Three inputs used during read and write operations to select the register to read from 
or write to. Refer to Table 1 for register addresses, also refer to the chip select signals (0, CS1, CS2). 

-A-C-R 	 68 I  
Line Printer Acknowledge. This input goes low to indicate a successful data transfer has taken place. It 
generates a printer-port interrupt during its positive transition. 

AFD 	 56 
I/O 

Line Printer Autofeed. 	This open-drain line provides the line printer with a low signal when continuous- 
form paper is to be autofed to the printer. An internal pullup is provided. 

BDO 	 44 
0 

Bus Buffer Output. 	This output Is active (high) when the CPU Is reading data. When active, this output 
can be used to disable an external transceiver. 

BUSY 	 66 
I  

Line Printer Busy. This is an input line from the line printer that goes high when the line printer is not 
ready to accept data. 

CLK 	 4 I/O External Clock. Connects the ACE to the main timing reference. 

CS0 	 32 
DT 1 [YCC/ 	 3 
C2 	 38 

I  
Chip Selects. Each chip select enables read and write operations to Its respective channel. DTO and 
CS1 select serial channels 0 and 1, respectively, and CS2 selects the parallel port. 

CTS0 	 28 
M1 [GND] 	13 

I Clear To Send. CM is an active-low modem status signal whose state can be checked by reading bit 4 
(CTS) of the Modem Status Register. Bit 0 (DCTS) of the Modem Status Register Indicates that this 
signal has changed state since the last read from the Modem Status Register. If the Modem Status 
Interrupt Is enabled when Urg changes state, an interrupt Is generated. 

080 	 14 

DB1 	 15 

DB2 	 16 

DB3 	 17 

DB4 	 18 

DB5 	 19 

DB6 	 20 

067 	 21 

1/O 
Data Bus. Eight 3-state data lines provide a bidirectional path for data, control, and status Information 
between the TL160451/1-L16C452 and the CPU. DBO is the least significant bit (LSB). 

) 	 31 
1 [GND] 	5 

I Data Set Ready. DSR is an active-low modem status signal whose state can be checked by reading bit 
5 (DSR) of the Modem Status Register. Bit 1 (DDSR) of the Modem Status Register indicates that this 
signal has changed state since the last read from the Modem Status Register. If the modem status 
interrupt is enabled when the DSR changes state, an interrupt Is generated. 

MO 	 25 
M1 [NC] 	 11 

0 Data Terminal Ready. When active (low), 15711 informs a modem or data set that the ACE is ready to 
establish communication. DTR is placed in the active state by setting the DTR bit of the Modem Control 
Register to a high level. DTR is placed in the inactive state either as a result of a reset or during loop 
mode operation or resetting bit 0 (DTR) of the Modem Control Register. 

ERROR 	 63 
I  

Line Printer Error. This is an Input line from the line printer. The line printer reports an error by holding 
this line low during the error conditon. 

INIT 	 57 
I/0 

Line Printer Initialize. This open-drain line provides the line printer with a signal that allows the line 
printer Initialization routine to be started. An Internal pullup Is provided. 

INTO 	 45 
INT1 [NC] 	 60 

0 Interrupt. INTn Is an active-high 3-state output that is enabled by bit 3 of the MCR. When active , INTn 
Informs the CPU that the ACE has an Interrupt to be serviced. Four conditions that cause an interrupt to 
be issued are; a receiver error, received data is available, the transmitter holding register is empty, and 
an enabled modem status interrupt. The INTn output is reset (low) either when the Interrupt Is serviced 
or as a result of a reset. 

INT2 	 59 
0  

Priranr Port Interrupt. This signal Is an active-high 3-state output generated by the positive transition of 
•-. - 	It is enabled by bit 4 of the Write Control Register. 

IOR 	 37 
I  

Data Read Strobe. When IOR input is active (low) while the ACE Is selected, the CPU Is allowed to read 
status information or data from a selected ACE register. 

IOW 	 36 
I  

Data Write Strobe. When IOW input is active (low) while the ACE is selected, the CPU is allowed to write 
control words or data into a selected ACE register. 

T Names shown in brackets are for the TL16C451. 
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TL16C451, TL16C452 
ASYNCHRONOUS COMMUNICATIONS ELEMENTS 

PIN 

NAMEt 	 NO. 
I/O DESCRIPTION 

LPTOE 	 1 I Parallel Data Output Enable. When low, this signal enables the Write Data Register to the PDO-PD7 
lines. A high puts the PDO-PD7 lines in the high-Impedance state allowing them to be used as Inputs. 
LPTOE is usually tied low for line printer operation. 

PDO-PD7 	 53-46 
I/O  

Parallel Data Bits (0-7). These eight lines provide a byte-wide Input or output port to the system. The 
eight lines are held in a high-impedance state when LPTOE is high. 

PE 	 67 
I  

Line Printer Paper Empty. This is an input line from the line printer that goes high when the printer runs 
out of paper. 

FIESET 	 39 I Reset. When active (low),1RESET clears most ACE registers and sets the state of various output signals. 
Refer to Table 2, ACE Reset Functions. 

fRio 	 30 
R1 [GND] 	 6 

I Ring Indicator. RI is an active-low modem status signal whose state can be checked by reading bit 6 
(RI) of the Modem Status Register. Bit 2 (TERI) of the Modem Status Register indicates that thelli input 
has transitioned from a low to a high state since the last read from the Modem Status Register. If the 
Modem Status Interrupt is enabled when this transition occurs, an Interrupt Is generated. 

ENO 	 29 I Receive Line Signal Detect.1778:50 Is an active-low modem status signal whose state can be checked 
by reading bit 7 of the Modem Status Register. Bit 3 (DRLSD) of the Modem Status Register indicates 
that this signal has changed state since the last read from the Modem Status Register. If the Modem 

RLSD1 (GNO] 	8 

Status Interrupt is enabled when R070 changes state, an interrupt is generated. This bit is low when a 
data carrier Is detected. 

i0 	 24 
• 	i1 [NC] 	 12 

0 Request To 5 	When active (low), this signal informs the modem or data set that the ACE is ready to 
transmit data • s set to its active state by setting the RTS Modem Control Register bit and is set to Its 
inactive (high) state either as a result of a reset or during loop mode operations or by resetting bit 1 
(RTS) of the modem control register. 

SING 	 41 
SIN1 [GND] 	62 

I Serial Input. Serial data Input from a connected communications device. 

SLCT 	 65 
I Line Printer Selected. This is an Input line from the line printer that goes high when the line printer has 

been selected. 

SUN 	 58 I/O Line Printer Select. This open-drain line selects the printer when It is active (low). An Internal pullup Is 
provided. 

SOUTO 	 26 
SOUT1 [NC] 	10 

0 Serial Output. Composite serial data output to a connected communication device. SCUT is set to the 
Marking (logic 1) state as a result of reset. 

STB 	 55 I/O Line Printer Strobe. This open-drain line provides communication synchronization between the 
TL16C451/TL1 60452 and the line printer. When it is active (low), it provides the line printer with a signal 
to latch the data currently on the parallel port. An Internal pullup is provided. 

23,40, VCC 	 64 5-V Supply Voltage 

2,7,9, 
22,27, 

GND 
42,43, 
54,61 

Supply Common 

t Names shown in brackets are for the TL160451. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage range, Voo (see Note 1) 	  —0.5 V to 7 V 
Input voltage range at any input, VI 	  —0.5 V to 7 V 
Output voltage range, VO  	—0.5 V to 7 V 
Continuous total power dissipation 	  1100 mW 
Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Case temperature for 10 seconds 	  260°C 

NOTE 1: All voltage values are with respect to GND. 
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TL16C451, TL16C452 
ASYNCHRONOUS COMMUNICATIONS ELEMENTS 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply .. •..-+•• 	. 	: 4.75 5 5.25 V 

HIgh-le . • 	-:. 	. • 	1 . , "". VIH 2 VCC V 
I nw-level Input voltage, VIL -0.5 0.8 V 

• 	• • tg free-air temperature, TA 0 70 °C 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 	TYPt MAX UNIT 

VOH High-level output voltage 

10H = -0.4 mA on DBO-DB7 

2.4 V 1 0H = -2 mA to 4 mA on PDO-PD7 

loH = -0.2 mA on NT, AFD, gril, and KIT■1 
loH = -0.2 mA on all other outputs 

VOL Low-level output voltage 

10L = 4 mA on DBO-DB7 

0.4 V 

lot.  = 12 mA on PDO-PD7 

loL = 10 mA on INIT, AFD, STB, and SI—JH 
(see Note 2) 

lot_ = 2 mA on all other outputs 

Ilkg Input leakage current 

VCC = 5.25 V, 	VSS = 0, 

V1 = 0 to 5.25 V, 

All other pins floating 

±10 pA 

10Z High-impedance output current 

VCC = 5.25 V, 	Vss = 0, 

Vo = 0 to 5.25 V, 

Chip selected and write mode, 

or chip deselected 

±20 (IA 

ICC Supply current 

VCC = 5.25 V, 	TA = 25°C, 

SIN, DSR, A-I:0, CTS, and RI at 2 V, 

All other inputs at 0.8 V, 

XTAL1 at 4 MHz, 	No load on outputs. 

Baud rate = 50 kilobits per second 

10 mA 

Cx-rAD Clock input capacitance 
VCC = 0, 	 Vss = 0, 
f - 1 MHz, 	 TA = 25°C, 
All other pins grounded 

15 20 pF 

CXTAL2 Clock output capacitance 20 30 pF 

Ci Input o.n.nitqnce 6 10 pF 

Co  Output 	• nce 10 20 pF 

t All typical values are al Vcc  = 5 V, TA = 25°C. 
NOTE 2: IN1T, AFD, MS, and SLIN are open-collector output pins that each have an Internal pullup to VCC. This will generate a maximum of 
2 mA of internal 10L per pin. In addition to this internal current, each pin will sink at least 10 mA while maintaining the VOL specification of 
0.4 V Max. 

TExas 
1Ns7 RI IMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 2-907 



TL16C451, TL16C452 
ASYNCHRONOUS COMMUNICATIONS ELEMENTS 

system timing requirements over recommended ranges of supply voltage and operating free-air 
temperature 

PARAMETER FIGURE MIN 	MAX UNIT 

tcR 	Cycle time, read (tw7 + td6 + tds) 175 ns 

tcw 	Cycle time- write ft..... 4- 1d5 + td6) 175 ns 
tw i 	Pulse du 	• 	, cl, 	In 1 50 ns 
tw2 	Pulse du.—:„..,„ cic,..„, ,...w 1 50 ns 
tws 	Pulse d,,,,tinn,  write strobe 2 80 ns 
tws 	Pulse d 	1, read strobe 3 80 ns 

twRST 	Pulse duiedi.n, reset 1000 ns 

tsu1 	Setup time, address 2,3 15 ns 

tsu2 	Setup time, chip select 2,3 15 ns 

tsu3 	Setup time, data 2 15 ns 

1 51 	Hold time, address 2,3 20 ns 

th2 	Hold time, chip select 2,3 20 ns 

th3 	Hold time, data 2 15 ns 
td3 	Delay time, write cycle 2 80 ns 

tc14 	Delay time, read cycle 3 80 ns 

system switching characteristics over recommended ranges of supply voltage and operating free-
air temperature 

PARAMETER FIGURE TEST CONDITIONS MIN 	MAX UNIT 

1d5 	Delay time, read to data 3 CL = 100 pF 60 ns 

td6 	Delay time, read to floating data 3 CL = 100 pF 0 	60 ns 

tdis(R) 	Read to driver disable 3 CL = 100 pF 60 ns 

receiver switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 

PARAMETER FIGURE TEST CONDITIONS MIN 	MAX UNIT 

td7 	Delay time, RCLK to sample 4 100 ns 

tde 	Delay time, stop to set interrupt 4 1 	1 RCLK 
cycles 

tds 	Delay time, read RBR/LSR to reset interrupt 4 CL = 100 pF 140 ns 

transmitter switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 

PARAMETER FIGURE TEST CONDITIONS MIN 	MAX UNIT 

td10 	Delay time, initial write THR to transmit start 5 8 	24 baudout 
cycles 

tdii 	Delay time, stop to interrupt 5 8 	8 baudout  
cycles 

td12 	Delay time, write THR to reset Interrupt 5 CL = 100 pF 140 ns 

tdi 3 	Delay time, initial write to interrupt (THRE) 5 16 	32 baudout  
cycles 

1 d14 	Delay time, read IIR to reset interrupt (T 5 CL = 100 pF 140 ns 
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TL16C451, TL16C452 
ASYNCHRONOUS COMMUNICATIONS ELEMENTS 

modem control switching characteristics over recommended ranges of supply voltage and 
operating free-air temperature 

PARAMETER FIGURE TEST CONDITIONS MIN 	MAX UNIT 
td15 	Delay time, write MCR to output 6 CL = 100 pF 100 ns 

td16 	Delay time, modem input to set Interrupt 6 CL = 100 pF 170 ns 
td17 	Delay time, read MSR to reset interrupt 6 CL = 100 pF 140 ns 

parallel port switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 

PARAMETER FIGURE TEST CONDITIONS MIN 	MAX UNIT 

td18 Delay time, write parallel port control to output 7 CL = 100 pF 60 ns 
tdi 9 Delay time, write parallel port data to output 7 CL = 100 pF 60 ns 

td20 Delay time output enable to data 7 • CL = 100 pF 60 ns 

td21 Delay time, -A-UR to INT2 7 CL = 100 pF 100 ns 

kil 
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TL16C451, TL16C452 
ASYNCHRONOUS COMMUNICATIONS ELEMENTS 

PARAMETER MEASUREMENT INFORMATION 

!..11- 111.!--  twi 

1 
2 

CLK 	 0.8V 
I IS MHz MAX) 	 i 

;41-11 1— tw2 

CLK 

BAUDOUT 
11 /1) 

See Note A) 

BAUDOUT 
11/21) 

 

BAUDOUT 
11/3) 

BAUDOUT 
11/N) 

IN > 3) 

     

      

      

      

 

4-- 2 CLOCK 
—44 

CYCLES 
14

IN-2) CLOCK 
CYCLES 

  

        

NOTE A: BAUDOUT is an internally generated signal used in the receiver and transmitter circuits to synchronize data. 

FIGURE 1. BAUD GENERATOR TIMING 
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AO-A2 

TL16C451, TL16C452 
ASYNCHRONOUS COMMUNICATIONS ELEMENTS 

PARAMETER MEASUREMENT INFORMATION 

CSO, CS1, CS2 	 X 	 VALID 

th2 –4-0  : 
1 I I 1 
i  

I 

	

i 	 I :4— tw5 
4– th1 –10 

4– tsu2 –11. 

4-- tsu 1 —AO".  
4—  td3  

I 	I  IOW 

i 

1* Isu3 -►4r-  th3 +I 

DO-D7 --.----( VALID DATA  

FIGURE 2. WRITE CYCLE TIMING 
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PRINCIPLES OF OPERATION 

TABLE 1. REGISTER SELECTION 

DLABt A2 Al AO REGISTER 

0 L L L Receiver buffer (read), transmitter holding register (write) 

0 L L H Interrupt enable 
X L H L Interrupt identification (read only) 

X L H H Line control 
X H L L Mod.",  control 
X H L H Line 	• -• 	s 
X H H L Moc..........atus 

X H H H Scratch 
1 L L L Divisor latch (LSB) 

1 L L H Divisor Latch (MSB) 

T The Divisor Latch Access Bit (DLAB) is the most significant bit of the Line Control Register. The DLAB 
signal is controlled by writing to this bit location (see Table 3). 

TABLE 2. ACE RESET FUNCTIONS 

REGISTER/SIGNAL ( 	..::' 
i 

 li
i 
	L RESET STATE 

Interrupt Enable Register Reset All bits low (0-3 forced and 4-7 permanent) 

Interrupt Identification Register BR 0 is high, bits 1 and 2 are low, and bits 3-7 are 
permanently low 

Reset 

Line Control Register Reset All bits low 

Modem Control Register Reset All bits low 

Line Status Register Reset Bits 5 and 6 are high, all other bits are low 

Modem Status Register Reset Bits 0-3 are low, bits 4-7 are input signals 

SOUT Placed High 

INTRPT (Receiver Error Flag) Read i_,.,;•v;Ieset Low 

INTRPT (Received Data Available) Read RBR/Reset Low 

INTRPT (Transmitter Holding Register Empty) Read 	••• ' .. • • ■ Rea Low 

INTRPT (Modem Status Changes) Read MSR/Reset Low 

OUT 2 (interrupt enable) Reset High 

WM Reset 

TEXAS 

 

High 

DTR Reset High 

5-11 -I' I Reset High 

Scratch Register Reset No effect 

Divisor Latch (LS8 and MSB) Registers Reset No effect 

Receiver Buffer Registers Reset No effect 

Transmitter Holding Registers Reset No effect 

r 
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PRINCIPLES OF OPERATION 

accessible registers 
The system programmer, via the CPU, has access to and control over any of the ACE registers that are 
summarized in Table 3. These registers are used to control ACE operations, receive data, and transmit data. 
Descriptions of these registers follow Table 3. 

TABLE 3. SUMMARY OF ACCESSIBLE REGISTERS 

Bit 
No 

REGISTER ADDRESS 

0 DLAB= 0 0 DLAB= 0 1 DLAB= 0 2 3 4 5 6 7 0 DLAB =1 1 DLAB =1 

Receiver 
Buffer 
• n• 

Only) 

Tra nsmitter 
' • 	 ng 
•••• • • ter 

• to 
Only) 

Interrupt 
Enable 

Register 

Interrupt 
Went. 

Register 
(Read 
Only) 

Line 
Control 
Register 

Modem 
Control 
Register 

Line 
Status 

Register 

MelliCIM 

I • 	• 	.•er 

Scratch 

Register  

Divisor 
Latch 
(LSB) 

Latch 
(MSB) 

RBR THR IER IIR LCR MCR LSR MSR SCR DLL DLM 

0 Data Bit 0* Data Bit 0 

Enabla 
Received 

Dta 
Available 
Interrupt 
(ERBFI) 

"Cr' if 
Interrupt t 

Word 
I Annth 

(WLSO) 

flats 

. 

• Delta 
Clear 

to Send 
(DCTS) 

Bit 0 Bit 0 Bit 8 

1 Data Bit 1 Data Bit 1 

Enable 
T,nn.rroiter 

g 
r 

. 

Interrupt 
ID 

Bit (0) 

Word 
Length 
Select 
Bit 1 

(WLS1) 

S 
tc 

1 

Overrun 
Error 
(OE) 

Delta 
Data 

Bit I Bit 1 Bit 9 

2 Data Bit 2 Data Bit 2 
Receiver 

Line Status 
Interrupt 

(ELSI) 

Interrupt 
ID 

Bit (1) 

Number of 
Stop Bits 

(STB) 
Out 1 

(TERI) 
 

Parity 
Error 
(PE) 

Trailing 
Edge Ring 
Indicator 

( 

Bit 2 Bit 2 Blt 10 

3 Data Bit 3 Data Bit 3 

Enable 
MODEM 
Status 

Interrupt 
(EDSSI) 

0 
Parity 

Enable 
(PEN) 

Out 2 
(Interrupt 

Enable) 

Framing 
Error 
(FE) 

Delta 
Receive 

Line 
Signal 
Detect 

(DRLSD) 

Bit 3 Bit 3 Bit 11 

4 Data Bit 4 Data Bit 4 0 0 

Fvpn 

Loop 
B  a 

Interrupt 
 r ek 

(BI) 

Clear 
to 

Send 
(CTS) 

Bit 4 Bit 4 Bit 12 

5 Data Bit 5 Data Bit 5 0 0 
Stick 
Parity 0 

Transmitter 
Holding 
Register 
(THRE) 

Data 
Set 

Ready 
(DSR) 

Bit 5 Bit 5 Bit 13 

6 Data Bit 6 Data Bit 6 0 0 Set 
Break 0 

Transmitter 
Empty 
(TEMT) 

Ring 
Indicator 

(RI) 
Bit 6 Bit 6 Bit 14 

7 Data Bit 7 Data Bit 7 0 0 

Divisor 
Latch 

Access 
Bit 

(DLAB) 

0 0 

Receive 
i Inn 

Bit 7 Bit 7 Bit 15 

Bit 0 Is the least significant bit. It Is the first bit serially transmitted or received. 
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PRINCIPLES OF OPERATION 

receiver buffer register (RBR) 

The ACE's receiver section consists of a Receiver Shift Register and a Receiver Buffer Register. Timing is 
supplied by the 16 X Receiver Clock (RCLK). Receiver section control is a function of the ACE's Line Control 
Register. 

The ACE's Receiver Shift Register receives serial data from the Serial Input (SIN) pin. The Receiver Shift 
Register then converts the data to a parallel form and loads it into the Receiver Buffer Register. When a 
character is placed in the Receiver Buffer Register and the Received Data Available interrupt is enabled, an 
interrupt is generated. This interrupt is cleared when the data is read out of the Receiver Buffer Register. 

transmitter holding register (THR) 

The ACE's transmitter section consists of a Transmitter Holding Register and a Transmitter Shift Register. 
Timing is supplied by the Baud Out (BAUDOUT) clock signal. Transmitter section control is a function of the 
ACE's Line Control Register. 

The ACE Transmitter Holding Register receives data off the Internal Data Bus and, when the shift register is 
idle, moves it into the Transmitter Shift Register. The Transmitter Shift Register serializes the data and outputs 
it at the Serial Output (SOUT). If the Transmitter Holding Register is empty and the Transmitter Holding 
Register Empty (THRE) interrupt is enabled, an interrupt is generated. This interrupt is cleared when a 
character is loaded into the register. 

interrupt enable register (IER) 

The Interrupt Enable Register enables each of the four types of interrupts (refer to Table 4) and the INTRPT 
output signal in response to an interrupt generation. The Interrupt Enable Register can also be used to disable 
the interrupt system by setting bits 0 through 3 to logic 0. The contents of this register are summarized in 
Table 3 and are described below. 

Bit 0. This bit, when set to logic 1, enables the Received Data Available interrupt. 

Bit 1. This bit, when set to logic 1, enables the Transmitter Holding Register Empty interrupt. 

Bit 2. This bit, when set to logic 1, enables the Receiver Line Status interrupt. 

Bit 3. This bit, when set to logic 1, enables the Modem Status interrupt. 

Bits 4 thru 7. Bits 4 through 7 in the Interrupt Enable Register are not used and are always set to logic 0. 
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PRINCIPLES OF OPERATION 

interrupt identification register (IIR) 

The ACE has an on-chip interrupt generation and prioritization capability that permits a flexible interface with 
most microprocessors. 

The ACE provides four prioritized levels of interrupts: 

Priority 1 — Receiver line status (highest priority) 
Priority 2 — Receiver data ready 
Priority 3 — Transmitter holding register empty 
Priority 4 — Modem status (lowest priority) 

When an interrupt is generated, the Interrupt Identification Register indicates that an interrupt is pending and 
the type of that interrupt in its three least significant bits (bits 0, 1, and 2). The contents of this register are 
summarized in Table 3 and described in Table 4. 

Bit 0. This bit can be used either in a hardwire-prioritized, or polled interrupt system. If this bit is a logic 0, an 
interrupt is pending. When bit 0 is a logic 1, no interrupt is pending. 

Bits 1 and 2. These two bits are used to identify the highest priority interrupt pending, as indicated in Table 4. 

Bits 3 thru 7. Bits 3 through 7 in the Interrupt Identification Register are not used and are always set at logic 0. 

TABLE 4. INTERRUPT CONTROL FUNCTIONS 

INTERRUPT 
IDENTIFICAT ON 

REGISTER 
PRIORITY 

LEVEL 
INTERRUPT TYPE INTERRUPT SOURCE INTERRUPT RESET 

METHOD 
BIT 2 BIT 1 BIT 0 

0 0 1 None None None — 

1 1 0 1 Receiver line status 
Overrun error, parity error, 
framing error or break 
interrupt 

Reading the Line Status 
r 

1 0 0 2 Received data available Receiver data available Reading the Receiver buffer 
Buffer register 

0 1 0 3 Transmiter Holding register 
empty 

Transmitter Holding register 
empty 

  o  R ee,  he Interrupt  fe  g i
register (If I°e 

 

sou... 	. interrupt) or writing 
into thaTransmitter Holding 
register 

0 o 0 4 Modem status 
ci.ar to Sanr1  rata Set 

ly, 	ator, or 
Heceive 	y, al Detect 

Reading the Modem Status 
register  

TEXAS A91 
 INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2-919 



TL16C451, TL16C452 
ASYNCHRONOUS COMMUNICATIONS ELEMENTS 
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line control register (LCR) 

The system programmer controls the format of the asynchronous data communication exchange through the 
Line Control register. In addition, the programmer is able to retrieve, inspect, and modify the contents of the 
Line Control register; this eliminates the need for separate storage of the line characteristics in system 
memory. The contents of this register are summarized in Table 3 and are described below. 

Bits 0 and 1. These two bits specify the number of bits in each transmitted or received serial character. These 
bits are encoded as follows: 

Bit 1 BIt 0 Word Length 

0 0 5 Bits 

o 1 6 Bits 

1 0 7 Bits 

1 1 8 Bits 

Bit 2. This bit specifies either one, one and one-half, or two Stop bits in each transmitted character. If bit 2 is a 
logic 0, one Stop bit is generated in the data. If bit 2 is a logic 1, the number of Stop bits generated is 
dependent on the word length selected with bits 0 and 1. The number of Stop bits generated, in relation to 
word length and bit 2, is as follows: 

Bit 2 
Word Length Selected 

by Bits 1 and 2 

Number of Stop 

Bits Generated 

0 Any word length 1 

1 5 OR 1 1/2 

1 ( 	: 	' 2 

1 7 	:,,.Z., 2 

1 8 bits 2 

Bit 3. This bit is the Parity Enable bit. When bit 3 is a logic 1, a Parity bit is generated in transmitted data 
between the last data word bit and the first stop bit. In received data, if bit 3 is a logic 1, parity is checked. 
When bit 3 is a logic 0, no parity is generated or checked. 

Bit 4. Bit 4 is the Even Parity Select bit. When parity is enabled by bit 3: a logic 1 in bit 4 produces Even Parity 
(an even number of logic is in the data and parity bits) and a logic 0 in bit 4 produces Odd Parity (an odd 
number of logic 1s). 

Bit 5. This is the Stick parity bit. When bits 3, 4, and 5 are logic 1s, the Parity bit is transmitted and checked as 
a logic 0. When bits 3 and 5 are logic 1s and bit 4 is a logic 0, the Parity bit is transmitted and checked as a 
logic 1. 

Bit 6. This bit is the Break Control bit. Bit 6 is set to a logic 1 to force a break condition, i.e, a condition where 
the Serial Output (SOUT) pin is forced to the spacing (logic 0) state. When bit 6 is set to a logic 0, the break 
condition is disabled. The break condition has no effect on the transmitter logic, it only effects the serial 
output. 

Bit 7. This bit is the Divisor Latch Access bit (DLAB). Bit 7 must be set to a logic 1 to access the Divisor 
Latches of the Baud Generator during a read or write. Bit 7 must be set to a logic 0 during a read or write to 
access the Receiver Buffer, the Transmitter Holding register, or the Interrupt Enable register. 
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modem control register (MCR) 

The Modem Control register is an 8-bit register that controls an interface with a modem, data set, or peripheral 
device that is emulating a modem. The contents of this register are summarized in Table 3 and are described 
below. 

Bit 0. Bit 0 (DTR) controls the Data Terminal Ready (DTR) of 	Setting this bit to a logic 1 forces the DTR 
output to its active state (low). When bit 0 is set to a logic 0, I noes high. 

Bit 1. Bit 1 (RTS) controls the Request to Send (RTS) output in a manner identical to Bit 0's control over the 
DTR output. 

Bit 2. Bit 2 (OUT 1) is a reserved location used only in the loopback mode. 

Bit 3. Bit 3 (OUT 2) controls the output enable for the interrupt signal. When set to a logic 1, the interrupt is 
enabled. When bit 3 is set to a logic 0, the interrupt is disabled. 

Bit 4. Bit 4 provides a local loopback feature for diagnostic testing of the ACE. When this bit is set to a logic 
high, the following occurs: 

1. The transmitter Serial Output (SOUT) is set high. 
2. The receiver Serial Input (SIN) is disconnected. 
3. The output of the Transmitter . • -e . • • is 	: ed back into the Receiver Shift register input. 
4. The four modem status inputs 	3, ! 	• RI 	and RI) are disconnected. 
5. The modem control register bits (DTR, RTS, OUT1 , and OUT2) are connected to the modem status 

register bits (DSR, CTS, RI, and RLSD), respectively. 
6. The four modem control output pins are forced to their inactive states (high). 

In the diagnostic mode, data that is transmitted is immediately received. This allows the processor to verify the 
transmit- and receive-data paths to the ACE. The receiver and transmitter interrupts are fully operational. The 
modem control interrupts are also operational but the modem control interrupt's sources are now the lower 
four bits of the Modem Control register instead of the four modem control inputs. All interrupts are still 
controlled by the Interrupt Enable register. 

Bit 5 through 7. These bits are set to logic 0. 

line status register (LSR)t 

The Line Status Register provides information to the CPU concerning the status of data transfers. The 
contents of this register are summarized in Table 3 and are described below. 

Bit 0. Bit 0 is the Data Ready (DR) indicator for the receiver. This bit is set to a logic 1 condition whenever a 
complete incoming character has been received and transferred into the Receiver Buffer register and is reset 
to logic 0 by reading the Receiver Buffer Register. 

Bit it. Bit 1 is the Overrun Error (OE) indicator. When this bit is set to logic 1, it indicates that before the 
character in the Receiver Buffer register was read, it was overwritten by the next character transferred into the 
register. The OE indicator is reset every time the CPU reads the contents of the Line Status register. 

Bit 	Bit 2 is the Parity Error (PE) indicator. When this bit is set to logic 1, it indicates that the parity of the 
received data character does not match the parity selected in the Line Control Register (bit 4). The PE bit is 
reset every time the CPU reads the contents of the Line Status register. 

Bit 3t. Bit 3 is the Framing Error (FE) indicator. When this bit is set to logic 1, it indicates that the received 
character did not have a valid (logic 1) Stop bit. The FE bit is reset every time the CPU reads the contents of 
the Line Status register. 

t The Line Status register is intended for read operations only; writing to this register is not recommended outside of a factory testing 
environment. 

t Bits 1 through 4 are the error conditions that produce a Receiver Line Status interrupt. 
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Bit 44. Bit 4 is the Break Interrupt (BI) indicator. When this bit is set to logic 1, it indicates that the received data 
input was held in the logic 0 state for longer than a full-word transmission time. A "full-word transmission time" 
is defined as the total time of the Start, Data, Parity, and Stop bits. The BI bit is reset every time the CPU reads 
the contents of the Line Status register. 

Bit 5. Bit 5 is the Transmitter Holding Register Empty (THRE) indicator. This bit is set to a logic 1 condition 
when the Transmitter Holding Register is empty, indicating that the ACE is ready to accept a new character. If 
the THRE interrupt is enabled when the THRE bit is a logic 1, then an interrupt is generated. THRE is set to a 
logic 1 when the contents of the Transmitter Holding Register are transferred to the transmitted Shift Register. 
This bit is reset to logic 0 concurrent with the loading of the Transmitter Holding Register by the CPU. 

Bit 6. Bit 6 is the Transmitter Empty (TEMT) indicator. This bit is set to a logic 1 when the Transmitter Holding 
register and the Transmitter Shift register are both empty. When either the Transmitter Holding register or the 
Transmitter Shift register contains a data character, the TEMT bit is reset to logic 0. 

Bit 7. This bit is always reset to logic 0. 

*Bits 1 through 4 are the error conditions that produce a Receiver Line Status interrupt. 

modem status register (MSR) 

The Modem Status register is an 8-bit register that provides information about the current state of the control 
lines from the modem, data set, or peripheral device to the CPU. Additionally, four bits of this register provides 
change information; when a control input from the modem changes state the appropriate bit is set to logic 1. 
All four bits are reset to logic 0 when the CPU reads the Modem Status register. The contents of this register 
are summarized in Table 3 and are described below. 

Bit 0. Bit 0 is the Delta Clear to Send (DCTS) indicator. This bit indicates that the CTS input has changed state 
since the last time it was read by the CPU. When this bit is a logic 1 and the Modem Status Interrrupt is 
enabled, a Modem Status Interrupt is generated. 

Bit 1. Bit 1 is the Delta Data Set Ready (DDSR) indicator. This bit indicates that the DSR input has changed 
state since the last time it was read by the CPU. When this bit is a logic 1 and the Modem Status Interrrupt is 
enabled, a Modem Status Interrupt is generated. 

Bit 2. Bit 2 is the Trailing Edge of Ring Indicator (TERI) detector. This bit indicates that the RI input to the chip 
has changed from a low to a high state. When this bit is a logic 1 and the Modem Status Interrrupt is enabled, a 
Modem Status Interrupt is generated. 

Bit 3. Bit 3 is the Delta Receive Line Signal Detect (DRLSD) indicator. This bit indicates that the RLSD input to 
the chip has changed state since the last time it was read by the CPU. When this bit is a logic 1 and the Modem 
Status Interrrupt is enabled, a Modem Status Interrupt is generated. 

Bit 4. Bit 4 is the complement of the Clear to Send (CTS) input. If Bit 4 (loop) of the Modem Control register is 
set to a logic 1, this bit is equivalent to the Modem Control register bit 1 (RTS). 

Bit 5. Bit 5 is the complement of the Data Set Ready (DSR) input. If Bit 4 (loop) of the Modem Control register 
is set to a logic 1, this bit is equivalent to the Modem Control register bit 0 (DTR). 

Bit 6. Bit 6 is the complement of the Ring Indicator (RI) input. If Bit 4 (loop) of the Modem Control register is set 
to a logic 1, this bit is equivalent to the Modem Control registers bit 2 (OUT 1). 

Bit 7. Bit 7 is the complement of the Receive Line Signal Detect (RLSD) input. If Bit 4 (loop) of the Modem 
Control register is set to a logic 1, this bit is equivalent to the Modem Control registers bit 3 (OUT 2). 
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scratch register (SCR) 

The Scratch register is an 8-bit register that is intended for the programmer's use as a "scratchpad," in the 
sense that it will temporarily hold the programmer's data without affecting any other ACE operation. 

programmable baud generator 

The ACE contains a programmable Baud Generator that takes a clock input in the range between dc and 
9 MHz and divides it by a divisor in the range between 1 and 2 16 -1. The output frequency of the Baud 
Generator is sixteen times (16 X) the baud rate. The formula for the divisor is: 

divisor # = CLK frequency input ÷ (desired baud rate X 16) 

Two 8-bit registers, called Divisor Latches, are used to store the divisor in a 16-bit binary format. These Divisor 
Latches must be loaded during initialization of the ACE in order to ensure desired operation of the Baud 
Generator. When either of the Divisor Latches is loaded, a 16-bit baud counter is also loaded to prevent long 
counts on initial load. For baud rates of 38.4 kilobits per second and below, the error obtained is very small. 
The accuracy of the selected baud rate is dependent on the selected crystal frequency. 

interrupt control logic 

The interrupt control logic is shown in Figure 9. 

DR (LSR BIT 0) 
ERBFI TIER BIT 0) 

THRE (LSR BIT 5) 

ETBEI (IER BIT 1) 

OE (LSR BIT 1) 

PE (LSR BIT 2) 

FE (LSR BIT 3) 
BI (LSR BIT 4) 

ELSI (IER BIT 1) 

DCTS (MSR BIT 0) 
DDSR IMSR BIT 1) 

TERI IMSR BIT 2) 

DRLSD (MSR BIT 3) 
EDSSI (IER BIT 3) 

INTERRUPT 
OUTPUT 

INTERRUPT ENABLE (MCR BIT 3) 

FIGURE 9. INTERRUPT CONTROL LOGIC 
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parallel port registers 

The parallel port registers interface either device to a Centronix-style printer. When Chip Select 2 (CS2) is low, the 
parallel port is selected. Tables 5 and 6 show the registers associated with this  parallel port. The read or write 
function of the register is controlled by the state or the read (IOR) and write (IOW) pin as shown. The Read Data 
Register allows the microprocessor to read the information on the parallel bus. 

The Read Status Register allows the mirroprocessor to read the  status of the printer in the five most significant bits. 
The status bits are Printer Busy (Eil  •  Acknowledge (ACK) which is a handshake function, Paper Empty (PE), 
Printer Selected (SLCT), and Error (ERROR). The Read Control Register allows the state of the control lines to be 
read. The Write Control Register  sets the state of the control lines, which are Interrupt Enable (IRO ENB), Select In 
(SLIN), Initialize the Printer (INIT), Autofeed the Paper (AFD), and Strobe (STB), which informs the printer of the 
presence of a valid byte on the parallel bus. These signals are set to 0 when a reset occurs. The Write Data Register 
allows the microprocessor to write a byte to the parallel bus. The parallel port is completely compatible with the 
parallel port implementation used in the IBM Serial/Parallel Adaptor. 

TABLE 5. PARALLEL PORT REGISTERS 

REGISTER 
REGISTER BITS 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

Read Data PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO 

Read Status BUSY ACK PE SLCT ERROR 1 1 1 

Read Control 1 1 1 IRQ ENB SLIN INIT AFD STB 

Write Data PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO 

.Write Control 1 1 1 IRQ ENB SLIN INIT AFD STB 

TABLE 6. PARALLEL PORT REGISTER SELECT 

CONTROL PINS 
REGISTER SELECTED 

IOR IOW CS2 Al AO 

L H L L L Read Data 

L H L L H Read Status 

L H L H L Read Control 

L H L H H Invalid 
H L L L L Write Data 

H L L L H Invalid 
H L L H L Write Control 

H L L H H Invalid 
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D3129, AUGUST1989 — REVISED FEBRUARY 1990 

• Capable of Running with All Existing 
TL16C450 Software 

• After Reset, All Registers Are Identical to 
the TL16C450 Register Set 

• In the FIFO Mode, Transmitter and Receiver 
Are Each Buffered with 16-Byte FIFOs to 
Reduce the Number of Interrupts to the 
CPU 

• In the TL16C450 Mode, Holding and Shii, 
Registers Eliminate the Need for Precise 
Synchronization Between the CPU and 
Serial Data 

• Programmable Baud Rate Generator Allows 
Division of Any Input Reference Clock by 1 
to (2 16  —1) and Generates an Internal 16 X 
Clock 

• Adds or Deletes Standard Asynchronous 
Communication Bits (Start, Stop, and 
Parity) to or from the Serial Data Stream 

• Independent Receiver Clock Input 

• Independently Controlled Transmit, 
Receive, Line Status, and Data Set 
Interrupts 

• Fully Programmable Serial Interface 
Characteristics: 
— 5-, 6-, 7-, or 8-Bit Characters 
— Even-, Odd-, or No-Parity Bit 

Generation and Detection 
- 1-, 1 1/2-, or 2-Stop Bit Generation 
— Baud Generation (DC to 256 Kilobits 

per Second) 

• False-Start Bit Detection 

• Complete Status Reporting Capabilities 

• 3-State TTL Drive Capabilities for 
Bidirectional Data Bus and Control Bus 

• Line Break Generation and Detection 

• Internal Diagnostic Capabilities: 
— Loopback Controls for 

Communications Link Fault Isolation 
— Break, Parity, Overrun, Framing Error 

Simulation 

• Full Prioritized Interrupt System Controls 

• Modem Control Functions (CTS, RTS, DSR, 
DTR, RI, and DCD) 

• Faster Plug-In Replacement for National 
Semiconductor NS16550A 

N PACKAGE 

(TOP VIEW) 

D0l 1 U40 

D1 1 2 39 

D2 • 3 38 
D31 4 37 

D4 ■ 5 36 

D5 O 6 35 
D6 • 7 34 

D7 • 8 33 

RCLK • 9 32 

SIN • io 31 

SOUT ■ 11 30 

CSO ■ 12 29 

CS1 • 13 28 

CS2 • 14 27 

BAUDOUT ■ 15 26 

XIN 1 16 25 

XOUT ■ 17 24 

WR1 ■ 1 8 23 

WR2 • is 22 

VSS ■ 20 21 

FN PACKAGE 

(TOP VIEW) 

° I m 
n CO CV 1— 0 0 	_ 0 (/) 
00000z>lccoo 
1_, u 1-1 u LI 1_, u L—J u I—I I-1 

6 5 	4 	3 	2 	1 44 43 42 4140 

D5 7 39 MR 
D6 8 38 OUT 1 
D7 9 37 DTR 

RCLK 10 36 RTS 
SIN 11 35 OUT 2 
NC 12 34 NC 

SOUT I 13 33 INTRPT 
CSO 4 32 RXRDY 
CS1 15 31 I AO 
CS2 16 30 Al 

BAUDOUT I 17 29 A2 
18 19 20 21 22 2324 2526 27 28 

r—t 
z CO 0 1— 	CO 
>7( ICC Er 	Z ICI a E 

0 3 3 > 	m cc 0 0  I0  
NC—No internal connection 

I VCC 

• RI  
• DCD 
O DSR 
II CTS 
• MR  
■ OUT 1 

• DTR 
■ RTS  
■ OUT 2 
• INTRPT  

■ RXRDY 
• AO 
• Al 

■ A2 
II ADS  
■ TXRDY 

■ DDIS 
RD2 

■ RD1 

0 

• TION t t ocuments contain information •■ • • as of r • 1 	on date. Products conform to 
1... terms of Texas Instruments 

standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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TL16C550A 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

description 

The TL16C550A is a functional upgrade of the TL16C450 Asynchronous Communications Element (ACE). 
Functionally identical to the TL16C450 on powerup (Character Modet), the TL16C550A can be placed in an 
alternate mode (FIFO) to relieve the CPU of excessive software overhead. 

In this mode, internal FIFOs are activated allowing 16 bytes (plus 3 bits or error data per byte in the receiver 
FIFO) to be stored in both receive and transmit modes. To minimize system overhead and maximize system 
efficiency, all logic is on the chip. Two of the TL16C450 pin functions (pins 24 and 29 on the N package and 
pins 27 and 32 on the FN package) have been changed to allow signalling of DMA transfers. 

The TL16C550A performs serial-to-parallel conversion on data received from a peripheral device or modem 
and parallel-to-serial conversion on data received from its CPU. The CPU can read and report on the status of 
the ACE at any point in the ACE's operation. Reported status information includes: the type of transfer 
operation in progress, the status of the operation, and any error conditions encountered. 

The TL16C550A ACE includes a programmable, on-board, baud rate generator. This generator is capable of 
dividing a reference clock input by divisors from 1 to (2 16  —1) and producing a 16 X clock for driving the 
internal transmitter logic. Provisions are also included to use this 16 X clock to drive the receiver logic. Also 
included in the ACE is a complete modem control capability and a processor interrupt system that may be 
software tailored to the user's requirements to minimize the computing required to handle the 
communications link. 

t The TL16C550A can also be reset to the TL160450 mode under software control. 
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TL16C550A 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

block diagram 

Pin numbers shown are for the N package. 
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TL16C550A 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

PIN 

NAME 	NO.t 
I/O DESCRIPTION 

AO 	28 [31] 
Al 	27 [30] 
A2 	26 [29] 

I 
Register Select. Three inputs used during read and write operations to select the ACE register to read from or write 
to. Refer to Table 1 for register addresses, also refer to the Address Strobe (ADS) signal description. 

ADS 	25 [28] I Address Strobe. When ADS is active (low), the Register Select signals (AO, Al, and A2) and Chip Select signals 
(CSO, CS1, CS2) drive the internal select logic directly; when high, the Register Select and Chip Select signals are 
held in the state they were in when the low-to-high transition of ADS occurred. 

BAUDOUT 	15 [17] 0 Baud Out. 16 X clock signal for the transmitter section of the ACE. The clock rate is ash • 	: . the reference 
oscillator frequency divided by a divisor specified by the Baud Generator Divisor Latches 	T may also be 
used for the receiver section by tying this output to the RCLK input. 

CSO 	12 [14] 
CS1 	13 [15] 
CS2 	14 [16] 

I 
Chip Select. When active (high, high, and low, respectively), these three inputs select the ACE. If any of these inputs 
are inactive, the ACE remains inactive. Refer to the ADS (Address Strobe) signal description. 

CTS 	36 [40] I Clear To Send. CTS is a modem status signal whose condition can be checked by reading bit 4 (CTS) of the Modem 
Status Register. Bit 0 (DCTS) of the Modem Status Register indicates that this signal has changed state since the 
last read from the Modem Status Register. If the Modem Status Interrupt is enabled when CTS changes state, an 
interrupt is generated. 

DO 	 1 [2] 
D1 	 2 [3] 
D2 	3 [4] 
D3 	4 [5] 
D4 	5 [6] 
D5 	6 [7] 
D6 	7 [B] 
D7 	8 [9] 

I/O  
Data Bus. Eight 3-state data lines provide a bidirectional path for data, control, and status information between the 
ACE and the CPU. 

DCD 	38 [42] I Data Carrier Detect. DCD is a modem status signal whose condition can be checked by reading bit 7 (DCD) of the 
Modem Status Register. Bit 3 (DDCD) of the Modem Status Register indicates that this signal has changed state 
since the last read from the Modem Status Register. If the Modem Status Interrupt is enabled when the DCD 
changes state, and interrupt is generated. 

DDIS 	23 [26] 0 Driver Disable. This output is active (high) when the CPU is not reading data. When active, this output can be used 
to disable an external transceiver. 

DSR 	37 [41] I Data Set Ready. DSR is a modem status signal whose condition can be checked by reading bit 5 (DSR) of the 
Modem Status Register. Bit 1 (DDSR) of the Modem Status Register indicates that this signal has 	• • 	ted state 
since the last read from the Modem Status Register. If the modem status interrupt is enabled when th( 	changes 
state, an interrupt is generated. 

DTR 	33 [37] 0 Data Terminal Ready. When active (low), DTR informs a modem or data set that the ACE is ready to establish 
corm 	lion. DTR is placed in the active state by setting the DTR bit of the Modem Control Register to a high 
level 	' • 	s placed in the inactive state either as a result of a Master Reset or during loop mode operation or 
resetting bit 0 (DTR) of the Modem Control Register. 

INTRPT 	30 [33] 0 Interrupt. When active (high), INTRPT informs the CPU that the ACE has a interrupt to be serviced. Four conditions 
that cause an interrupt to be issued are; a receiver error, received data is available or timeout (FIFO mode only), 
the transmitter holding register is empty, and an enabled modem status interrupt. The INTRPT output is reset 
(deactivated) either when the interrupt is serviced or as a result of a Master Reset. 

MR 	35 [39] I Master Reset. When active (high), MR clears most ACE registers and sets the state of various output signals. Refer 
to Table 2, ACE Reset Functions. 

OUT1 	34 [38] 
OUT2 	31 [35] 

0 Outputs 1 and 2. User-designated output pins that are set to their active states by setting their respective Modem 
Control Register bits (OUT 1 and OUT 2) high. OUT 1 and OUT 2 are set to their inactive (high) states as a result 
of Master Reset or during loop mode operations or by resetting bit 2 (OUT 1) or bit 3 (OUT 2) of the MCR. 

RCLK 	9 [10] I Receiver Clock. The 16 X baud rate clock for the receiver section of the ACE. 

RD1 	21 [24] 
RD2 	22 [25] 

I Read inputs. When either input is active (high or low, respectively) while the ACE is selected, the CPU is allowed 
to read status information or data from a selected ACE register. Only one of these inputs is required for the transfer 
of data during a read operation; the other input should be tied in its inactive state (i.e., RD2 tied low or RD1 tied 
high). 

t Pin numbers shown in brackets are for the FN package. 
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TL16C550A 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

NAME 

PIN 

NO.t 
I/O DESCRIPTION 

RI 39 [43] I Ring indicator. RI is a modem status signal whose condition can be checked by reading bit 6 (RI) of the Modem 
Status Register. Bit 2 (TERI) of the Modem Status Register indicates that the RI input has transitioned from a low 
to a high state since the last read from the Modem Status Register. If the Modem Status Interrupt is enabled when 
this transition occurs, an interrupt is generated. 

RTS 32 [36] 0 Request to Send. When active, informs the modem or data set that the ACE is ready to transmit data. RTS is set 
to its active state by setting the RTS Modem Control Register bit and is set to its inactive (high) state either as a 
result of a Master Reset or during loop-mode operations or by resetting bit 1 (RTS) of the MCR. 

RXRDY 29 [32] 0 Receiver Ready Output. Receiver DMA signalling is available with this pin. When operating in the FIFO mode, one 
of two types of DMA signalling can be selected via FCR3. When operating in the TL16V450 mode, only DMA Mode 
0 is allowed. Mode 0 supports single-transfer DMA in which a transfer is made between CPU bus cycles. Mode 1 
supports multitransfer DMA in which multiple transfers are made continuously until the receiver FIFO has been 
emptied. In DMA Mode 0 (FCRO = 0 or FCRO =1, FCR3 = 0), if there is at least 1 character in the receiver FIFO 
or receiver holding register, RXRDY • 	• 9 active (low). When RXRDY has been active but there are no characters 
in the FIFO or holding register, Rxr 	•111 gi 	• . 	(high). In DMA Mode 1 (FCRO = 1, FCR3 = 1), when the 
trigger level or the timeout has been reached 	• 	Nill go active (low); when it has been active but there are 
no more characters in the FIFO or holding register, it will go inactive (high). 

SIN 10 [11] I Serial Input. Serial data input from a connected communications device. 

SCUT 11 [13] 0 Serial Output. Composite serial data output to a connected communication device. SCUT is set to the Marking (logic 
1) state as a result of Master Reset. 

TXRDY 24 [27] 0 Transmitter Ready Output. Transmitter DMA signalling is available with this pin. When operating in the FIFO mode, 
one of two types of DMA signalling can be selected via FCR3. When operating in the TL16C450 mode, only DMA 
mode° is allowed. Mode 0 supports single-transfer DMA in which a transfer is made between CPU bus cycles. Mode 
1 supports multitransfer DMA in which multiple transfers are made continuously until the transmit FIFO has been 

filled. 

VCC 40 [44] 5-V Supply Voltage 

VSS 20 [22] Supply Common 

WR1 
WR2 

18 [20] 
19 [21] 

I Write Inputs. When either input is active (high or low, respectively), while the ACE is selected, the CPU is allowed 
to write control words or data into a selected ACE register. Only one of these inputs if required to transfer data during 
a write operation; the other input should be tied in its inactive state (i.e., WR2 tied low or WR1 tied high). 

XIN 
XOUT 

16 [18) 
17 [19] I/O External Clock. Connects the ACE to the main timing reference (clock or crystal). 

T Pin numbers shown in brackets are for the FN package. 

absolute maximum ratings over free-air temperature range (unless otherwise noted) 

Supply voltage range, VCC (see Note 1) 	  — 0.5 V to 7 V 
Input voltage range at any input, V1 	  — 0.5 V to 7 V 
Output voltlage range, Vo 	  — 0.5 V to 7 V 

Operating free-air temperature range, TA 	  0°C to 70°C 

Storage temperature range 	 — 65°C to 150°C 

Case temperature for 10 seconds: FN package 	  260°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package 	  260°C 

NOTE 1: All voltage values are with respect to Vss• 

recommended operating conditions 
MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 

High-level input voltage, VIH 2 VCC V 

Low-level input voltage, VII_ — 0.5 0.8 V 

Operating free-air temperature, TA 0 70 °C 
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TL16C550A 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

electrical characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VOHt  High-level output voltage 1 0H = —1 mA 2.4 V 
VOLt Low-level output voltage IOL = 1 .6  mA 0.4 V 

Ilkg Input leakage current 
VCC = 5 . 25  V , 	VSS = 0, 

V1 = 0 to 5.25 V, 

All other pins floating 
±10 1.1A 

10Z High-impedance output current 

VCC = 5.25 V, 	VSS = 0, 
Vo = 0 to 5.25 V, 

Chip selected In Write mode or 

Chip deselected 

±20 IAA 

ICC Supply current 

VCC = 5.25 V, 	TA = 25°C, 

SIN, DSR, DCD, 7g, and RI at 2 V, 
All other inputs at 0.8 V, 

XTAL1 at 4 MHz, 

No load on outputs, 

Baud rate = 50 kilobits per second 

10 mA 

CXIN Clock input capacitance 
VCC = 0, 	 VSS = 0, 
All other pins grounded, 
f 	1 MHz, 	 TA = 25°C — 

15 20 pF 

CXOUT Clock output capacitance 20 30 pF 
Ci Input capacitance 6 10 pF 

Co Output capacitance 10 20 pF 

t All typical values are at VCC = 5 V, TA = 25°C. 
* These parameters apply for all outputs except XOUT. 

system timing requirements over recommended ranges of supply voltage and operating free-air 
temperature 

PARAMETER ALT. SYMBOL FIGURE 	, MIN 	MAX UNIT 

tcR 	Cycle time, read (tw7 + td8 + Id& RC 175 ns 
tow 	Cycle time, write (tW6 + td5 + td6) WC 175 ns 
tw5 	Pulse duration, address strobe low tADS 2,3 15 ns 
tw8 	Pulse duration, write strobe tWR 2 80 ns 
tw7 	Pulse duration, read strobe tRo 3 80 ns 
tw8 	Pulse duration, master reset tMp 1 Lis 
tsu i 	Setup time, address tAS 2,3 15 ns 
tsu2 	Setup time, chip select tCS 2,3 15 ns 

tsu3 	Setup time, data tDS 2 15 ns 

th1 	Hold time, address tAH 2,3 0 ns 

th2 	Hold time, chip select tCH 2,3 0 ns 
4-13 	Hold time, write to chip select IWCS 2 20 	. ns 

th4 	Hold time, write to address tWA 2 20 ns 
th5 	Hold time, data tDH 2 15 ns 

th6 	Hold time, read to chip select tRCS 3 20 ns 

th7 	Hold time, read to address tRA 3 20 ns 

td45 	Delay time, select to write tCSW 2 15 ns 

td5§ 	Delay time, address to write tAW 2 15 ns 

td6 	Delay time, write cycle tWC 2 80 ns 

td7§ 	Delay time, chip select to read tCSR 3 15 ns 

tds§ 	Delay time, address to read IAA 3 15 ns 

tdg 	Delay time, read cycle tRC 3 80 ns 

§ Only applies when ADS is low. 
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TL1 6C550A 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

system switching characteristics over recommended ranges of supply voltage and operating free-
air temperature (see Note 2) 

PARAMETER ALT. SYMBOL FIGURE TEST CONDITIONS MIN 	MAX UNIT 

twi 	Pulse duration, clock high tXH 1 f = 9 MHz mavim ,, m 50 ns 

tw2 	Pulse duration, clock low tXL 1 f = 9 MHz ma. 50 ns 

td10 	Delay time, read to data tRVD 3 CL = 100 pF 60 ns 

tdii 	Delay time, read to floating data tHZ 3 CL = 100 pF 0 	60 ns 

tdis(R) 	Read to driver disable tRDD 3 CL = 100 pF 60 ns 

baud generator switching characteristics over recommended ranges of supply voltage and 
operating free-air temperature 

PARAMETER ALT. SYMBOL FIGURE TEST CONDITIONS MIN MAX UNIT 

tw3 tLW 1 f = 9 MHz, 	CLK ÷ 2, 
CL = 100 pF 

80 ns Pulse duration, i3AUDOUT low 

two tHw 1 f = 9 MHz, 	CLK ÷ 2, 
CL = 100 pF 

100 ns Pulse duration, BAUDOUT high 

tdl Delay time, BAUDOUT low to high tBLD 1 CL = 100 pF 125 ns 

td2 Delay time, BAUDOUT high to low tBHD 1 CL = 100 pF 125 ns 

receiver switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature (see Note 3) 

PARAMETER ALT. SYMBOL FIGURE TEST CONDITIONS MIN 	MAX UNIT 

tdl 2 	Delay time, RCLK to sample tSCD 4 100 ns 

. 	Delsv time, stop to set interrupt Or 
,d13 	• to LS 1SINT 4,5,6,7,8 1 RCLK 

cycles 

td14 	. 	• •), rear 	• 	'to reset interrupt tRINT 4,5,6,7,8 CL = 100 pF 150 ns 

transmitter switching characteristics over recommended ranges of supply voltage and operating 
free-air temperature 

PARAMETER ALT. SYMBOL FIGURE TEST CONDITIONS MIN 	MAX UNIT 

tdl 5 	Delay time, Initial write to transmit start tIRS 9 8 	24 baudout
cycles 

td16 	Delay time, stop to interrupt tSTI 9 8 	8 baudout
cycles 

tdl 7 	Delay time, write THR to reset interrupt tHR 9 CL = 100 pF 140 ns 

td18 	Delay time, initial write to interrupt (THRE) ISI 9 16 	32 baudout
cycles 

tdl g 	Delay time, read IIR to reset interrupt (THRE) tIR 9 CL = 100 pF 140 ns 

td20 	Delay tin-le, write to TXRDY inactive tWXI 10,11 CL = 100 pF 195 ns 

td21 	Delay time, start to TXRDY active tsx,r%  10,11 CL = 100 pF 8 baudout 
cycles 

modem control switching characteristics over recommended ranges of supply voltage and 
operating free-air temperature 

PARAMETER ALT. SYMBOL FIGURE TEST CONDITIONS MIN 	MAX UNIT 

td22 	Delay time, write MCR to output tMDO 12 CL = 100 pF 100 ns 

td23 	Delay time, modem interrupt to set Interrupt tsim 12 CL = 100 pF 170 ns 

td24 	Delay time, read MSR to reset interrupt tRIM 12 CL = 100 pF 140 ns 

NOTES: 2. Charge and discharge time is determined by VOL, VOH, and external loading. 
3.In FIFO mode RC = 425 ns (minimum) between reads of the receiver FIFO and the status registers (interrupt identification register 

or line status register). 
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TL16C550A 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

PARAMETER MEASUREMENT INFORMATION 
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FIGURE 1. BAUD GENERATOR TIMING 
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TL16C550A 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

PARAMETER MEASUREMENT INFORMATION 

DO-D7 	 VALID DATA 

t Applicable only when ADS is tied low. 

FIGURE 2. WRITE CYCLE TIMING 
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TL16C550A 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

PARAMETER MEASUREMENT INFORMATION 

t dis(R) -4-4, 	4----10- tdis(R) 

DDIS 

4— td11--• 

DO-D7 	 VALID DATA >------ 

t Applicable only when ADS is tied low. 

FIGURE 3. READ CYCLE TIMING 
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TL16C450 MODE: 

STOP DATA BITS 5-8 SIN  

RD1, RD2 (READ LSR) 

td14 -41111.'  
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CLOCK 

INTRPT 
(DATA READY) 

INTRPT 
(RCV ERROR) 

RD1, RD2 (READ RBR) 

I 	I 

41-11.I td13 

FIGURE 4. RECEIVER TIMING 

41-10,—td14 

1116C550A 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

PARAMETER MEASUREMENT INFORMATION 

RCLK 

  

8 CLKs 

 

IDJ 4- 1 d12 

SAMPLE 
CLOCK 

  

TEXA,S 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2-935 



SIN 

14-- 	LEVEL) 
td14 

1 

NM. RD.! 
•11DRLIFi, 0:11k 1111111/16 CID 

1 1 	td13 —111.I I I (See Note A) 

1 ITOP BYTE OF FIFO ‘._.  

T 
td14 I 14—* 1 

(FIFO AT OR ABOVE 
TRIGGER LEVEL) 

(FIFO BELOW TRIGGER 

td13 

SAMPLE 
CLOCK 

RD2 
(RDSLR) 

TIME OUT OR 
TRIGGER LEVEL 

INTERRUPT 

LSI INTERRUPT 

TL16C550A 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

PARAMETER MEASUREMENT INFORMATION 

SAMPLE 
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TRIGGER LEVEL 
INTERRUPT 

(FCR6, 7 = 0, 0) 

LSI INTERRUPT 

N6-1 
(RD LSR) 

11U1 
(RD RBR) 

Iss1 	1 	i I 1 	1 	i 	1  
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a 	
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I (See Note A) 	
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FIGURE 5. RECEIVER FIFO FIRST BYTE (SETS DR BIT) 

SIN 	 xSTOP 

PREVIOUS BYTE 
READ FROM FIFO 

FIGURE 6. RECEIVER FIFO BYTES OTHER THAN THE FIRST BYTE (DR INTERNAL BIT ALREADY SET) 

NOTE A: For a tImeout interrupt, td13 = 8 RCLKs. 
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(RD RBR) ACTIVE 

NOTES: A.This is the reading of the last byte in the FIFO. 
B. For a timeout interrupt, tdi 3 = 8 RCLKs. 

FIGURE 7. RECEIVER READY (PIN 29), FCRO = 0 OR FCRO = 1 AND FCR3 = 0 (MODE 0) 

RD 	 u 
(RD RBR) 	 ACTIVE 
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(FIRST BYTE THATDr---.--\._ 	 (See Note A) 
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TRIGGER LEVEL) 
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4_01_1 	td1 3 
(See Note B) 

NOTES: A.This is the reading of the last byte in the FIFO. 
B. For a timeout interrupt, td13 = 8 RCLKs. 

FIGURE 8. RECEIVER READY (PIN 29) FCR = 1 AND FCR3 = 1 (MODE 1) 
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FIGURE 9. TRANSMITTER TIMING 

WR 	 BYTE #1 
(WR THR) 

SOUT 

TXRDY 

td20 
	

4-11P1--- td21 

FIGURE 10. TRANSMITTER READY (PIN 24), FCRO = 0 OR FCRO = 1 AND FCR3 = 0 (MODE 0) 

FIFO FULL 

141-01— td20 	 4-01— td21 

SOUT 

TXRDY 

FIGURE 11. TRANSMITTER READY (PIN 24) FCRO = 1 AND FRCR3 = 1 (MODE 1) 
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FIGURE 12. MODEM CONTROL TIMING 
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FIGURE 13. BASIC TL16C550A CONFIGURATION 

FIGURE 14. TYPICAL INTERFACE FOR A HIGH-CAPACITY DATA BUS 
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(34) ADS ADS 
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(31) (35) 

RSI7ABT MR 	 OUT 2 -•- 
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FIGURE 15. TYPICAL TL16C550A CONNECTION TO A CPU 
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TL16C550A 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

PRINCIPLES OF OPERATION 

TABLE 1. REGISTER SELECTION 

DLABt A2 Al AO REGISTER 

0 L L L Receiver buffer (read), transmitter holding register (write) 
0 L L H Interrupt enable 

X L H L Interrupt identification (read only) 

X L H L FIFO control (v.i.z., 

X L H H Line control 

X H L L Modem control 

X H L H Line status 

X H H L Modem status 

X H H H Scratch 
1 L L L Divisor latch 	: 

1 L L H Divisor Let& 	" 

t The Divisor Latch Access Bit (DLAB) is the most significant bit of the Line Control Register. The DLAB 
signal is controlled by writing to this bit location (see Table 3). 

TABLE 2. ACE RESET FUNCTIONS 

REGISTER/SIGNAL REt•Li 
C ".t.T;..'4. RESET STATE 

Interrupt Enable Register Master Reset All bits low (0-3 forced and 4-7 permanent) 

Interrupt Identification Register Master Reset Bit 0 is high, bits 1-3 are low, and bits 4-7 are 
permanently low 

FIFO Control 	• 	' • Master Reset All bits low 

Line Control l'..g...,,, Master Reset All bits low 

Modem Control Register Master Reset 	: 	.pits low (5-7 permanent) 

Line Status Register Master Reset 	I- • 	5 and 6 are high, all other bits are low 

Modem Status Re,.:. ..• Master Reset Bits 0-3 are low, bits 4-7 are Input signals 

SOUT Master Reset High 

INTRPT (Receiver Error Flag) Reed LSR/MR Low 

INTRPT (Received Data Available) :. 	. RBR/MR Low 

INTRPT (Transmitter Holding Register Empty) neap 'IR/Write 
THR/MR 

Low 

INTRPT (Modem Status Changes) Read MSR/MR Low 

TOT 2 Master Reset High 

RTS Master Reset High 

T5T14 Master Reset High 
51Wi 

• 	... 	;•. 

	

ter 
Master Reset Hirh 

Master Reset Nc 	' 

-,..—, —;„i, (LSB and MB) Registers Master Reset No s.;,... 

Receiver Buffer Rei • 	• Master Reset No effect 

Transmitter Holding i,.. t,—ers Master Reset No effect 

RCVR FIFO MR/FCR1•FCRO/ 
AFCRO 

All bits low 

XMIT FIFO MR/FCR2•FCRO/ 
AFCRO 

All bits low 
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accessible registers 
The system programmer, via the CPU, has access to and control over any of the ACE registers that are 
summarized in Table 3. These registers are used to control ACE operations, receive data, and transmit data. 
Descriptions of these registers follow Table 3. 

TABLE 3. SUMMARY OF ACCESSIBLE REGISTERS 

Bit 
No. 

REGISTER ADDRESS 

0 DLAB= 0 0 DLAB = 0 1 DLAB = 0 2 2 3 4 5 6 7 0 DLAB =1 1 DLAB =1 

Receiver 
Butter 

Register 
(Read 
Only) 

Transmitter 
Holding 
Register 

(Write 
Only) 

Interrupt 
Enable 

Register 

Interrupt 
!dent. 

Reg later 
(Read 
Only) 

FIFO 
Control 
Register 

(Write 
Only) 

Line 
Control 
Register 

1, 	
'5 

-
 :
 ;

  

Line 
Status 

Register 

MODEM 
Status 

Register 

Scratch 
Register 

Divisor 
Latch 
(LSB) 

Latch 
(MSB) 

RBR THR IER IIR FCR LCR MCR LSR MSR SCR DLL DLM 

0 Data Bit Ot Data Bit 0 

Enable 
Received 

Data 
Available 
Interrupt 
(ERBI) 

.ti• if 

Interrupt 
Pending 

FIFO 
Enable 

Word 
I ennth 

,..._, 

Data 
Terminal 

Ready 
(DTR) 

Data ,o, 	„ 
-OF?),  

Delta 
Clear 

to Send 
(ACTS) 

Bit 0 Bit 0 Bit 8 

1 Data Bit 1 Date Blt 1 

Enable 
Transmitter 

Holding 
Register 
Prnr. ,  

interrupt 
ID 

Bit (0) 

Receiver 
FIFO 
Reset 

Word 
Length 
Select 
Bit 1 

(WLS1) 

R 
lc 

( 	1 
Delta 
Data 
Set 

Ready 
(ADSR) 

Bit 1 Bit 1 bit 9 

2 Data Bit 2 Data Bit 2 Lit; Status 
Interrupt 

(ELS!) 

Interrupt 
ID 

Bit (1) 

Transmitter 
FIFO 
Reset 

Number of 
Stop Bits 

(STB) 
Out 1 

Parity 
Error 
(PE) 

Tr.iiim 

Bit 2 Bit 2 Bit 10 

3 Data Bit 3 Data Bit 3 

Enable 
mnnFm 

• 

Interrupt 
I 	

2) Bit (  
(Note 4) 

DMA 
Mo de   
Select 

gargle 
(PEN) 

Out 2 
Framing 

Error 
(FE) 

Delta 
Data 

Carrier 
Detect 
(ADCD) 

Bit 3 Bit 3 Bit 11 

4 Data Bit 4 Data Bit 4 0 0 Reserved 

Even 

PantV Select 
(EPS) 

Loop 
Break 

Interrupt 
(BI) 

Clear 
to 

Send 
(CTS) 

Bit 4 Bit 4 Bit 12 

5 Data Bit 5 Data Bit 5 0 0 Reserved Stick 
Parity 0 

Transmitter 
Holding 
Register 
(THRE) 

Data 
Set 

Ready 
(DSR) 

Bit 5 Bit 5 Bit 13 

6 Data Bit 6 Data Bit 6 0 
.n. 

i 	it 
Receiver 
Trigger Break 0 

Transmitter 
Empty 
(TEMT) 

Ring 
Indicator 

(RI) 
Bit 6 Bit 6 Bit 14 

7 Data Bit 7 Data Bit 0 
^'^- 

,(....4... -f, 
' 
.. 

RCVR  

Divisor 
Latch 

Access 
Bit 

(DLAB) 

0 

Error in 
RCVR 
FIFO 

(Note 4) 

IlAta 

• 
• Bit 7 Bit 7 Bit 15 

t Bit 0 is the least significant bk. I is the first bit serially transmitted or received. 
NOTE 4' These bits are always 0 in the TL160450 erode 
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receiver buffer register (RBR) 

The ACE's receiver section consists of a Receiver Shift Register (RSR) and a Receiver Buffer Register (RBR). 
The RBR is actually a 16-byte FIFO. Timing is supplied by the 16 X Receiver Clock (RCLK). Receiver section 
control is a function of the ACE's Line Control Register. 

The ACE's RSR receives serial data from the Serial Input (SIN) pin. The RSR then deserializes the data and 
moves it into the RBR FIFO. In the TL16C450 mode, when a character is placed in the Receiver Buffer Register 
and the Received Data Available interrupt is enabled, an interrupt is generated. This interrupt is cleared when 
the data is read out of the Receiver Buffer Register. In the FIFO mode, the interrupts are generated based on 
the control setup in the FIFO Control Register. 

transmitter holding register (THR) 

The ACE's transmitter section consists of a Transmitter Holding Register (THR) and a  Transmitter  Shift 
Register (TSR). The THR is actually a 16-byte FIFO. Timing is supplied by the Baud Out (BAUDOUT) clock 
signal. Transmitter section control is a function of the ACE's Line Control Register. 

The ACE THR receives data off the Internal Data Bus and, when the shift register is idle, moves it into the TSR. 
The TSR serializes the data and outputs it at the Serial Output (SOUT). In the TL16C450 mode, if the THR is 
empty and the Transmitter Holding Register Empty (THRE) interrupt is enabled, an interrupt is generated. This 
interrupt is cleared when a character is loaded into the register. In the FIFO mode, the interrupts are 
generated based on the control setup in the FIFO control register. 

interrupt enable register (IER) 

The Interrupt Enable Register enables each of the five types of interrupts (refer to Table 4) and the INTRPT 
output signal in response to an interrupt generation. The Interrupt Enable Register can also be used to disable 
the interrupt system by setting bits 0 through 3 to logic 0. The contents of this register are summarized in 
Table 3 and are described below. 

Bit 0. This bit, when set to logic 1, enables the Received Data Available interrupt. 

Bit 1. This bit, when set to logic 1, enables the Transmitter Holding Register Empty interrupt. 

Bit 2. This bit, when set to logic 1, enables the Receiver Line Status interrupt. 

Bit 3. This bit, when set to logic 1, enables the Modem Status interrupt. 

Bits 4 thru 7. Bits 4 through 7 in the Interrupt Enable Register are not used and are always set to logic 0. 

FIFO control register 

The FIFO control register (FCR) is a write-only register at the same location as the IIR, which is a read-only 
register. The FCR is used to enable the FIFOs, clear the FIFOs, set the receiver FIFO trigger level, and select 
the type of DMA signalling. 

Bit 0. FCRO, when set to logic 1, enables the transmit and receive FIFOs. This bit must be a 1 when other FCR 
bits are written to or they will not be programmed. Changing this bit clears the FIFOs. 

Bit 1. FCR1, when set to logic 1, clears all bytes in the receiver FIFO and resets its counter logic 
to 0. The shift register is not cleared. The 1 that is written to this bit position Is self clearing. 

Bit 2. FCR2, when set to logic 1, clears all bytes in the transmit FIFO and resets its counter to 0. The shift 
register is not cleared. The 1 that is written to this bit position is self clearing. 

Bit 3. If FCRO is a 1, setting FCR3 to a 1 causes the RXRDY and TXRDY to change from mode 0 to mode 1. 

TEXAS Al  
INSTRUMENTS 

2-944 POST OFFICE BOX 855303 • DALLAS, TEXAS 75285 



TL16C550A 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

PRINCIPLES OF OPERATION 

Bits 4 and 5. FCR4 and FCR5 are reserved for future use. 

Bits 6 and 7. FCR6 and FCR7 are used to set the trigger level for the receiver FIFO interrupt. 

BIT 7 BIT 6 
RECEIVER FIFO 

TRIGGER LEVEL (BYTES) 

0 0 01 

0 1 04 

1 0 08 

1 1 14 

interrupt identification register (IIR) 

The ACE has an on-chip interrupt generation and prioritization capability that permits a flexible interface with 
most popular microprocessors. 

The ACE provides four prioritized levels of interrupts: 

Priority 1 — Receiver line status (highest priority) 
Priority 2 — Receiver data ready or Receiver character timeout 
Priority 3 — Transmitter holding register empty 
Priority 4 — Modem status (lowest priority) 

When an interrupt is generated, the Interrupt Identification Register indicates that an interrupt is pending and 
the type of that interrupt in its three least significant bits (bits 0, 1, and 2). The contents of this register are 
summarized in Table 3 and described in Table 4. Detail on each bit are as follows: 

Bit 0. This bit can be used either in a hardwire-prioritized, or polled interrupt system. If this bit is a logic 0, an 
interrupt is pending. When bit 0 is a logic 1, no interrupt is pending. 

Bits 1 and 2. These two bits are used to identify the highest priority interrupt pending, as indicated in Table 4. 

Bit 3. This bit is always 0 in the TL16C450 mode. In FIFO mode, this bit is set with bit 2 to indicate that a 
timeout interrupt is pending. 

Bits 4 thru 5. These two bits are not used and are always set at logic 0. 

Bits 6 and 7. These two bits are always 0 in the TL16C450 mode. They are set when bit 0 of the FIFO Control 
Register is equal to 1. 
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TABLE 4. INTERRUPT CONTROL FUNCTIONS 
INTERRUPT 

IDENTIF CATION 
REGISTER 

PRIORITY 
LEVEL INTERRUPT TYPE INTERRUPT SOURCE 

INTERRUPT RESET 
METHOD 

BIT 3 BIT 2 BIT 1 BIT 0 

o o 0 1 None None None — 

0 1 1 0 1 Receiver line status 
Overrun error, parity error, 
framing error,or break interrrupt 

Reading the Line Status 
register 

1 1 0 0 2 Received data available 
Receiver data available in the 
TL16C450 mode or trigger level 
reached In the FIFO mode. 

 
Reading the Receiver buffer 
Buffer register 

1 1 0 0 2 Character timeout 
indication 

No characters have been 
removed from or input to the 
receiver FIFO during the last 
four character times and there 
is at least one character in it 
during this time 

Reading the Receiver 
Buffer Register 

0 0 1 0 3 
Transmitter Holding 
register empty 

Transmitter Holding register 
empty 

Reading the Interrupt 
Identification register (if source 
of interrupt) or writing into the 

Transmitter Holding register 

0 0 0 0 4 Modem status 
Clear to Send, Data Set Ready, 
Ring Indicator, or Data Carrier 
Detect 

Reading the Modem Status 
register 
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line control register (LCR) 

The system programmer controls the format of the asynchronous data communication exchange through the 
Line Control register. In addition, the programmer is able to retrieve, inspect, and modify the contents of the 
Line Control register; this eliminates the need for separate storage of the line characteristics in system 
memory. The contents of this register are summarized in Table 3 and are described below. 

Bits 0 and 1. These two bits specify the number of bits in each transmitted or received serial character. These 
bits are encoded as follows: 

Bit 1 Bit 0 Word Length 

0 0 5 Bits 

0 1 6 Bits 

1 0 7 Bits 

1 1 8 Bits 

Bit 2. This bit specifies either one, one and one-half, or two Stop bits in each transmitted character. If bit 2 is a 
logic 0, one Stop bit is generated in the data. If bit 2 is a logic 1, the number of Stop bits generated is 
dependent on the word length selected with bits 0 and 1. The receive clocks the first stop bit only, regardless 
of the number of stop bits selected. The number of Stop bits generated, in relation to word length and bit 2, is 
shown in the following. 

Bit 2 
Word Length Selected 

by Bits 1 and 2 

Number of Stop 

Bits Generated 

0 Any word length 1 

1 5 bits 1 1/2 

1 6 bits 2 

1 7 bits 2 

1 8 bits 2 

Bit 3. This bit is the Parity Enable bit. When bit 3 is a logic 1, a Parity bit is generated in transmitted data 
between the last data word bit and the first stop bit. In received data, if bit 3 is a logic 1, parity is checked. 
When bit 3 is a logic 0, no parity is generated or checked. 

Bit 4. Bit 4 is the Even Parity Select bit. When parity is enabled by bit 3: a logic 1 in bit 4 produces Even Parity 
(an even number of logic is in the data and parity bits) and a logic 0 in bit 4 produces Odd Parity (an odd 
number of logic 1s). 

Bit 5. This is the Stick parity bit. When bits 3, 4, and 5 are logic 1 s, the Parity bit is transmitted and checked as 
a logic 0. When bits 3 and 5 are logic ls and bit 4 is a logic 0, the Parity bit is transmitted and checked as a 
logic 1. If bit 5 Is a logic 0, stick parity is disabled. 

Bit 6. This bit is the Break Control bit. Bit 6 is set to a logic 1 to force a break condition, i.e, a condition where 
the Serial Output (SOUT) pin is forced to the spacing (logic 0) state. When bit 6 is set to a logic 0, the break 
condition is disabled. The break condition has no effect on the transmitter logic; it only effects the serial 
output. 

Bit 7. This bit is the Divisor Latch Access bit (DLAB). Bit 7 must be set to a logic 1 to access the Divisor 
Latches of the Baud Generator during a read or write. Bit 7 must be set to a logic 0 during a read or write to 
access the Receiver Buffer, the Transmitter Holding register, or the Interrupt Enable register. 
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modem control register (MCR) 

The Modem Control register is an 8-bit register that controls an interface with a modem, data set, or peripheral 
device that is emulating a modem. The contents of this register are summarized in Table 3 and are described 
below. 

Bit 0. Bit 0 (DTR) controls the Data Terminal Ready (DTR) output. Setting this bit to a logic 1 forces the DTR 
output to its low state. When bit 0 is set to a logic 0, DTR goes high. 

Bit 1. Bit 1 (RTS) controls the Request to Send (RTS) output in a manner identical to Bit 0's control over the 
DTR output. 

Bit 2. Bit 2 (OUT 1) controls the Output  1 (OUT 1) signal, a user-designated output signal, in a manner 
identical to Bit 0's control over the DTR output. 

Bit 3. Bit 3 (OUT 2) controls the C.. -  it 2 (OUT 2) signal, a user-designated output signal, in a manner 
identical to Bit 0's control over the t I P. )utput. 

Bit 4. Bit 4 provides a local loopback feature for diagnostic testing of the ACE. When this bit is set to a logic 
high, the following occurs: 

1. The transmitter Serial Output.(SOUT) is set high. 
2. The receiver Serial Input (SIN) is disconnected. 
3. The output of the Transmitter Shift 	• is . ..ed back into the Receiver Shift register input. 
4. The four modem control inputs (CTS,  • 	t.• . , and RI) are disconnected. 
5. The four modem control outputs (DTR, RTS, OUT 1, and OUT 2) are internally connected to the four 

modem control inputs. 
6. The four modem control output pins are forced to their inactive states (high). 

In the diagnostic mode, data that is transmitted is immediately received. This allows the processor to verify the 
transmit- and receive-data paths to the ACE. The receiver and transmitter interrupts are fully operational. The 
modem control interrupts are also operational but the modem control interrupt's sources are now the lower 
four bits of the Modem Control register instead of the four modem control inputs. All interrupts are still 
controlled by the Interrupt Enable register. 

Bit 5 through 7. These bits are permanently set to logic 0. 

line status register (LSR)t 

The Line Status Register provides information to the CPU concerning the status of data transfers. The 
contents of this register are described below and summarized in Table 3. 

Bit 0. Bit 0 is the Data Ready (DR) indicator for the receiver. This bit is set to a logic 1 condition whenever a 
complete incoming character has been received and transferred into the Receiver Buffer register or the FIFO 
and is reset to logic 0 by reading all of the data in the Receiver Buffer Register or the FIFO. 

Bit 1i. Bit 1 is the Overrun Error (OE) indicator. When this bit is set to logic 1, it indicates that before the 
character in the Receiver Buffer register was read, it was overwritten by the next character transferred into the 
register. The OE indicator is reset every time the CPU reads the contents of the Line Status register. If the FIFO 
mode data continues to fill the FIFO beyond the trigger level, an overrun error will occur only after the FIFO is 
full and the next character has been completely received in the shift register. OE is indicated to the CPU as 
soon as it happens. The character in the shift register is overwritten, but is not transferred to the FIFO. 

Bit 2t. Bit 2 is the Parity Error (PE) indicator. When this bit is set to logic 1, it indicates that the parity of the 
received data character does not match the parity selected in the Line Control Register (bit 4). The PE bit is 
reset every time the CPU reads the contents of the Line Status register. In the FIFO mode, this error Is 

t The Line Status register is intended for read operations only; writing to this register Is not recommended outside of a factory testing 
environment. 

t Bits 1 through 4 are the error conditions that produce a Receiver Line Status interrupt. 
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associated with the particular character in the FIFO to which it applies. This error is revealed to the CPU when 
its associated character is at the top of the FIFO. 

Bit A Bit 3 is the Framing Error (FE) indicator. When this bit is set to logic 1, it indicates that the received 
character did not have a valid (logic 1) Stop bit. The FE bit is reset every time the CPU reads the contents of 
the Line Status register. In the FIFO mode, this error is associated with the particular character in the FIFO to 
which it applies. This error is revealed to the CPU when its associated character is at the top of the FIFO. The 
ACE will try to resynchronize after a framing error. To accomplish this, it is assumed that the framing error is 
due to the next start bit. The ACE then samples this start bit twice and then accepts the input data. 

Bit 4. Bit 4 is the Break Interrupt (BI) indicator. When this bit is set to logic 1, it indicates that the received data 
input was held in the logic 0 state for longer than a full-word transmission time. A "full-word transmission time" 
is defined as the total time of the Start, Data, Parity, and Stop bits. The BI bit is reset every time the CPU reads 
the contents of the Line Status register. In the FIFO mode, this error is associated with the particular character 
in the FIFO to which it applies. This error is revealed to the CPU when its associated character is at the top of 
the FIFO. When break occurs, only one 0 character is loaded into the FIFO. The next character transfer is 
enabled after SIN goes to the marking state and receives the next valid start bit. 

Bit 5. Bit 5 is the Transmitter Holding Register Empty (THRE) indicator. This bit is set to logic 1 when the 
Transmitter Holding Register is empty, indicating that the ACE is ready to accept a new character. If the THRE 
interrupt is enabled when the THRE bit is a logic 1, then an interrupt is generated. THRE is set to a logic 1 
when the contents of the Transmitter Holding Register are transferred to the transmitted Shift Register. This bit 
is reset to logic 0 concurrent with the loading of the Transmitter Holding Register by the CPU. In the FIFO 
mode, this bit is set when the transmit FIFO is empty; it is cleared when at least 1 byte is written to the transmit 
FIFO. 

Bit 6. Bit 6 is the Transmitter Empty (TEMT) indicator. This bit is set to a logic 1 when the Transmitter Holding 
register and the Transmitter Shift register are both empty. When either the Transmitter Holding register or the 
Transmitter Shift register contains a data character, the TEMT bit is reset to logic 0. In the FIFO mode, this bit is 
set to a 1 when the transmitter FIFO and shift register are both empty. 

Bit 7. In the TL16C550A, this bit is always reset to logic 0. In the TL16C450 mode, this bit is always a 0. In the 
FIFO mode, LSR7 is set when there is at least one parity, framing, or break error in the FIFO. It is cleared when 
the microprocessor reads the LSR and there are no subsequent errors in the FIFO. 

t Bits 1 through 4 are the error conditions that produce a Receiver Line Status interrupt. 

modem status register (MSR) 

The Modem Status register is an 8-bit register that provides information about the current state of the control 
lines from the modem, data set, or peripheral device to the CPU. Additionally, four bits of this register provides 
change information; when a control input from the modem changes state, the appropriate bit is set to logic 1. 
All four bits are reset to logic 0 when the CPU reads the Modem Status register. The contents of this register 
are summarized in Table 3 and are described below. 

Bit 0. Bit 0 is the change in Clear to Send (DCTS) indicator. This bit indicates that the CTS input has changed 
state since the last time it was read by the CPU. When this bit is a logic 1 and the Modem Status Interrupt is 
enabled, a Modem Status Interrupt is generated. 

Bit 1. Bit 1 is the change in Data Set Ready (DDSR) indicator. This bit indicates that the DSR input has 
changed state since the last time it was read by the CPU, When this bit is a logic 1 and the Modem Status 
Interrupt is enabled, a Modem Status Interrupt is generated. 

Bit 2. Bit 2 is the Trailing Edge of Ring Indicator (TERI) detector. This bit indicates that the RI input to the chip 
has changed from a low to a high state. When this bit is a logic 1 and the Modem Status Interrupt is enabled, a 
Modem Status Interrupt is generated. 
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TL16C550A 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

Bit 3. Bit 3 is the change in Data Carrier Detect (DDCD) indicator. This bit indicates that the DCD input to the 
chip has changed state since the last time it was read by the CPU. When this bit is a logic 1 and the Modem 
Status Interrupt is enabled, a Modem Status Interrupt is generated. 

Bit 4. Bit 4 is the compliment of the Clear to Send (CTS) input. If Bit 4 (loop) of the Modem Control register is 
set to a logic 1, this bit is equivalent to the Modem Control register bit 1 (RTS). 

Bit 5. Bit 5 is the compliment of the Data Set Ready (DSR) input. It Bit 4 (loop) of the Modem Control register is 
set to a logic 1, this bit is equivalent to the Modem Control register bit 0 (DTR). 

Bit 6. Bit 6 is the compliment of the Ring Indicator (RI) input. If Bit 4 (loop) of the Modem Control register is set 
to a logic 1, this bit is equivalent to the Modem Control registers bit 2 (OUT 1). 

Bit 7. Bit 7 is the compliment of the Data Carrier Detect (DCD) input. If Bit 4 (loop) of the Modem Control 
register is set to a logic 1, this bit is equivalent to the Modem Control registers bit 3 (OUT 2). 

scratch register (SCR) 

The Scratch register is an 8-bit register that is intended for the programmer's use as a "scratchpad," in the 
sense that it will temporarily hold the programmer's data without affecting any other ACE operation. 

programmable baud generator 

The ACE contains a programmable baud generator that takes a clock input in the range between dc and 
8 MHz and divides it by a divisor in the range between 1 and 2 16 -1. The output frequency of the baud 
generator is sixteen times (16 X) the baud rate. The formula for the divisor is: 

divisor # = XIN frequency input ÷ (desired baud rate X 16) 

Two 8-bit registers, called divisor latches, are used to store the divisor in a 16-bit binary format. These divisor 
latches must be loaded during initialization of the ACE in order to ensure desired operation of the baud 
generator. When either of the divisor latches is loaded, a 16-bit baud counter is also loaded to prevent long 
counts on initial load. 

Tables 5 and 6, which follow, illustrate the use of the baud generator with crystal frequencies of 1.8432 MHz 
and 3.072 MHz, respectively. For baud rates of 38.4 kilobits per second and below, the error obtained is very 
small. The accuracy of the selected baud rate is dependent on the selected crystal frequency. 

Refer to Figure 10 for examples of typical clock circuits. 

FIFO interrupt-mode operation 

When the receiver FIFO and receiver interrupts are enabled (FCRO = 1, IERO = 1) receiver interrupts will 
occur as follows: 

1. The Receive Data Available interrupt will be issued to the microprocessor when the FIFO has 
reached its programmed trigger level. It will be cleared as soon as the FIFO drops below its 
programmed trigger level. 

2. The IIR Receive Data Available indication also occurs when the FIFO trigger level is reached, and, like 
the interrupt, it is cleared when the FIFO drops below the trigger level. 

3. The Receiver Line Status interrupt (IIR = 06), as before, has higher priority than the Received Data 
Available (IIR = 04) interrupt. 

4. The data ready bit (LSRO) is set as soon as a character is transferred from the shift register to the 
receiver FIFO. It is reset when the FIFO is empty. 

When receiver FIFO and receiver interrupts are enabled, receiver FIFO timeout interrupts will occur as follows: 
1. FIFO timeout interrupt will occur if the following conditions exist: 

a. At least one character is in the FIFO. 
b. The most recent serial character received was longer than 4 continuous character times ago (if 

2 stop bits are programmed, the second one is included in this time delay). 

2-950 
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TL16C550A 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

c. The most recent microprocessor read of the FIFO was longer than 4 continuous character 
times ago. 

This will cause a maximum character received to interrupt issued delay of 160 ms at 300 baud with a 
12-bit character. 

2. Character times are calculated by using the RCLK input for a clock signal (this makes the delay 
proportional to the baud rate). 

3. When a timeout interrupt has occurred, it is cleared and the timer reset when the microprocessor 
reads one character from the receiver FIFO. 

4. When a timeout interrupt has not occurred, the timeout timer is reset after a new character is received 
or after the microprocessor reads the receiver FIFO. 

When the transmit FIFO and transmitter interrupts are enabled (FCRO = 1, IER1 = 1), transmit interrupts will 
occur as follows: 

1. The Transmitter Holding Register interrupt (02) occurs when the transmit FIFO is empty. It is cleared 
as soon as the Transmitter Holding Register is written to (1 to 16 characters may be written to the 
transmit FIFO while servicing this interrupt) or the IIR is read. 

2. The Transmit FIFO Empty indications will be delayed 1 character time minus the last stop bit time 
when the following occurs: THRE = 1 and there have not been at least two bytes at the same time in 
the transmit FIFO since the last THRE = 1. The first transmitter interrupt after changing FCRO will be 
immediate, if it is enabled. 

Character timeout and receiver FIFO trigger level interrupts have the same priority as the current Received 
Data Available interrupt; Transmit FIFO Empty has the same priority as the current Transmitter Holding 
Register Empty interrupt. 

FIFO polled -mode operation 

With FCRO = 1, resetting IERO, IER1, IER2, IER3, or all four to 0 puts the ACE in the FIFO Polled Mode of 
operation. Since the receiver and transmitter are controlled separately, either one or both can be in the polled 
mode of operation. 

In this mode, the user program will check receiver and transmitter status via the LSR. As stated previously: 
1. LSRO will be set as long as there is one byte in the receiver FIFO. 
2. LSR1 through LSR4 will specify which error(s) have occurred. Character error status is handled the 

same way as when in the interrupt mode, the IIR is riot affected since IER2 = 0. 
3. LSR5 will indicate when the transmit FIFO is empty. 
4. LSR6 will indicate that both the transmit FIFO and shift registers are empty. 
5. LSR7 will indicate whether there are any errors in the receiver FIFO. 

There is no trigger level reached or timeout conditions indicated in the FIFO Polled Mode. However, the 
receiver and transmit FIFOs are still fully capable of holding characters. 
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TL1 6C550A 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

PRINCIPLES OF OPERATION 

TABLE 5. BAUD RATES USING A 1.8432-MHz CRYSTAL 

DESIRED 
BAUD RATE 

DIVISOR USED 
TO GENERATE 

16 X CLOCK 

PERCENT ERROR 
DIFFERENCE BETWEEN 
DESIRED AND ACTUAL 

50 2304 

75 1536 

110 1047 0.026 
134.5 857 0.058 

150 768 

300 384 

600 192 

1200 96 

1800 64 

2000 58 0.69 

2400 48 

3600 32 

4800 24 

7200 16 

9600 12 

19200 6 
nAdnn 3 

. 2 2.86 

TABLE 6. BAUD RATES USING A 3.072-MHz CRYSTAL 

DESIRED 
BAUD RATE 

DIVISOR USED 
TO GENERATE 

16 X CLOCK 

PERCENT ERROR 
DIFFERENCE BETWEEN 
DESIRED AND ACTUAL 

50 3840 

75 2560 

110 1745 

134.5 1428 • 

150 1280 

300 640 

600 320 

1200 160 

1800 107 0.312 

2000 96 

2400 80 
3600 53 0.628 

40 

27 1.23 
0800 20 

. 10  

• 5 

TEXAS 
INSTRUMENTS 

2-952 	 POST OFFICE BOX 865303 • DALLAS, TEXAS 75285 



• 	 
	c, 

Rp 

OPTIONAL 

DRIVER 
OPTIONAL 

CLOCK 
OUTPUT 

XOUT 

XIN 

EXTERNAL 
CLOCK 

DRIVER 

OSCILLATOR CLOCK 

TO BAUD 
GENERATOR 

LOGIC 

XIN 

ICRYSTAL 

t= 

RX2 

T  C2 	
XOUT 

OSCILLATOR CLOCK 
TO BAUD 

	0-0. 	GENERATOR 

LOGIC 

VCC 

I 	0 

I4 	

TL16C550A 
ASYNCHRONOUS COMMUNICATIONS ELEMENT 

PRINCIPLES OF OPERATION 

TYPICAL CRYSTAL OSCILLATOR NETWORK 

CRYSTAL Rp RX2 Cl C2 

3.1 MHz 1 Mil 1.5 kit 10-30 pF 40-60 pF 

1.8 MHz 1 Mil 1.5 kit 10-30 pF 40-60 pF 

FIGURE 16. TYPICAL CLOCK CIRCUITS 
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uA9636AC 
DUAL LINE DRIVERS WITH ADJUSTABLE SLEW RATE 

D2608, OCTOBER 1980—REVISED SEPTEMBER 1986 

• Meets EIA Standards RS-423-A and 
RS-232-C and Federal Standard 1030 

• Slew Rate Control 

• Output Short-Circuit-Current Limiting 

• Wide Supply Voltage Range 

• 8-Pin Package 

• Designed to Be Interchangeable With 
Fairchild 9636A 

description 

The uA9636AC is a dual single-ended line driver 
designed to meet EIA Standards RS-423-A and 
RS-232-C and Federal Standard 1030. The slew 

rates of both amplifiers are controlled by a single 

external resistor, RWS, connected between the 
wave-shape-control terminal and ground. Output 
current limiting is provided. Inputs are 

compatible with TTL and CMOS and are diode-
protected against negative transients. This 

device operates from ± 12 V and is supplied in 
an 8-pin package. 

The uA9636AC is characterized for operation 

from 0 °C to 70°C. 

D, JG, OR P PACKAGE 

(TOP VIEW) 

VCC + 
1Y 

2Y 

VCC - 

logic symbol t 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

logic diagram 

1A 
(2) 

WAVE-SHAPE 11 I 
CONTROL 

2A 131 

W-S 

1A 

2A 

GND 

(6) 

1Y 

2Y 

 

schematics of inputs and outputs 

1•1411• I TInh 	locuments contain information 
•• 	• • I 'lion date. Products conform to 

spe.,.:•catu...... per the terms of Texas 
Instruments standard warranty. Production 
processing does not necessarily include testing of all 
parameters. 
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uA9636AC 
DUAL LINE DRIVERS WITH ADJUSTABLE SLEW RATE 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Positive supply voltage range, Vcc + lsee Note 1) 	  VCC to 15 V 
Negative supply voltage range, VCC — 	  0.5 V to —15 V 
Output voltage 	  t 15 V 
Output current 	  t 150 mA 
Continuous total power dissipation (see Note 2) 	  See Dissipation Rating Table 
Operating free-air temperature range 	  0°C to 70°C 

Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package 	  300 °C 
Lead temperature 1,6 mm 11/16 inch) from case for 10 seconds: D and P packages 	 260 °C 

NOTES: 1. All voltage values are with respect to the network ground terminal. 
2. In the JG package, uA9636AC chips are glass mounted. 

DISSIPATION RATING TABLE 

PACKAGE 	
TA — 25°C 	DERATING FACTOR 	TA - 70°C 

POWER RATING ABOVE TA 25°C POWER RATING 

	

725 mW 
	

5.8 mW/°C 
	

464 mW 

JG 
	

825 mW 
	

6.6 mW/°C 
	

528 mW 

	

1000 mW 
	

8.0 mW/°C 
	

640 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Positive supply voltage, VCC+ 10.8 12 13.2 V 

Negative supply voltage, Vcc_ —10.8 —12 —13.2 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VIL n A V 

Wave-shaping resistor, Rws 10 ".• 	i kfl 

Operating free-air temperature, TA 0 70 ° C 
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uA9636AC 
DUAL LINE DRIVERS WITH ADJUSTABLE SLEW RATE 

electrical characteristics over recommended range of free-air temperature, supply voltage, and wave-
shaping resistance (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
MIN 	TYP t 	MAX 

(See Note 3) 
UNIT 

VIK Input clamp voltage 11 = —15 mA —1.1 —1.5 V 

VON High-level output voltage V1 = 0.8 V 

RL = c° 5 5.6 6 

V RL = 3 kO to ground 5 5.6 6 

RL = 450 0 to ground 4 5.4 6 

VOL Low-level output voltage Vi = 2 V 

RL = co —6 —5.7 —5 

V RL = 3 k0 to ground —6 —5.6 —5 

RL = 450 0 to ground —6 —5.4 —4 

11H High-level input current 
VI = 2.4 V 10 

• µA 
VI = 5.5 V ' 

11L Low-level input current Vi = 0.4 V —20 —,..,... gA 

10 Output current (power off) VCC ± = 0,  Vo = ±6 V ± FA 

IOS Short-circuit output currentt 
VI = 2 V 15 25 

-  mA 
Vi = 0 —15 —40 —150 

ro  Output resistance RL = 450 0 25 50 fl 

Icc 4_ Positive supply current 
VCC = ±12 V, 

Rws = 100 kfl, 

Vi = 0, 

Output open 
13 18 mA 

ICC— Negative supply current 
VCC = ± 12 V, 

Rws = 100 kfl, 

Vi = 0, 

Output open 
—13 —18 mA 

tAll typical values are at VCC ±12 V, TA = 25°C. 
tNot more than one output should be shorted to ground at a time. 
NOTE 3: The algebraic convention, in which the less-positive (more-negative) limit is designated as minimum, is used in this data sheet 

for logic voltage levels, e.g., when — 5 V is the maximum, the minimum is a more-negative voltage. 

switching characteristics, VCC + = 12 V, TA = 25°C, see Figure 1 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

Rws = 101(0 0.8 1.1 1.4 

tTLH Transition time, low-to-high-level output 
AL = 450 0, 

CL = 30 pF 

Rws = 100k0 8 11 14 
AS 

Rws = 500 MI 40 55 70 

Rws = 1 MO 80 110 140 

Rws = 10 40 0.8 1.1 1.4 

tTHL Transition time, high-to-low-level output 
AL = 450 0, 

CL = 30 pF 

Rws = : 	.(11 8 11 14 
As 

RWS = • 	<0 40 55 70 

RWS = 1  mO 80 110 140 

TEXAS 4011/  
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 2-957 



OUTPUT 

TEST CIRCUIT VOLTAGE WAVEFORMS 

	 \ 3V 

0 V 
INPUT 

INPUT / 

OUTPUT 	(See Note BI 

CL - 30 pF 

(See Note A) 

50 0 

tTHL 	 14— 
I 

_..44 14— 1 TLH 

I 	I 
V cc 

VCC + 

, II 	I 
VCC± - I ±12 V _ 
RWS – 100 kil 

– RL – 450 0 

TA - 70°C 

TA = 0°C 

TA = 25°C 

s.. 	■  ..._ 

0 	04 	08 	12 	16 
V1–Input Voltage–V 

FIGURE 2 

III 

VRWS 
c C 

tI 

".10±01k2OV  
. 

TA  ... 0°C 

TA = 25°C 
I 

TA = 70° C 

--TA = 0° C 

TA m 25 ° C 

TA = 70°C 

1 2 3 4 5 6 7 8 
VI–Input Voltage–V 

FIGURE 3 

12 

10 

6 

250 

200 

150 

5 0 
0 

I –2 
O 

–4 

– 6 

– 8 

100 

50 

0 

c 

 • 

- 50 

- 100 

–150 

–200 

–250 
–2 

uA9636AC 
DUAL LINE DRIVERS WITH ADJUSTABLE SLEW RATE 

PARAMETER MEASUREMENT INFORMATION 

NOTES: A. CL includes probe and jig capacitance. 
B. The input pulse is supplied by a generator having the following characteristics: t r  5.10 ns, ti s 10 ns, Zo  = 50 0, 

PRR s 1 kHz, duty cycle = 50%. 

FIGURE 1. TRANSITION TIMES 

TYPICAL CHARACTERISTICS 

OUTPUT VOLTAGE 
	

INPUT CURRENT 

vs 
	 vs 

INPUT VOLTAGE 
	

INPUT VOLTAGE 
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uA9636AC 
DUAL LINE DRIVERS WITH ADJUSTABLE SLEW RATE 

TYPICAL CHARACTERISTICS 

OUTPUT CURRENT 
	

OUTPUT CURRENT 
vs 
	 vs 

OUTPUT VOLTAGE 
	

OUTPUT VOLTAGE 
(POWER ON) 
	

(POWER OFF) 

V0—Output Voltage—V 
	

Vo—Output Voltage—V 

FIGURE 4 
	

FIGURE 5 
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vs 
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uA9636AC 
DUAL LINE DRIVERS WITH ADJUSTABLE SLEW RATE 

APPLICATION INFORMATION 

TWISTED PAIR 

OR 

FLAT CABLE 

5V 

uA9637A 1-1_ 
uA9636A -\.,...r 

RWS 

12 V 

- 	 IF 

-12 V 

FIGURE 7. RS-423-A SYSTEM APPLICATION 
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uA9637M 	JG PACKAGE 

uA9637C 	D, JG, OR P PACKAGE 

(TOP VIEW) 

VCC 
1 OUT 
2OUT 

GND 

1IN + 
11N -
21N + 
21N - 

logic symbolt 

This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

logic diagram 

1IN 
lOUT 

2IN 

2IN 

181 

12) 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

8 kn. 
INPUT 

CURRENT 

SOURCE 

VCC 

uA9637AM, uA9637AC 
DUAL DIFFERENTIAL LINE RECEIVER 

D2609, SEPTEMBER 1980—REVISED NOVEMBER 1986 

• Meets EIA Standards RS-422-A and 
RS-423-A 

• Meets Federal Standards 1020 and 1030 

• Operates from Single 5-V Power Supply 

• Wide Common-Mode Voltage Range 

• High Input Impedance 

• TTL-Compatible Outputs 

• High-Speed Schottky Circuitry 

• 8-Pin Dual-In-Line and "Small Outline" 18 ) 1lN + 
Packages 	 (7) 

11N 
• Similar to SN75157 except for Corner VCC 	 2IN + 16)  

and Ground Pin Positions 	 (5) 2IN 

(2) 
1OUT 

131 
2OUT 

• Designed to Be Interchangeable with 
Fairchild ttA9637A 

description 

The uA9637AC is a dual differential line receiver 
designed to meet EIA standards RS-422-A and 

RS-423-A and Federal Standards 1020 and 
1030. It utilizes Schottky circuitry and has TTL-

compatible outputs. The inputs are compatible 

with either a single-ended or a differential-line 
system. This device operates from a single 5-volt 

power supply and is supplied in an 8-pin dual-in-

line package and small outline package. 

The uA9637AM is characterized over the full 
military temperature range of — 55 °C to 125 °C. 
The uA9637AC is characterized for operation 

from 0 °C to 70 °C. 

schematics of inputs and outputs 

• 1:010 docol..1.• cc .re 

	

L.11 . ,:t is of a, 	 h. . 
P. 	..:.Form to specifier 	•ge 

▪ lbses Instruments stal,Ja:J 
Production processing does not necessarily 
include testing of all parameters. 
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uA9637AM, uA9637AC 
DUAL DIFFERENTIAL LINE RECEIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  -0.5 V to 7 V 
Input voltage 	  ± 15 V 
Differential input voltage (see Note 2) 	  ±15 V 
Output voltage (see Note 1) 	  -0.5 V to 5.5 V 
Low-level output current 	  50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): 

D package 	  725 mW 
JG package: uA9637AM 	  1050 mW 

uA9637AC 	  825 mW 
P package 	  1000 mW 

Operating free-air temperature range: uA9637AM 	  -55°C to 125°C 
uA9637AC 	  0 °C to 70 °C 

Storage temperature range 	  -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package 	  300 °C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or P package 	  260 °C 

NOTES: 1. All voltage values, except differential input voltage, are with respect to the network ground terminal. 
2. Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input. 
3. For operation above 25°C free-air temperature, derate linearly at the following rates: 5.8 mW/°C for the D package, 8.4 mW/ °C 

for uA9637AM in the JG package, 6.6 mW/ °C for uA9637AC in the JG package, and 8.0 mW/ °C for the P package. 

recommended operating conditions 

uA9637AM uA9R37AC 
UNIT 

MIN 	NOM 	MAX P.11'1 	'1..V - ri,c1- 
Supply voltage, VCC 4.5 	5 	5.5 4., o 

Common-mode input voltage, Vic ±7 ±7 V 

Operating free-air temperature, TA -55 	 125 0 	 70 °C 

electrical characteristics over recommended ranges of supply voltage, common-mode input voltage, 
and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
MIN TYPt MAX 

See Note 4 
UNIT 

VT Threshold voltage (VT ÷ and VT _I 
See Note 5 

-0.2 0.2 
V 

-0.4 0.4 

Vhys  Hysteresis (VT + - VT _ ) 70 mV 

VOH High-level output voltage VID = 0.2 V, 10 = -1 mA 2.5 3.5 V 

VOL Low-level output voltage VID = -0.2 V, 10 = 20 mA 0.35 	0.5 V 

II Input current 
VCC = 0 to 5.5 V. 

See Note 6 

Vi = 10 V 1.1 	3.25 
mA 

VI= -10 V -1.6-3.25 

IOS Short-circuit output current Vo = 0, VID = 0.2 V -40 -75 -100 mA 

ICC Supply current VID = -0.5 V, No load 35 	50 mA 

t All typical values are at VCC = 5 V, TA = 25°C. 
Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTES: 4. The algebraic convention, in which the less positive (more negative) limit is designated as minimum, is used in this data sheet 
for threshold levels only. 

5. The expanded threshold parameter is tested with a 500-0 resistor in series with each input. 
6. The input not under test is grounded. 
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uA9637AM, uA9637AC 
DUAL DIFFERENTIAL LINE RECEIVER 

switching characteristics, VCC = 5 V, TA = 25 °C 

PARAMETER TEST CONDITION MIN 	TYP MAX UNIT 

tpLH Propagation delay time, low-to-high-level output 
CL = 30 pF, 	See Figure 1 

15 25 ns 

tpHL Propagation delay time, high-to-low-level output 13 25 ns 

PARAMETER MEASUREMENT INFORMATION 

50% 

10_11.1 tp L H 

50% 

I 	 
1.11-►1 tP H L 

1.5 V A 
OUTPUT 

1.5 V 

   

VOLTAGE WAVEFORM 

VC C+ 
	

OUTPUT 
	

Vcc+ 	 +0.5 V 

INPUT 

(see Note RI 

-0.5 V 

NOTES: A. CL includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: t r  < 5 ns, tf 	5 ns, PRR 	5 MHz, 

duty cycle = 50%. 

FIGURE 1. TRANSITION TIMES 

TYPICAL CHARACTERISTICS 
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vs 
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FIGURE 2 
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uA9637AM, uA9637AC 
DUAL DIFFERENTIAL LINE RECEIVER 

TYPICAL CHARACTERISTICS 
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HIGH-LEVEL OUTPUT CURRENT 
VS 
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uA9637AM, uA9637AC 
DUAL DIFFERENTIAL LINE RECEIVER 

TYPICAL APPLICATION DATA 

FIGURE 7. RS-422-A SYSTEM APPLICATIONS 
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TYPICAL OF ALL OUTPUTS 

VCC 

9.6 0 NOM 

OUTPUT 

GND 

EQUIVALENT OF EACH INPUT 

!

• 	Meets EIA Standard RS-422-A 

• Operates From a Single 5-V Supply 

• TTL-and CMOS-Input Compatibility 

• Output Short-Circuit Protection 

• Schottky Circuitry 

• Designed to Be Interchangeable With 
Fairchild 9638 

description 

The uA9638C is a dual high-speed differential 
line driver designed to meet EIA Standard 

RS-422-A. The inputs are TTL- and CMOS-
compatible and have input clamp diodes. 
Schottky-diode-clamped transistors are used to 

minimize propagation delay time. This device 
operates from a single 5-V power supply and is 

supplied in an 8-pin package. 

The uA9638C is characterized for operation 

from 0 °C to 70 °C. 

uA9638C 
DUAL HIGH-SPEED DIFFERENTIAL LINE DRIVER 

D, JG, OR P PACKAGE 

(TOP VIEW) 

VCC 

1A 

2A 

GND 

logic symbol t 

logic diagram 

(8) 
1Y 

(2) 
1A 

(7) 
1Z 

D2612, OC . 	1980—REVISED SEPTEMBER 1986 

1Y 

1Z 

2Y 

2Z 

   

(61 

 

 

13) 
2Y 

2A 

  

 

(5) 
2Z 

     

TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

schematics of inputs and outputs 

PRODUCTION DATA documents contain 
information current as of publication data. 
Products conform to specifications per the terms 
of Texas Instruments standard warranty. 
Production processing does not necessarily 
include testing of all parameters. 
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uA9638C 
DUAL HIGH-SPEED DIFFERENTIAL LINE DRIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage range, VCC (see Note 1) 	  —0.5 V to 7 V 
Input voltage range 	  —0.5 V to 7 V 
Continuous total power dissipation (see Note 2) 	  See Dissipation Rating Table 
Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package 	  300 °C 
Lead temperature 1,6 mm (1/16 inch) from 10 seconds: D and P package 	  260 °C 

NOTES: 1. Voltage values except differential output voltages are with respect to network ground terminal. 
2. In the JG package, uA9638C chips are glass mounted. 

DISSIPATION RATING TABLE 

PACKAGE 
TA =, 25°C DERATING FACTOR TA — 70°C 

POWER RATING ABOVE TA — 25°C POWER RATING 

725 mW 5.8 mW/°C 464 mW 

JG 825 mW 6.6 mW/°C 528 mW 

P 1000 mW 8.0 mW/°C 640 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VII_ 0.8 V 

High-level output current, 'OH — 50 mA 

Low-level output current, 10L 50 mA 

Operating free-air temperature, TA 0 70 °C 

TEXAS 
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uA9638C 
DUAL HIGH-SPEED DIFFERENTIAL LINE DRIVER 

electrical characteristics over operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VII( 	Input clamp voltage VCC = 4.75 V, II = –18 mA –1 	–1.2 V 

VON 	High-level output voltage 
VCC = 4.75 V. Viii = 2 V. 

VIL = 0.8 V 

loH = –10 mA 2.5 	3.5 
V 

10H = –40 mA 2 

VOL 	Low-level output voltage 
VCC = 4.75 V, VIH = 2 V, 	VIL = 0.8 V, 

IOL = 40 mA 
0.5 V 

I V001 	I 	I 	'' 	rential output voltage Vcc = 5.25 V, 10 = 0 2V002 V 

I V002 I 	. 	.• 	rential output voltage 

VCC = 4.75 V to 5.25 V, RL = 100 0, See Figure 1 

2 V 

Change in magnitude of t  
AI VOD I 	differential output voltage 

±0.4 V 

1— 
 VOC 	Common-mode output voltage ,  3 V 

Change in magnitude oft 
AI VOC I 

common-mode output voltage 
± 0.4 V 

10 	Output current with power off Vcc = 0, 

Vo = 6 V 0.1 	100 

pA Vo = –0.25 V –0.1 –100 

Vo = –0.25 V to 6 V ±100 

II 	Input current VCC = 5.25 V, Vi = 5.5 V 50 pA 

1 1H 	High-level input current VCC = 5.25 V, Vi -= 2.7 V 25 AA 

IIL 	Low-level input current VCC = 5.25 V, V1 = 0.5 V –200 gA 

IOS 	Short-circuit output currents VCC = 5.25 V, Vo = 0 –50 	–150 mA 

ICC 	Supply current (all drivers) VCC = 5.25 V, 	No load, 	All inputs at 0 V 45 	65 mA 

tAll typical values are at VCC = 5 V and TA = 25°C. 
tAI 	and AI VOC I are the changes in magnitude of V00 and VOC, respectively, that occur when the input is changed from a 

high level to a low level. 

5 1n EIA Standard RS-422-A, VOC, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos• 
jOnly one output at a time should be shorted and duration of the short circuit should not exceed one second. 

switching characteristics, VCC 5 V, TA 25°C 

PARAMETER TEST CONDITION MIN 	TYP MAX UNIT 

tDD :. ■ ••• rential-output delay time 
CL = 15 pF, 

See Figure 2 

RL = 100 0, 
10 15 ns 

rential-output transition time 10 15 ns 

..,...w 1 ns 
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V OUTPUT in%  

41 II- Skew 

Z OUTPUT 	 50% 

V 

50%Ni 

	-  

	VOL 
Skew-01 14- 

VOH 
50%/F---  

VOL 

V OUTPUT 

Z OUTPUT • 	 
CL= 15 pF 

(See Note B) 

3V 

INPUT 

tD0 -10---01 

DIFFERENTIAL I 
OUTPUT 

10% 

0V 

uA9638C 
DUAL HIGH-SPEED DIFFERENTIAL LINE DRIVER 

PARAMETER MEASUREMENT INFORMATION 

INPUT 

FIGURE 1. DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 

TEST CIRCUITS 
	

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse generator has the following characteristics: Z.-= 50 0, PRR 5 500 kHz, t w  = 100 ns, t r  = 5 5 ns. 

B. CL includes probe and jig capacitance. 

FIGURE 2. SWITCHING TIMES 
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11N 4 (8)  
1 

1IN 	
7) 

 

2IN + (6)  
( 

2IN 	
151 

 

(2) 
1 OUT 

(3) 
2OUT 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

VCC 

8 kit 
INPUT 

CURRENT 

SOURCE 

• Meets EIA Standards RS-422-A and 	 ! 
RS-423-A 

• Meets Federal Standards 1020 and 1030 

• Operates from Single 5-V Power Supply 

• Wide Common-Mode Voltage Range 

• High Input Impedance 

• TTL-Compatible Outputs 

• High-Speed Schottky Circuitry 

• 8-Pin Dual-In-Line and "Small Outline" 

Packages 

• Designed to be Interchangeable with 

Fairchild AA9639AC 

description 

The uA9639C is a dual differential line receiver 
designed to meet EIA standards RS-422-A and 
RS-423-A and Federal Standards 1020 and 

1030. It utilizes Schottky circuitry and has TTL-
compatible outputs. The inputs are compatible 

with either a single-ended or a differential-line 
system. This device operates from a single 5-volt 
power supply and is supplied in an 8-pin dual-in-
line package and "small outline" package. 

The uA9639C is characterized for operation 

from 0 °C to 70 °C. 

uA9639C 
DUAL DIFFERENTIAL LINE RECEIVER 

D3009, OCTOBER 1986 

D, JG, OR P PACKAGE 
(TOP VIEW) 

VCC 

1 OUT 

2OUT 

GND 

logic symbol t 

I This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

logic diagram 

1OUT 

2OUT 

1 IN + 

11N -

21N + 

21N - 

schematics of inputs and outputs 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms at Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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uA9639C 
DUAL DIFFERENTIAL LINE RECEIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) 	  —0.5 V to 7 V 
Input voltage 	  ± 15 V 
Differential input voltage (see Note 2) 	  ± 15 V 
Output voltage (see Note 1) 	  —0.5 V to 5.5 V 
Low-level output current 	  50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): 

D package 	  725 mW 
JG package 	  825 mW 
P package 	  1000 mW 

Operating free-air temperature range 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG package 	  300°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D and P package 	 260°C 

NOTES: 1. All voltage values, except differential input voltage, are with respect to the network ground terminal. 

2. Differential input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. For operation above 25°C free-air temperature, derate the D package to 464 mW at 70 °C at the rate of 5.8 mW/°C, the 

JG package to 528 mW at 70 °C at the rate of 6.6 mW/°C, and the P package to 640 mW at 70°C at the rate of 8.0 mW/ °C. 

recommended operating conditions 

MIN NOM MAX UNIT 
Supply voltage, VCC 4.75 5 5.25 V 

Common-mode input voltage, Vic ±7 V 

Operating free-air temperature 	A 0 70 °C 

electrical characteristics over recv71rnerded ranges of supply voltage, common-mode input voltage, 
and operating free-air temperature (unless othewise noted) 

PARAMETER TEST CONDITIONS 
MIN TYPE 	MAX 

See Note 4 
UNIT 

VT Threshold voltage (VT + and VT _ ) 
V See Note 5 —0.4 0.4 

Vhys  Hysteresis (VT + — VT _ I 70 mV 

VOH High-level output voltage VID = 0.2 V, 10 = — 1 mA 2.5 3.5 V 

VOL Low-level output voltage VID = —0.2 V, 10 = 20 mA 0.35 	0.5 V 

li Input current 
VCC = 0 to 5.5 V, 

See Note 6 

Vi = 10 V 1.1 	3.25 
mA 

Vi = — 10 V —1.6 — 3.25 

105 Short-circuit output currentt Vo = 0, VID = 0.2 V —40 —75 —100 mA 

ICC Supply current VID = —0.5 V, No load 35 	50 mA 

tAll typical values are at VCC = 5 V, TA = 25°C. 

tOnly one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTES: 4. The algebraic convention, in which the less positive more negative) limit is designated as minimum, is used in this data sheet 

for threshold levels only. 

5. The expanded threshold parameter is tested with a 500-0 resistor in series with each input. 

6. The input not under test is grounded. 

switching characteristics, VCC = 5 V, TA = 0°C to 70°C 

PARAMETER TEST CONDITION MIN 	MAX UNIT 

tPLH 	Propagation delay time, low-to-high-level output 
CL = 30 pF, 	See Figure 1 

85 ns 

tpHL 	Propagation delay time, high-to-low-level output 85 ns 
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DUAL DIFFERENTIAL LINE RECEIVER. 

PARAMETER MEASUREMENT INFORMATION 
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NOTES: A. CL includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: t r  5_ 5 ns, 	5 ns, PRR < 5 MHz, 
duty cycle — 50%. 
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uA9639C 
DUAL DIFFERENTIAL LINE RECEIVER 

TYPICAL APPLICATION DATA 
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FIGURE 7. RS-422-A SYSTEM APPLICATIONS 
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