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JD PACKAGE 

(TOP VIEW) 
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SN55500E 
AC PLASMA DISPLAY DRIVER 

02471, DECEMBER 1984—REVISED MAY 1990 

• Controls 32 Electrodes 

• 100-V Totem-Pole Outputs 

• Low Stand-by Power Consumption 

• All Outputs Contain Sink and Source Clamp 
Diodes 

• 15 mA Steady-State Output Current 

• Rugged DMOS Outputs 

• CMOS Inputs 

• Dependable Texas Instruments Quality and 
Reliability 

• Direct Replacement for SN55500D 

description 

The SN55500E is a monolithic BIDFET t 

integrated circuit designed to perform the line 

select operation of a matrix-addressable display. 
The device inputs are diode-clamped CMOS 
inputs. 

The outputs of the driver are normally low and 

can be selectively switched high when the strobe 
input is low. Selection of the outputs is achieved 
through the data, SO, and S1 inputs. The 8-bit 
data stored internally in the serial register is 

inverted and sent to one of four output sections 

by the 2-line to 4-line decoder. All other outputs 
remain low. Internal circuits provide a high-

current pulse to the level-shifting circuit during 
positive output transitions. When the output 

transition is complete, the low steady-state 
current reduces the circuits standby power 
consumption. All outputs contain clamp diodes 
to the VCC2  and GND supply inputs. 

The SN55500E is characterized for operation 
over the full military temperature range of 

—55°C to 125 °C. 

18 19 20 21 22 2324 2526 27 28 

In CD P••• 	03 0 C.) 	C' CO n CD 47 
0 0 Z CD 0 0 0 

NC—No internal connection 

l'BIDFET—Bipolar, double-diffused, N-channel and P-channel MOS 

transistors on same chip — patented process. 

cs•INNCNQ 	(..)  

• 04." 	 ocuments contain information 
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• [ly include testing of all parer • • • 
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SN55500E 
AC PLASMA DISPLAY DRIVER 

Iogic symbol t functional block diagram (positive logic) 

138) 

lal 
 101 

STRB 

EN
l  

0 	11 

G 14 

CMOS/PLASMA DISP 

r 

SO— 

SELECT 

51 	 

DATA 

STROBE 
(1) 

SO 
Si 1391 

CLOCK (3) 
SAGS 
C9/-• 

1 

2-LINE TO 
4-LINE 

DECODER 

9D 

Z4 

Z5 

1,11 	), 
DATA 

1111 	ici8  
11 	1> 

1121 
201 12 	C> 

208 

301 
CLK 	 

R1 

8,12 	1> 

8-BIT 

R2 

R3 

114 
13 	I> 

28 

22) SHIFT 

REGISTER 

R5 

AS 

R7 

Re 

8,13 
308  

1371  
14 	I> 401 

(30) 
8,14 	I> 408 

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

Pin numbers shown are for the JD package. 

FUNCTION TABLE 

INPUTS OUTPUTS 

FUNCTION SELECT SHIFT REGISTER 
DATA CLK STRB 

S1 	SO R1 	R2 	R3 ... R8 101 ... 1Q8 2Q1 ... 208 301 ... 308 4Q1 ... 408 

LOAD 
H X 	X H L 	R1 n 	92n  ... 97 n  L ... L L ... L L ... 	L L ... L 

L X 	X H H 	R1 n 	R2 n  ... 87 n  L ... L L ... L L ... 	L L ... 	L 

R1, 	R2, 	93n  ... R8 0  

CO  
-J

 	
_
I  
X

  

-J
  
_

I
 _1 	

.-- 

R1 n 	R2 n 	R3 0  ... R8 n  

STROBE 

X
 

I
 

I
 R1 n 	R2 0 	R3, ... R8 n  

co 

R1 n 	R2 n 	R3 n  ... R8 n  

R1 n 	R2 n 	R3 0 ... R8 5  

H = high level, L = low level, X = irrelevant, I = low-to-high transition. 
R1 ... R8 = levels currently at internal outputs of shift registers one through eight, respectively. 

R1 n 	R8 n  = levels at outputs R1 through R8 respectively, before the most recent t transition of the clock. 

typical operating sequence 

STRB 	 I 
CLK 

 

ANY OUTPUT IN 
8 SELECTED BY 

SO AND S1 

FR 

3-4 
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VCC1 

INPUT 

GND 

TYPICAL OF ALL OUTPUTS EQUIVALENT OF EACH INPUT 

SN55500E 
AC PLASMA DISPLAY DRIVER 

schematics of inputs and outputs 

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

Supply voltage, VCC1 (see Note 1) 	  13.8 V 
Supply voltage, VCC2 	  100 V 
Input voltage 	  VCC1 +0.3 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) 	 1825 mW 
Operating free-air temperature range 	  —55°C to 125°C 
Storage temperature range 	  —65°C to 150°C 
Case temperature for 60 seconds: FD package 	  260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JD package 	  300 °C 

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

2. For operation above 25°C free-air temperature, see Dissipation Rating Table. 

DISSIPATION RATING TABLE 

POWER DERATING ABOVE 
PACKAGE 

RATING FACTOR TA 

FD 1825 mW 14.6 mW/°C 25°C 

JD 1825 mW 22 mW/°C 67°C 

TEXAS 
INS  ITU.) E Pq 

POST OFFICE BOX 855303 • DALLAS. TEXAS 75285 3-5 



SN55500E 
AC PLASMA DISPLAY DRIVER 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC1 10.8 12 13.2 V 

Supply voltage, VCC2 0 100 V 

High-level input voltage, VIH, as a percentage of VCC1 75% 

Low-level input voltage, VIL, as a percentage of VCC1 25% 

High-level output clamp current 20 mA 

Low-level output clamp current —20 mA 

Clock frequency, f c l oc k 	see Figure 2) 0 8 MHz 

Duration of high or low clock pulse, t w  62 ns 

Setup time, t su  
Data inputs before clockt 20 

ns 
Select inputs before strobe 50 

Hold time, th 

Data inputs after clockt (see Note 31 50 

ns Strobe input high after clock? 50 

Select inputs after strobe? 50 

Operating free-air temperatu e, TA —55 °C 

Operating case temperature, TC 125 °C 

NOTE 3: For operation above 25°C junction temperature, refer to Figure 2. 

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

PARAMETER TEST CONDITIONS VIN TYPt '...1%. UNIT 

VII< Input clamp voltage VCC1 = 12 V, 	II = —12 mA —1 ;.,, V 

VOH High-level output voltage 
VCC1 = 13.2 

100 V V, VCC2 = 

loH = —1 mA 94 97.5 

V 10H = —10 mA 92 94.5 

10H = —15 mA 90 93.5 

Vol_ Low-level output voltage VCC1 	 13.2 V, CC1 = 

V  CC2 = 100 V 

IOL = 1 mA 0.85 2 

V IOL = 10 mA 2 4 

IOL = 15 mA 2.75 5 

Vol< Output clamp voltage VCC2 = 0 
10 = 20 mA 1 2.5 

V  
lo = —20 mA —1.2 —2.5 

11H High-level input current VCC1 = 13.2 V, 	Vi = VIH min 1 AA 

IlL Low-level input current VCC1 = 13.2 V, 	VI = VIL max —1 ILA 

ICC1 Supply current VCC1 = 13.2 V, 	VCC2 = 100 V 0.05 1 mA 

ICC2 Supply current VCC2 = 100 V 1 5 mA 

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

switching characteristics, VCC1 = 12 V, VCC2 = 100 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	 MAX UNIT 

tDHL 	Delay time, high-to-low-level output from strobe input 

CL = 30 pF, 

See Figure 1 

7 50  ns 

tDLH 	Delay time, low-to-high-level output from strobe input 4os, ns 

tTHL 	Transition time, high-to-low-level output 200 ns 

tirLH 	Transition time, low-to-high-level output 300 ns 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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ITLH —01 

VIL 

DLH 14— 	tDHL [4- 

10%  
VALID 

90% 	 on. 	 V° 111  
•-••‘-' , u 

10% 
VOL 

-41 14—  tTH L 

IRRELEVANT 

th 

IRRELEVANT 

VIL 

VIH 

14--th+1 
- - v„_ 

VIH 

14—  tsu 

VIH 

50% 

V I L 

CLK 

tw 	 CI 

tsu 	th -1■1 
VIH 

DATA 

STRB 

SELECT 

OUT 

SN55500E 
AC PLASMA DISPLAY DRIVER 

PARAMETER MEASUREMENT INFORMATION 

OUTPUT 
UNDER 
TEST 

  

TEST 
POINT 

  

  

    

rn CL (See Note Al 

LOAD TEST CIRCUIT 

VOLTAGE WAVEFORMS 

NOTE A. CL includes probe and jig capacitance. 

FIGURE 1. SWITCHING CHARACTERISTICS 

TrxAs 
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SN55500E 
AC PLASMA DISPLAY DRIVER 

TYPICAL CHARACTERISTICS 

MAXIMUM CLOCK FREQUENCY 
vs 

VIRTUAL JUNCTION TEMPERATURE 

VCC1 12 V 
V8-1 — 12 V 
Vii - 0 
(See Note 4) 

3 
25 	45 	65 	85 	105 125 

Tj — Junction Temperature— ° C 

NOTE 4: This curve assumes a symmetrical clock pulse. 

FIGURE 2 

THERMAL INFORMATION 

junction temperature formula 

Tj = TA + PDROJA 

T j = TC + PDROJC 

where 

Tj = virtual junction temperature 
TA = free-air temperature 

PD = average device power dissipation 
RO = thermal resistance (junction-to-air, ROJA, or junction-to-case, RoJC) 

 

PACKAGE TYPE 	Koji\ 
	

RoJc 

 

 

FD 44-pin ceramic 68°C/W 20°C/W 

JD 40-pin ceramic 45°C/W 12°C/W 

 

   

   

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

4 
3-8 



SN55501E 
AC PLASMA DISPLAY DRIVER 

D2472, APRIL 1986—REVISED DECEMBER 1989 

• Controls 32 Electrodes 

• 100-V Totem-Pole Outputs 

• Low Stand-by Power Consumption 

• All Outputs Contain Sink and Source Clamp 

Diodes 

• 15-mA Steady-State Output Current 

• Rugged DMOS Outputs 

• CMOS Inputs 

• Direct Replacement for SN55501C, 
SN55501D 

description 

The SN55501E is a monolithic BIDFET t 

integrated circuit designed to provide the serial-

to-parallel conversion and level translation of 
data in a matrix-addressable display. This device 

has diode-clamped CMOS inputs. 

The Q outputs of these drivers are normally high 

and can be switched either selectively or 
together. Any output whose associated register 

bit (in the internal 32-bit serial register) contains 
a low will switch low when STROBE is low if 

SUSTAIN is high. All other outputs remain high. 

When SUSTAIN is switched low, all outputs 
switch low independently of the data or strobe 
inputs. This feature can be used to generate a 

portion of the SUSTAIN pulse required in the 
operation of an ac plasma display. The internal 

level-shift circuits provide additional drive during 

the times that the outputs switch high to 
facilitate fast rise times while maintaining low 

stand-by power consumption. All outputs 
contain clamp diodes to the VCC2  and GND 

supply inputs. 

The SN55501 E is characterized for operation 
over the full military temperature range of 

— 55°C to 125 °C. 

J PACKAGE 

(TOP VIEW) 

CLOCK  ■ 
SUSTAIN  ■ 
STROBE  ■ 

Q1  ■ 
02  U 

1 U40 

2 	39 

3 	38 
4 	371 
5 	3611 

■  VCC 1 
■  DATA IN 
■  SERIAL OUT 

Q32 

Q31 

Q3  ■ 6 	35 ■  Q30 

Q4  ■ 7 	34 1  Q29 

Q5  • 8 	33 ■  028 

Q6  ■ 9 	3211 Q27 

07  ■ 10 	31 ■  Q26 

Q8  ■ 11 	301 Q25 

09  ■ 12 	29 1  024 

Q10  • 
2 

  023 

Q11  ■ 287 14 4 	2 • Q   ■ 
012  ■ 1  021  

Q13  III  
■ 014 

265  6 	2  

16 

17 	24 

1 0  

• 019 

Q15  I 18 	23 1  Q18 

016 19 	22 • Q17 

GND  ■ 20 	21 ■  VCC2 

FD OR FJ PACKAGE 

(TOP VIEW) 

z  0 
03 Q Y 	— _J 
O u  — U 	 .1( 

U lam— D 

o 

 -J U U Q LIJ O CO 
a 	(n WUZ>OMZO 

6 	5 	4 	3 	2 	1 44 43 42 41 40 

Q2 7  391 Q31 

Q3 8  38  1 Q30 

Q4 1  9 37  1 Q29 

Q5 1  10 36  1 Q28 

Q6 1  1 1 351 Q27 

Q7 112 341 026 

Q8 113 331 Q25 

09 114 321 Q24 

Q10 115 311 Q23 

Q11 116 301 Q22 
Q12 1  1 7 29 1 Q21 

18 19 20 21 22 
 	• 	• 

25 26 27 28 

co a a) CO C) u co 010 
z •-• 	Cs1 

0000(D 00000 

NC—No internal connection 

TBIDFET— Bipolar, double-diffused, N-channel and P-channel MOS 

transistors on same chip — patented process. 

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 440 
INSTRUMENTS 

POST OFFICE BOX 666303 • DALLAS, TEXAS 75265 

Copyright © 1989, Texas Instruments Incorporated 
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SUSTAIN 

STROBE 

CLOCK — 

DATA IN — 

Q2 

26 OUTPUTS 

(Q4 THEW 0291 
NOT SHOWN 

- 030 

Q31 

Q32 

-E> 	SERIAL OUT 

32 BIT 
STATIC 
SHIFT  

REGISTER 

SN55501E 
AC PLASMA DISPLAY DRIVER 

logic symbol t 

SUSTAIN 
121 

CMOS/ 
PLASMA DISP 

EN3 

V2 

r 14) al  

13) 
STROBE 

In  
SRG32 

> C1/-1.
r 

CLOCK 

1391 
DATA 1D 	2 i> 	3 IN 

151 
02 2 r> 	3 

• 
• 
• 

• 
• 
• 

016 
/17 

031 

132 
;ERIAL OUT 

• 

2 I> 3 

2 r> 3 

• • • 
2 r7, 	3 
2 r) 3 

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

Pin numbers shown are for the J package. 

functional block diagram (positive logic) 

FUNCTION TABLE 

FUNCTION 

INPUTS OUTPUTS 

DATA CLOCK STROBE SUSTAIN 
SHIFT REGISTER 

R1 	R2 	R3.. 14 :. 

SERIAL 

DATA 
Q1 Q2 03....Q32 

LOAD 
H 

L 

I 

I 

H 

H 

H 

H 

H 	R1 n 	R2 n .. 

L 	R1 n 	R2 n ...R31 n  

R32 n 

 R320  

H 

H 

H 

H 

STROBE 
X 

X 

X 

H 

H 

L 

H 

H 

R1 n 	R2n 	R3 n ...R32 n  

R1 n 	R2 n 	R3n ...R32n  

R32 n 

 R320  

H 

R1 

H 

R2 R3 . . . . R32 

SUSTAIN X X X L 111 n 	R20 	R3 n ...R32 n  R320 L L 

H = high leve , L = low level, X = irrelevant, 	= low-to-high-level transition. 
R1...R32 = levels currently at internal outputs of shift registers one through thirty-two, respectively. 
R1,...R320  = levels at shift-register outputs R1 through R32 respectively, before the most recent I transition at the CLOCK input. 

TEXAS Ilt91  
INSTRUMENTS 

POST OFFICE BOX 665303 • DALLAS, TEXAS 76266 3-10 



—1* 

I  
L IRRELEVANT 

VALID VALID 

SN55501E 
AC PLASMA DISPLAY DRIVER 

typical operating sequence 

SUSTAIN 

STROBE 

CLOCK 

ANY O OUTPUT 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL 0. OUTPUTS TYPICAL SERIAL OUTPUT 

VCC1 

OUTPUT 

GND 

INPUT 

GND 

VCC2 

OUTPUT 

GND 

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

Supply voltage, VCC1  (see Note 1) 	  15 V 

Supply voltage, VCC2 	  100 V 

Input voltage 	  VCC1 +0.3 V 

Continuous total power dissipation 	  See Dissipation Rating Table 

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

Storage temperature range 	  —65°C to 150°C 

Case temperature for 60 seconds: FD or FJ 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 •E 25°C DERATING DERATE TA 	125 ° C 
PACKAGE 

POWER RATING FACTOR ABOVE TA POWER RATING 

FD or FJ 1825 mW 14.6 mW/ ° C 25°C 365 mW 

J 1825 mW 22.0 mW/°C 67°C 550 mW 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 3-11 



SN55501E 
AC PLASMA DISPLAY DRIVER 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vcci 10.8 12 13.2 V 
Supply voltage, VCC2 0 100 V 

High-level input voltage, VIH 0 . 75  VCC1 
Low-level input voltage, VD ..  0.25 VCC1 

Peak high-level Q output current, IcH —20 mA 

Peak low-level Q output current, Ic_ 20 mA 

High-level Q output clamp current, 1010.4 20 mA 

Low-level Q output clamp current, 10KL —20 mA 

Clock frequency, f •clock ,  at or below, 25°C junction temperature (see Note 2) 0 8 MHz 

Duration of high or low clock pulse, t w  62 ns 

Setup time, tsu Data inputs before CLOCK? 20 ns 

Hold time, th 

Data hold time after CLOCK? 50 

ns st-AnAr high after CLOCK? _..... 150 

S' 	tigh after SUSTAIN? 250 

Operating free-air temp.r.,..v, TA —55 125 
°C 

Operating case temperature, TC 125 

NOTE 2: See Figure 3 for maximum clock frequency when devices are operated in cascade or for operation above T j = 25°C. 

electrical characteristics over recommended operating temperature range 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp vol age VCC1 = 12 V, 	II = 12 mA —1 —1.5 V 

VOH 
High-level 

output voltage 

Q outputs 
VCC1 = 13.2 V. 

VCC2 = 100 V 

1 0H = — 1 mA 94 97.5 

V 
10H= —10 mA 92 94.5  

10H = —15 mA 90 93.5 

SERIAL OUT VCC1 = 10.8 V, 	'OH = —100 IA 9 10 

VOL 
Low-level 

output voltage 

O. outputs 
VCC1 = 13.2 V, 

VCC2 = 100 V 

IOL = 1 mA 0.85 2 

V IOL = 10 mA 2 4 

IOL = 15 mA 2.75 5 

nt. OUT VCC1 = 10.8 V, 	10L = 100 IA 0.1 1 

VOK 
Output clamp 

voltage 	
I Q outputs VCC2 = 0 

1 0K = 20 mA 1 2.5 
V 

1 0K = —20 mA —1.2 —2.5 

IH 
High-level 

input current 
VCC1 = 13.2 V. 	VIH = ViHmin, 

VcC2 = 100 V 
1 IA  

IIL 
Low-level 

input current 

VCC1 	= 13.2 V. 	VIL = ViLmax, 

VCC2 = 100 V 
—1 ttA 

1CC1 Supply current from VCC1 VCC1 = 13.2 V, 	VCC2 = 100 0 0.05  1 mA 

1 CC2 Supply current from VCC2 
VCC1 = 13.2 V. 

VCC2 = 100 V 

Outputs low 0.1 1 
mA 

Outputs high 1  5 

?Typical values are at VCC1 = 12 V, TA = 25°C. 

4/1easure with inputs at VCC1  and again with inputs at GND. 

3-12 
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SN55501E 
AC PLASMA DISPLAY DRIVER 

switching characteristics, VCC1 = 12 V, VCC2 = 100 V, TA = 25 °C 

PARAMETER TEST ofininoNs MIN 	TYP 	MAX UNIT 

Delay time, 

tDHL 	high-to-low- 

level outputs 

STROBE to Q outputs CL - ..,- pF 250 

ns SUSTAIN to 0 outputs CL = 30 pF 250 

CLOCK to SERIAL OUT CL = 20 pF 147 

Delay time, 

tDLI-1 	low-to-high- 

level outputs 

STROBE to Q outputs CL = 30 pF 450 

ns SUSTAIN to Q outputs CL = 30 pF 450 

CLOCK to SERIAL OUT CL = 20 pF 147 

tTHL 	Transition time, high-to-low-level Q output CL = 30 pF 7nn ns 

tTLH 	Transition time, low-to-high-level Q output CL = 30 pF ..,‘,.., ns 

PARAMETER MEASUREMENT INFORMATION 

OUTPUT 
	

TEST 
UNDER 
	

POINT 
TEST  

 CL (See Note Al 

LOAD TEST CIRCUIT 

      

VIH 

VIL 
DATA IRRELEVANT 

   

IRRELEVANT 

      

tsu 	  

	  I 	

VIL 
50%N 	 150% 

	  VIH 
 

14---tw.--41—tDHL-01 

I 	
Ncs,5202,____  VOH 

I 	 I 	 VOL 

	

14—  tDLH —101 	 
	 /50% 

141—th 	II.1 

	

NSk50% 	 /50% 4 	t h_ol 	1 	VIL )z_____4_________j__, VIH 
50% 	 I 

	

tiDLHA4_►4 	 VIL 

	

tDHL 	_I 
I 90% 	

VOH I  90% 	
90% 

10% 	 10% 	VOL 
14-  tTHL 	41 14 tTLH

VOH 

VOL 

NOTES: A. CL includes probe and jig capacitance. 

B. Serial out waveform for internal conditions such that a low is registered in R32. 

C. Serial out waveform for internal conditions such that a high is registered in R32. 

D. O n  output with a low stored in associated register R n . 

E. Qn  output with a high stored in associated register R n . 

VOLTAGE WAVEFORMS 

FIGURE 1. SWITCHING CHARACTERISTICS 

INSTRUMENTS 
TEXAS AP 

CLOCK 

WAVEFORM 1 (See Note BI 

SERIAL 
OUT 

WAVEFORM 2 (See Note Cl 

STROBE 

SUSTAIN 

VOH 

VOL 

VIH 

tDHL411—► 1 	tDLH -141-114 

Qn  WAVEFORM 1 (See Note DI 
10./0 

-01  tTHL 
Qn  WAVEFORM 2 (See Note El 90% 

10% 	 
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SN55501E 
AC PLASMA DISPLAY DRIVER 

RECOMMENDED OPERATING CONDITIONS 
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JUNCTION TEMPERATURE 
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CAS A E  
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Tj — Junction Temperature— °C 
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FIGURE 3 

THERMAL CHARACTERISTICS 

junction temperature formula 

Tj = TA + PDRO 

where 

Tj = virtual junction temperature 

TA = free-air temperature 

PD = average device power dissipation 

Re = thermal resistance (junction-to-air, RejA, or junction-to-case, Rejc) 

PACKAGE 	ROJA 	ROJC 
FD or FJ 	68 °C/W 	20 °C/W 

J 	45°C/W 12°C/W 

TEXAS 
INS-I RI IMENTS 
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SN55551 . . . FD PACKAGE 

(TOP VIEW) 
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Q8 

07 
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04 

Q3 

02 

Q1 
NC 

SN55552 . . . FD PACKAGE 

(TOP VIEW) 

0,106 .743 03NCO01 
	 N N N 
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1_1 LI 1J L.-IL-11_11-J I-IL-II-11J 
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16 
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t-n r -,  

I- 00U0LI, VZ ULLIZ 
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0) 
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Q11 

Q10 
Q9 
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Q3 

Q2 

01 

Q23 

Q24 
Q25 

026 

027 

028 

Q29 
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Q31 

Q32 

NC 

SN55551, SN55552 
ELECTROLUMINESCENT ROW DRIVER 

D2743, APRIL 1986 

• Each Device Drives 32 Electrodes 

• High-Voltage Open-Drain DMOS Outputs 

• 50-mA Output Current Capability 

• CMOS-Compatible Inputs 

• Very Low Steady-State Power Consumption 

description 

The SN55551 and SN55552 are monolithic 

BIDFETt integrated circuits designed to drive the 
row electrodes of an electroluminescent display. 

All inputs are CMOS-compatible and all outputs 

are high-voltage open-drain DMOS transistors. 
The SN55552 output sequence has been 

reversed from the SN55551 for ease in printed 

circuit board layout. 

The devices consist of a 32-bit shift register, 32 

AND gates, and 32 output OR gates. Typically, 
a composite row drive signal is externally 

generated by a high-voltage switching circuit and 
applied to the Substrate Common terminal. Serial 
data is entered into the shift register on the high-

to-low transition of the clock input. A high Enable 
input allows those outputs with a high in their 
associated register to be turned on causing the 

corresponding row to be connected to the 
composite row drive signal. When the Strobe 

input is low, all output transistors are turned on. 
The Serial Data output from the shift register 
may be used to cascade additional devices. This 
output is not affected by the Enable or Strobe 

inputs. 

The SN55551 and SN55552 are characterized 
for operation over the full military temperature 
range of —55°C to 125°C. 

NC-No internal connection 

t BIDFET - Bipolar, double - diffused, N - channel and P - channel MOS transistors on same chip - patented process. 

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 4 
INSTRUMENTS 

Copyright © 1986, Texas Instruments Incorporated 
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CMOS/EL DISP 

(0 SOURCE SUPPLY] 

V3 

G2 

SRG 32 

>C1/ -• 

--I 	r  r 
1D 2,3 P Q 

2,3 E> A 
• 
• 
• 

• 
• 

2,3 (> A 

2,3 I> A 

01  

02  

• 
• 
• 

2 ."  117 

is 

• 
. 
• 

• 
• 

2,3 I> 0 

2.3 i> 

• • 
• • 

131 	 - - • 131 

	132 	 132 

(181  SERIAL OUT 	 SERIAL OUT 

SUBSTRATE (25) 
COMMON 

STROBE 

ENABLE (23)  

01  

CLOCK 

DATA IN (28) 	 
131) 

02 
• 
• 

Ka) • 
0.16 

Ill  016 

Q1 ci> 
SUBSTRATE 

COMMON 

STROBE 

ENABLE 

DATA IN 

CLOCK 

	 1D 

Cl 

0— 
R1 

I 	• 
28 OUTPUTS 
(Q3 THRU 030) 
NOT SHOWN 

1D 

C1 

R2 

031 

Q32 

SERIAL OUT 

Q2 

SN55551, SN55552 
ELECTROLUMINESCENT ROW DRIVER 

logic symbols t 

SN55551 SN55552 

CMOS/EL DISP 

SOURCE SUPPLY] [0 

V3 

G2 

SRG 32 

>C1/-• 

-i r 
1D 2.3 I> 0 

2,3 D• 0 
• 
• 
• 

• 
• 
• 

.:,-. t> A 
2,3 C> A 

• • 
• 
• 

• 
• 

0 2,3 D 

2.3  f> $: 

SUBSTRATE (25) 
COMMON 

STROBE 
(27) 

 

ENABLE (23) 

 CLOCK 

DATA IN 1281 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. The symbol K/ here indicates an n-channel 
open-drain output. 

logic diagram (positive logic) 

TEXAS AP 
INSTRUMENTS 
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SN55551, SN55552 
ELECTROLUMINESCENT ROW DRIVER 

FUNCTION TABLE 

FUNCTION 
CONTROL INPUTS SHIFT REGISTERS 

R1 THRU R32 

OUTPUTS 

CLOCK ENABLE 	STROBE SERIAL Q1 THRU 032 

LOAD 
1 	X 	 X 

No. 1 	X 	 X 

Load and Shiftt 

No Change 

R32 

R32 

Determined by Enable and Strobe 

Determined by Enable and Strobe 

ENABLE 
X 	L 	 H 

X 	H 	 H 

As determined above 

As determined above 

R32 

R32 

All Q outputs off 

Determined by R1 through R32 

STROBE X 	X 	 L As determined above R32 All 0 outputs on 

H = high level, L = low level, X = irrelevant, 1 = high-to-low transi ion. 

I Register R32 takes on the state of R31, R31 takes on the state of R30,. . .R2 takes on the state of R1, and R1 takes on the state of 

the data input. 

typical operating sequence 

CLOCK 

DATA IN 

SN55551 ENABLE 

SN55552 ENABLE 

    

VIH 

SUBSTRATE COMMON 

VIH 

SUBSTRATE COMMON 

VIH 

SUBSTRATE COMMON 

VIH 

    

SUBSTRATE COMMON 

      

STROBE 1 	 I 

COMPOSITE ROW 

DRIVE APPLIED TO 

SUBSTRATE COMMON 

  

L 
VIH 

SUBSTRATE COMMON 
+ HV 

0 V 

  

SN55551 

Q1 OUTPUT 

—HV 
+ HV 

      

—HV 
+ HV 

 

OUTPUT 

FLOATS 

    

 

OUTPUT FLOATS 

   

       

       

OUTPUT FLOATS 	 OUTPUT FLOATS 
SN55552 

01 OUTPUT 

U 	  —HV 
+ HV 

SN55551 

02 OUTPUT 

SN55552 

02 OUTPUT 

OUTPUT FLOATS 

OUTPUT FLOATS 

OUTPUT FLOATS 

OUTPUT 

FLOATS 

—HV 
+ HV 

HV = high voltage 
U —HV 

NOTE: During operation Clock, Data In, Enable, and Strobe are referenced to the Composite Row Drive signal received at the Substrate 

Common pin of the device. 

TEXAS 
INSTRUMENTS 
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SN55551, SN55552 
ELECTROLUMINESCENT ROW DRIVER 

schematic of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL Q OUTPUTS TYPICAL OF SERIAL OUTPUT 

VCC ♦ 	OUTPUT VCC 

I— 
I 
1 — OUTPUT INPUT 

SUBSTRATE • • 	• SUBSTRATE SUBSTRATE 
COMMON COMMON COMMON 

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

Supply voltage, VCC (see Note 1) 	  18 V 
Q off-state output voltage, VOIoff) 	  225 V 
Input voltage 	  VCC +0.3 V 
Substrate common terminal current (see Note 2) 	  1.5 A 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3) 	 1825 mW 
Minimum operating free-air temperature 	  — 55 °C 
Operating case temperature 	  125 °C 
Storage temperature range 	  —65°C to 150°C 
Case temperature for 60 seconds 	  260 °C 

NOTES: 1. Voltage values are with respect to substrate common terminal. 

2. Duty cycle is limited by package dissipation. 

3. For operation above 25°C free-air temperature, derate linearly at the rate of 14.6 mW/ °C. 

recommended operating conditions 

MIN NOM 	MAX UNIT 

VCC Supply voltage 10.8 12 	15 V 

Vow° Off-state 0 output voltage 0 200 V 

Val High-level input voltage 0.75VCC VCC+ 0 . 3  V 

VIL Low-level input voltage -0.3 0.25Vcc V 

101001 On-state Q output current 
VDD = 80 V, 

Duty cycle _s 	19'. 

VCC = 10.8 V, 

TC = 25°C 
50 

mA 
VCC - 15 V, 

To = 25°C 
80 

(clock Clock frequency, TA = 25°C 6.25 MHz 

tw  Clock pulse duration, high o 	low, TA = 25°C 80 ns 

fsu Setup time, data valid before clockl, TA = 25°C 20 ns 

th Hold time, data valid after clockl, TA = 25 ° C 110 ns 

-TA Operating free-air temperature -55 ° C 

TC Operating case temperature 125 °C 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 855303 • DALLAS, TEXAS 75285 
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SN55551, SN55552 
ELECTROLUMINESCENT ROW DRIVER 

electrical characteristics over recommended operating temperature range, VCC = 12 V, substrate 
common at 0 V 

PARAMETER 	 TEST C 	-..4TIONS 	 :Jr. 	 MAX 	UNIT 

VOH 	High-level output voltage 	Serial outputs 	 10 = 	- 	A 	 i •-• 	 V 

VOL 	Low-level output voltage 	
Q outputs 	 10 = 50 mA 	 50V 

 
Serial output 	 10 = 	100 ixA 	 1.5 

11H 	High-level input current 	 V1 = 12 V 	 5 	gA 

11L 	Low-level input current 	 Vi = 0 	 —5 	AA 

10(off) 	Off-state CI output current 	 Vo = 200 V 	 50 	gA 

ICC 	Supply current 	 500 	AA 

F Al::•'.11 il 

 

switching characteristics, VCC = 12 V, TC = 25°C 

I. 	 I 	'.I CONDITIONS 	 MIN 	 MAX 	UNIT 

tdLH 	Delay time, lill)61, LW serialt 	 CL — e, pF to common, 	 200 	ns 

tdHL 	Delay time, clockl to seder 	 See Figure 1 	 200 	ns 

VDD = 100 V, RL = 2 kft, 

tdHL 	Delay time, enable to Q output! 	 CL = 45 pF to common, 	 500 	ns 

See Figure 1 

TEXAS 
INSTRUMENTS 
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VIH 

VIL 
DATA IN 

14---tdHL-401 
I 

VOH 

III 	
-IVO% 
	 VOL 

	 VOH 
WAVEFORM 2 (See Note BI 	 0% 

VOL 

SERIAL OUT 

WAVEFORM 1 (See Note A) 

SN55551, SN55552 
ELECTROLUMINESCENT ROW DRIVER 

PARAMETER MEASUREMENT INFORMATION 

VDD - 100 V 

SERIAL OUT 

   

TEST POINT 

RL - 2 kg 

Q OUTPUTS 	• 	 TEST POINT 

CL 45 pF 

   

   

CL - 45 pF 

SERIAL OUTPUT LOAD CIRCUIT Q OUTPUT LOAD CIRCUIT 

CLOCK 50% 

141—tw  

14 	 

50% 

	 th 	 II 
t su  

VIH 

VIL 

	ry 

50% 

VIH 
ENABLE 

4— 	 VIL 
14—td(on)-11.1 

NQ OUTPUTS 	 O% 	
VOH 

VOLTAGE WAVEFORMS 

NOTES: A. Waveform 1 is for internal conditions such that a low is clocked into R32. 
B. Waveform 2 is for internal conditions such that a high is clocked into R32. 
C. To measure td(on),  a high is stored in the associated register. 

FIGURE 1. SWITCHING CHARACTERISTICS 

INSTRUMENTS 
TEXAS Ato 
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TYPICAL CHARACTERISTICS 

1% Duty Cycle 
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SN55551, SN55552 
ELECTROLUMINESCENT ROW DRIVER 

RECOMMENDED OPERATING CONDITIONS 

MAXIMUM ON-STATE Q OUTPUT CURRENT 
vs 

SUPPLY VOLTAGE 

Duty Cycle 

TA .• 25 ° C 

1% A NM 
11 Ell r 

OUTPUT CHARACTERISTICS SHOWING 
SAFE OPERATION AREA (S0A) 

Jo 
TEXAS 

INSTRUMENTS 
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SN55553, SN55554 
ELECTROLUMINESCENT COLUMN DRIVERS 

D2744, APRIL 1986 

SN55553... FD PACKAGE 

(TOP VIEW) 

N M .1 LO CD r,  CO 0) 0 	N 
	 N N N 

00000000000 
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(TOP VIEW) 
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• Each Device Drives 32 Electrodes 

• 60-V Output Voltage Swing Capability 

• 15-mA Output Source and Sink Current 

Capability 

• High-Speed Serially-Shifted Data Input 

• Totem-Pole Outputs 

• Latches on All Driver Outputs 

description 

The SN55553 and SN55554 are monolithic 
BIDFETt integrated circuits designed to drive the 
column electrodes of an electroluminescent 

display. The SN55554 output sequence has 
been reversed from the SN55553 for ease in 

printed circuit board layout. 

The devices consist of a 32-bit shift register, 32 
latches, and 32 output AND gates. Serial data 
is entered into the shift register on the low-to-

high transition of the clock input. When high, the 

Latch Enable input transfers the shift register 

contents to the outputs of the 32 latches. When 
Output Enable is high, all Q outputs are enabled. 

Serial data output from the shift register may be 
used to cascade shift registers. This output is not 

affected by the Latch Enable or Output Enable 

inputs. 

The SN55553 and SN55554 are characterized 
for operation over the full military temperature 
range of — 55 °C to 125 °C. 

L-J u LI LI LI 1_11_1 LI 

40 

39 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

- 1 

D 
0.• 

0 

Q23 

Q24 

Q25 

Q26 
Q27 

Q28 

Q29 

Q30 

Q31 

Q32 
NC 

Q10 
Q9 

Q8 

Q7 

Q6 
Q5 
Q4 

Q3 

Q2 
Q1 

NC 

NC—No internal connection 

TBIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip — patented process. 
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LATCHES 

fo- C2 
Fi1 LC1 

2D 	
 

SN55553, SN55554 
ELECTROLUMINESCENT COLUMN DRIVERS 

logic symbols t 

OUTPUT ENABLE (II 

LATCH ENABLE L281  

CLOCK (22)  

SN 55553 

—(17)  Q1 
(16) a2  

(1) 017 

1441  CMS 

331 

)32 

∎ ERIAL OUT 

OUTPUT ENABLE (28) 

 LATCH ENABLE 
(26)  

CLOCK (22) 

 DATA IN --(27) I1D 

SN55554 

Qi 

(311 02  

.• 

.(14)  C115 

Q16 

!• 	•)31 

• • 	132 

• • 	IERIAL OUT 

rsaot 

CMOS/EL 

EN3 

C2 

DISP CMOS/EL 

EN3 

C2 

DISP 

SRG 32 SRG 32 

C1/-10 
i„, 

DATA IN 

'› C1/-0 
1 	r 
1D 2D C> 	3  2D D. 	3 

2D C> 	3 2D 0 	3 

2D 0 	3 2D I> 	3 

2D D 	3 2D f.> 	3 

2D 0 	2 2D 0 	3 

2D 0 	3 2D C> 

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

logic diagram (positive logic) 

OUTPUT ENABLE 

LATCH ENABLE 
SHIFT 

REGISTER 

DATA IN 10 

C1 CLOCK 
Q1 

10 
1 

02 

28 STAGES 
(Q3 THRU 030) 

NOT SHOWN 

R2 0-  C2 
2D 

Q31 

Q32 

SERIAL OUT 

TEXAS 40  
INSTRUMENTS 
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SR CONTENTS 

LATCH ENABLE 

LATCH CONTENTS 

OUTPUT ENABLE 

Q OUTPUTS 

INVALID 
	

VALID 

	 n 	 
PREVIOUSLY STORED DATA 

	
NEW DATA VALID 

VALID 

EQUIVALENT OF EACH INPUT 

VcC1 

INPUT 

GND 

VCC1 

OUTPUT 

GND 

TYPICAL OF ALL Q OUTPUTS 

VCC2 

OUTPUT 

GND 

TYPICAL OF SERIAL OUTPUT 

SN55553, SN55554 
ELECTROLUMINESCENT COLUMN DRIVERS 

FUNCTION TABLE 

FUNCTION 

CO +I .i..1 INPUTS 
SHIFT REGISTER 

R1 THRU R32 

LATCHES 

LC1 THRU LC32 

OUTPUTS 

CLOCK 

LA ;L.H 

ENABLE 

OUTPUT 

ENABLE 
SERIAL 01 THRU Q32 

LOAD 
1 

Not 

X 

X 

X 

X 

Load and shift I 

No change 

Determined by 

Latch EnableI 

R32 

R32 

Determined by 

Output Enable 

LATCH 
X 

X 

L 

H 

X 

X 

As determined above 

As determined above 

Stored data 

New data 

R32 

R32 

Determined by 

Output Enable 

OUTPUT 

ENABLE 

X 

X 

X 

X 

L 

H 

As determined above 

As determined above 

Determined by 

Latch Enablet 

R32 

R32 

All L 

LC1 thru LC32, respectively 

H = high level, L = low level, X = irrelevant, 1' = low-to-high-level transition. 

tR32 and the serial output take on the state of R31, R31 takes on the state of R30,. . .R2 takes on the state of R1, and R1 takes 

on the state of the data input. 
tNew data enter the latches while Latch Enable is high. These data are stored while Latch Enable is low. 

typical operating sequence 

CLOCK 

DATA IN VALID IRRELEVANT 

schematic of inputs and outputs 

4 TEXAS 
INSTRUMENTS 
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SN55553, SN55554 
ELECTROLUMINESCENT COLUMN DRIVERS 

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

Supply voltage, VCC1 (see Note 1) 	  18 V 
Supply voltage, VCC2 	  70 V 
Input voltage 	  VCC1 + 0.3 V 
Ground current 	  700 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) 	 1825 mW 
Minimum operating free-air temperature 	  — 55 °C 
Operating case temperature 	  125 °C 
Storage temperature range 	  —65°C to 150°C 
Case temperature for 60 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 at the rate of 14.6 mW/°C. 

recommended operating conditions 

MIN NOM MAX UNIT 

VCC1 Supply voltage 10.8 12 13.2 V 

VCC2 Supply voltage 0 60 V 

VIH High-level input voltage 0.75VCC VCC + 0 . 3  V 
VIL Low-level input voltage —0.3 0.25Vcc 

1 0H High-level output current —15 mA 

IOL Low-level output current 15 mA 

1 0K Peak output clamp diode current ±20 mA 

(clock Clock frequency, TA = 25°C 6.25 MHz 

tw(CLK) Clock pulse duration, high or low, TA = 25°C 80 ns 

tw(LE1 Latch enable pulse duration, TA = 25°C 80 

tsu Setup time, data valid before clockt, TA = 25°C 20 ns 

th Hold time, data valid after clock 1, TA = 25°C 110 ns 

TA Operating free-air temperature —55 

TC Operating case temperature 125 

electrical characteristics over recommended operating temperature range, VCC1 — 12 V, 
VCC2 60 V 

PARAMETER TEST CONDITIONS MIN 	 MAX UNIT 

VOH 	High-level output voltage 
O outputs 10 = —15 mA 55 

V 
Serial output 10 = —100 I.,A 10 

VOL 	Low-level output voltage 
O outputs 1 0 = 1 	"'A 10 

V  
Serial output 10 = 	• 	1/1 1.5 

1 1H 	High-level input current (see Note 31 V1 = 	v 5 gA 

la, 	Low-level input current (see Note 31 Vi = 0 —5 FA 

1 CC1 	Supply current, VCC1 7 mA 

1 CC2 	Supply current, VCC2 
Outputs high 20 

mA 
Outputs low 2 

NOTE 3: IIH and IIL parameter performances are independent of VCC2 and need not be 60 V for this test. 

TEXAS 
INSTRUMENTS 
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SN55553, SN55554 
ELECTROLUMINESCENT COLUMN DRIVERS 

switching characteristics, VCC1 = 12 V, VCC2 = 60 V, TC = 25 °C 

l'AHANIFTER Cr e.r.rn..r1h MIN 	 MAX . 1 ',111 

tdLH 	Delay nine, 6IUUR 	 t o serialt CL = 4o pr to yroupo, 200 IIS 

1 dHL 	Delay time, clocki to serial See Figures 1 and 2 200 ns 

tdLH 	Delay time, LE to 0. outputt CL = 45 pF to ground, 

See Figures 1 and 3 

1000 ns 

tdHL 	Delay time, LE to CI output! 500 ns 

PARAMETER MEASUREMENT INFORMATION 

OUTPUT 	 • 	TEST POINT 

lm  CL— 45 pF 

FIGURE 1. OUTPUT LOAD CIRCUIT 

1.---tw(CLK I-01 

        

VIH 
50% 

VII.  CLOCK 

  

50% 

    

   

014 	 

 

th--11 

     

VIH 

DATA IN 
VIL 

/41— tdHL-11 
SERIAL OUT WAVEFORM 1 

	

1\90% 
	 VOH 

(See Note Al 	 VOL 

SERIAL OUT WAVEFORM 2 
	 VOH 

ISee Note BI 	 11110%  
VOL 

FIGURE 2. VOLTAGE WAVEFORMS FOR SERIAL OUTPUT 

OUTPUT ENABLE 

	 VIH 

LATCH ENABLE 	 / 50% \ 

04  tw(LE) 

tdLH--111 	VOH 

CI OUTPUT ISee Note CI 	 I 	 1610% 
VOL 

VOH OH 
 

Q OUTPUT (See Note DI 	 / 

FIGURE 3. VOLTAGE WAVEFORMS FOR Q OUTPUTS 

NOTES: A. Waveform 1 is for internal conditions such that a low is clocked into R32. 

B. Waveform 2 is for internal conditions such that a high is clocked into R32. 

C. To measure tdLH, initially a low is stored in the latch and a high is stored in the shift register. 

D. To measure tdHL,  initially a high is stored in the latch and a low is stored in the shift register. 
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VCC3 

VCC2 
DATA IN 

POSITIVE WRITE 

VCC1 
N/C 

VSS 
CLOCK 

ENABLE 

SERIAL OUT 

Q1 

1--11 u L.-I L-1 I—I 1_1 Li LI LI I-, 

6 5 4 3 2 1 44 43 42 41 40 

7 
	

39 

8 
	

38 

9 
	

37 

0 
	

36 

11 
	

35 

12 
	

34 

13 
	

33 

14 
	

32 

15 
	

31 

16 
	

30 

17 
	

29 

18 19 20 21 22 2324 2526 27 28 
r11-111 1--1 	 I-1 I-1r,  

Q23 

Q22 

Q21 

Q20 

Q19 

018 

Q17 

Q16 

Q15 

Q14 

Q13 

SN55563A, SN55564A 
ELECTROLUMINESCENT ROW DRIVERS 

03313, OCTOBER 1989 

• Each Device Drives 34 Electrodes 

• Selectable Open-Source or Open-Drain 
Output 

• Outputs Rated at 225 V 

• Output Current Capability: 
—90 mA to 150 mA 

• CMOS-Compatible Inputs 

• Very Low Steady-State Power Consumption 

description 

The SN55563A and SN55564A are monolithic 
BIDFETt integrated circuits designed to drive the 

row electrodes of an electroluminescent display. 

All inputs are CMOS compatible. If the Positive 
Write input is high, the Q outputs act like open-

source outputs and output data is not inverted 
with respect to input data. If the Positive Write 
input is low, the Q outputs act like open-drain 

outputs and output data is inverted with respect 
to input data. The SN55564A output sequence 

has been reversed from the SN55563A for ease 
in printed circuit board layout. 

Typically, composite VCC2 ,  VCC3• and  VSS 

signals are externally generated by a high-
voltage switching circuit. Serial data is entered 
into the shift register on the high-to-low 

transition of the clock input. A high Enable input 
allows those outputs with a high in their 

associated register to be turned on, causing the 
corresponding row to be connected to VCC2 

when Positive Write is high or to VSS when 
Positive Write is low. VCC3  may be tied to VCC2 

or held 5 to 15 V above VCC2  for better VOH 
characteristics. The Serial Output from the shift 
register may be used to cascade additional 

devices. This output is not affected by the 

Enable or Positive Write inputs. 

The SN55563A and SN55564A are 
characterized for operation over the full military 
operating temperature range of —55°C to 
125 ° C. 

SN55563A . . . FJ PACKAGE 

(TOP VIEW) 

0) CO N 23 (O <3 Cn N 
• 0 0 0 0 0 0 0 0 0 0 

• I--1 Li uuuuu 1--1 

6 5 4 3 2 1 44 43 42 41 40 

	

Q12 1 7 	 39 1 VCC3 

	

013 1 8 	 381 VCC2 

	

014 1 9 	 37 1 DATA IN 

Q16 1 11 

 

361 POSITIVE WRITE 

351 VCC1 

	

Q17 1 12 	 341 N/C 

	

Q18 1 13 	 331 VSS 

	

Q19 114 	 321 CLOCK 

020 16  

	

1 1 5 	 31 1 ENABLE 0   
301 SERIAL OUT 

2 

	

Q22 1 17 	 9 1 034  

18 19 20 21 22 2324 2526 27 28 
rn r-irn r1 	 r--1  

In (0 N CO 0) 0 •- CV r) 
CV CV CV CV CV CV C‘I 01 CI CO VI 
O 00000000Cid 

SN55564A . . . FJ PACKAGE 

(TOP VIEW) 

Tt in co r,  co cn o 	rn 
• Cs1 Csl N N Cs1 co co co co co 
O 0000000 000 

0.1 	0 Cf) CO N COBD Ch CO CV 333 aciaa a coo 

NC—No internal connection 

Q 15 1 10 

t BIDFET-Bipolar, double-diffused, N-channel and P-channel MOS transistors on the same chip — Patented Process 

T. 	11613 Jocuments contain information 
1.1.s..zazion date. Products conform to 

specifications per the terms of Taxes Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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1381 
1331 

 1311 

1361 

138) 
VCC2 

1331  
VSS 

ENABLE (31)  
POSITIVE  1361  

WRITE 

CLOCK 	1321  1321 

1371 DATA IN  (371 

CMOS/EL DISP 

[ 0 DRAIN SUPPLY] 

[ Q SOURCE SUPPLY] 

EN3IOUTPUT ENABLE1 

EN2(OUTPUT SELECT] 

SRG34
C1 > 	/— 

-1 r 

to D• 
2,30 

2 	.. 

I> 
2. 30 

• • 
• • 
• • 

2.30 
D 

D 
2.352 

• • 
• • 
• • 

2,30 
D 

I 	• - 

2 	• 7 
D 

2. 30 

CMOS/EL DISP 

[0 DRAIN SUPPLY] 

[Q SOURCE SUPPLY] 

EN3IOUTPUT ENABLEI 

EN. 	• i .IT SELECT] 

>c 
-1 r 

10 
> 

2,30  

2.30 

D 
2,30 

2. 30 

• • 
• 
• 

• • 

I> 
2.30  

T 	_ 

I> 
2. 34 

• 

a 
• 
• 

(> 

 2,30 

2.30 

2,30 

r"  2.34 

VCC2 

VSS 
ENABLE 

POSITIVE 
WRITE 

CLOCK 

DATA 
1401_ 01 	IN 

1411 02 

• 
• 
• 

1111  016  

(12]  017  

• 

1281 033 

1291 034  

1301   SERIAL 
OUT 

(291  cui 

 1281 02  

i 1121  Q18  

(111  019  

(411  033 

 (401  034  

(301  SERIAL 
OUT 

SN55563A, SN55564A 
ELECTROLUMINESCENT ROW DRIVERS 

LOAD FUNCTION TABLE 

FUNCTION 

CONTROL INPUTS 
SHIFT REGISTER 

R1 THRU R34 

OUTPUTS 

CLOCK ENABLE 
POSITIVE 

WRITE 
SERIAL 01 THRU Q34 

LOAD 
1 

Nol 

X 

X 

X 

X 

Load and Shift t 

No Change 

R34 

R34 

Determined by Enable and Positive Write 

Determined by Enable and Positive Write 

tRegister R34 takes on the state of R33, R33 akes on the state of R32, 	R2 takes on the state of R1, R1 takes on the state of the data input. 

OUTPUT CONTROL FUNCTION TABLE 

FUNCTION 

CONTROL INPUTS 
SHIFT REGISTER 

CONTENTS Rn FOR 

R1 THRU R34 

(Determined Above) 

OUTPUTS 

CLOCK ENABLE 
POSITIVE 

WRITE 
SERIAL Q1 THRU Q34 

OUTPUT 

CONTROL 

X
 X

 X
 X

  

M
I
X

  

X 

H 

L 

X 

X 

H 

H 

L 

R34 

R34 

R34 

R34 

High-Impedance 

H 

L 

High-Impedance 

H = high, L = low, X = irrelevant, 1 = high-to-low transition 

logic symbols 

SN55563A SN55564A 

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

ENABLE 

01 

Q2 

• • 
• • 
• • 

141,____ 12)I0 	 

R2 
• 	 

• 

VCC2 

DATA IN 

CLOCK 

1D 

C1 

10 

>C1 

31 STAGES 
103 THRU Q33I 

NOT SHOWN 

Q34 

• • 
• • 
• • 

VSS 

SERIAL OUT 

SN55563A, SN55564A 
ELECTROLUMINESCENT ROW DRIVERS 

logic diagram (positive logic) 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL Q OUTPUTS SERIAL OUTPUT 

VCC3 

VCC1 

INPUT -0-NAA,-*-10 

vSS • . 	• 

I 

VCC2 

OUTPUT 

VCC1 

OUTPUT 

r. i 

- - ♦ 

_____111 
1 . 

Eh 

7 
/77 

vss 
PP 	

vss 

Tr x As 
INS1 RI 'MENUS 
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SN55563A, SN55564A 
ELECTROLUMINESCENT ROW DRIVERS 

typical operating sequence 

    

VIH 

VSS 
—VIH 

	 VSS 

	  VIH 

VSS 

CLOCK 

DATA IN 	I 

ENABLE 

  

  

    

POSITIVE WRITE CYCLE 

POSITIVE 

WRITE _1 

VCC2 
and VCC3 

	VIH 

VSS 
— +HVt 

            

SYSTEM GND 

SYSTEM GND 

+HVt 

SYSTEM GND 

+HVt 

SYSTEM GND 

VSS 

           

           

FIRST 

OUTPUT 

           

            

SECOND 

OUTPUT 

NEGATIVE WRITE CYCLE 

	

POSITIVE 	 1   VIH 

	

WRITE  
 VSS 

	

VCC2 	  

	

 
and VCC3 	

Vselect 

SYSTEM GND 

— — — — — — HVI 

VSS 

  

SYSTEM GND 

HVt 

SYSTEM GND 

—HVt 

FIRST 

OUTPUT 

SECOND 

OUTPUT 

 

 

tHV = high voltage 

IVse i ect is a voltage level between VCC2 of the column driver and VSS. 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 855303 • DALLAS. TEXAS 75285 

4 
3-32 



SN55563A, SN55564A 
ELECTROLUMINESCENT ROW DRIVERS 

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

Supply voltage, VCC1  (see Note 1) 	  15 V 

Supply voltage, VCC2 	  230 V 
Supply voltage, VCC3 	  230 V 
Supply voltage, VSS 	  —230 V 
Input voltage 	  —0.3 V to VCC1  + 0.3 V 
Continuous total power dissipation at (or below) 25°C free-air temperature 

(see Note 2) 	  1825 mW 
Operating free-air temperature range 	  —55°C to 125°C 
Storage temperature range 	  —65°C to 150°C 
Case temperature for 10 seconds 	  260 °C 

NOTES: 1. Voltage values are with respect to VSS• 
2. For operation above 25°C free-air temperature, derate 365 mW at 125°C at the rate of 14.6 mW/°C. 

recommended operating conditions (see Figure 1 and Figure 2) 

MIN NOM MAX UNIT 

Supply voltage, VCC1 10.8 12 13.2 V 

Supply voltage, VCC2 VCC3 - 15 VCC3 V 

Supply voltage, VCC3 0 V 

Supply voltage, VSS 0 - 	. V 

High-level input voltage, VIH 0 . 75VCC1 VCC1 + 0 . 3  V 
Low-level input voltage, VILt -0.3 0.25Vcc1 V 

High-level output current, loH -90 mA 

Low-level output current, ID_ 150 mA 

Output clamp current, 10K ± 150 mA 

Clock frequency, fclock 1 MHz 

Pulse duration, Clock high or low, t wcu< 125 ns 

Setup time, data high or low before clock!, tsul 100 ns 

Setup time, Clock low before VCC2t  or VSS!, tsu 2 300* ns 

Setup time, Enable high before VCC2t  or Vssl, tsu3 300* ns 

Setup time, Positive Write high or low before VCC2t  or VSS!, tsu4 300* ns 

Hold time, data high or low after clock!, thi 100 ns 

Hold time, Clock high after VCC2!  or Vsst, th2 300* ns 

Hold time, Enable high after VCC2!  or V551, th3 0* ns 

Hold time, Positive Write after VCC2!  or Vsst, th4 0* ns 

Hold time, Enable low between successive VCC2t ,  th5 12* ps 

Hold time, Enable low between successive VSS!, th6 300* ns 

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

*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. 

*These minimum recommendations are not tested during manufacturing. Performance is dependent on application voltage and temperature 
and must be validated by the user. 

TEXAS 110 
INS1 RI TMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 3-33 



VIH 

CLOCK 50% 50% 50% 

VIH 

VIL 

DATA IN 

VIL 

14---twCLK-11 ■I 

FIGURE 1. INPUT TIMING VOLTAGE WAVEFORMS 

SN55563A, SN55564A 
ELECTROLUMINESCENT ROW DRIVERS 

electrical characteristics over recommended operating ranges of VCC1  and free-air temperature range, 
VCC2 = 225 V, VCC3 = 225 V, VSS = 0 (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 	 MAX UNIT 

1 0(off) 	Off-state Q output current 
Vo = 225 V 150 

µA 
Vo = 0 —150 

High-level 
VOH output voltage 

0 outputs 
10 = —70 mA, 	VCC1 = 12 V VCC2 — 40  

V 10 = —90 mA, 	VCC1 = 12 V VCC2 — 45 

Serial Out 10 = —100 AA, 	VCC1 = 12 V 10.5 

Low-level 
VOL output voltage 

Q outputs 10 = 150 mA 30 
V 

Serial Out 10 = 100 AA 1 

1 1H 	High-level input current VIH = VCC1 inn IA 

IlL 	Low-level input current VIL = 0  
— . 

AA 

ICC1 	Supply current from VCC1 
One Q output high , 

mA 
All 0 outputs low or high impedance 2 

1 CC3 	Supply current from Vcc3t 

One Q output high, VCC1 = 12 V 10 mA 

All O. outputs low or high impedance, 

VCC1 = 12 V 
200 AA 

switching characteristics over recommended operating range of VCC1,  TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	 MAX UNIT 

Propagation delay time, low-to-high 
tPLH 

level serial output from clock CL = 50 pF to Vss. 

See Figures 3 and 4 

400 ns 

Propagation delay time, high-to-low 
tPHL level serial output from clock 

400 ns 

1 Icc3 is measured with VCC2 and VCC3 shorted together. 

PARAMETER MEASUREMENT INFORMATION 
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SN55563A, SN55564A 
ELECTROLUMINESCENT ROW DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

CLOCK 	 Li 

{l—tsu2 —04 

ENABLE 	
90% 

1 
141--tsu3--►1 

VIH 

— — VIL 

th2 

! 	I 	 VIL 

1 

I-90%  50% 	 50%)(  

I 	I 11.--- th5• th6—

Y1 VIH 

th3 

1 	I 
POSITIVE 90% 90% fit  VIH 

WRITE 10% 10% 
VIL 

I 	I 	1  
th4 0111—tsu4-41  0• 	I 	04 

+HV 
VCC2 t 

 and VCC3 
90% 

1 

--SYSTEM GND 

SYSTEM GND 

10% 
	

10% 

1 

90% 	 90% 

V SS t 
	

10% 
HV 

tTlming waveforms are with respect to VCC2 or VSS, as appropriate. 

FIGURE 2. CONTROL INPUT TIMING VOLTAGE WAVEFORMS 

CLOCK 50% \O 

I    I 

1 	 I   VII 

141— tPLH -114 	 14-- tPHL -01 

50%  

 I 
I 

VOH 

50% 

VOL 

FIGURE 3. VOLTAGE WAVEFORMS FOR PROPAGATION DELAY TIMES, CLOCK TO DATA OUT 

VIH 

DATA OUT 

TEST 
POINT 

C L t 

VSS 

ICI_ includes probe and jig capacitance. 

FIGURE 4. LOAD CIRCUIT 
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• Controls 32 Electrodes ! 

• 100-V Totem-Pole Outputs 

• Low Stand-by Power Consumption 

• All Outputs Contain Sink and Source Clamp 
Diodes 

• 15-mA Steady-State Output Current 

• Rugged DMOS Outputs 

• CMOS Inputs 

• Direct Replacement for SN75500A 

description 

The SN65500E and SN75500E are monolithic 
BIDFETt integrated circuits designed to perform 

the line select operation of a matrix-addressable 
display. The device inputs are diode-clamped 

CMOS inputs. 

The outputs of these drivers are normally low 

and can be selectively switched high when the 
strobe input is low. Selection of the outputs is 

achieved through the data, SO, and S1 inputs. 

The 8-bit data stored internally in the serial 

register is inverted and sent to one of four output 
sections by the 2-line to 4-line decoder. All other 
outputs remain low. Internal circuits provide a 
high-current pulse to the level-shifting circuit 

during positive output transitions. When the 
output transition is complete, the low steady- 
state current reduces the circuit's standby power 

consumption. All outputs contain clamp diodes 

to the VCC2  and GND supply inputs. 

The SN65500E is characterized for operation 
from —40 °C to 85 °C. The SN75500E is 
characterized for operation from 0 °C to 70 °C. 

SN65500E, SN75500E 
AC PLASMA DISPLAY DRIVERS 

D2471, DECEMBER 1985—RV 	JULY 1989 

N 

(TOP 

PACKAGE 

VIEW) 

SO ■ U40 ■ VCC1 
DATA ■ 2 39 ■ S1 

CLK ■ 3 38 • STRB 

1Q1 • 4 37 • 4Q1 

1Q2 ■ 5 36 ■ 4Q2 

1Q3 ■ 6 35 ■ 4Q3 

1Q4 ■ 7 34 ■ 4Q4 

1Q5 ■ 33 ■ 4Q5 

1Q6 ■ 9 32 ■ 4Q6 

1Q7 ■ 10 31 ■ 4Q7 

1Q8 U 11 30 U 4Q8 

2Q1 ■ 12 29 ■ 3Q1 

2Q2 ■ 13 28 ■ 3Q2 

2Q3 ■ 14 27 ■ 303 

2Q4 ■ 15 26 ■ 3Q4 

205 ■ 16 25 ■ 3Q5 

2Q6 ■ 17 24 ■ 3Q6 

207 ■ 18 23 ■ 3Q7 

2Q8 ■ 19 22 ■ 3Q8 

GND ■ 20 21 ■ VCC2 

FN PACKAGE 

(TOP VIEW) 

Ci 
1) 	cc 

(.2.) 	
u 3 
z 

6 5 	4 3 	2 	1 44 43 42 41 40 

102 7 39 4Q2 

1Q3 8 38 4Q3 

104 9 37 4Q4 

105 10 36 4Q5 

106 11 35 4Q6 

107 12 34 4Q7 

1Q8 13 33 4Q8 

2Q1 14 32 3Q1 

2Q2 15 3 3Q2 

2Q3 16 30 3Q3 

204 17 29 3Q4 

18 19 20 21 22 2324 2526 27 28 
r-71-11-1,-11-11-11-1 

LC, CC, 	P,  03 	0 	(_.) 	CNI CO 	N- CO 	LC) 
0 0 0 ZZ C-) 0 0 0 0 
LNCNCNICNILD 	0 CO CO DI CO 

NC —No internal connection 

TBIDFET —Bipolar, double-diffused, N-channel and P-channel MOS 

transistors on same chip — patented process. 

flOrs i I S • ocuments contain information 
• ••• •• s of ;ilk • 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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1Q1 

1Q8 

201 

208 

3Q1 

3Q8 

4Q1 

4Q8 

STRB 

SO 

51 

C 

DATA 

(38) 	N,  EN 

of G 
1 

CMOS/PLASMA DISP 

r 
141  1Q1 

STRB 

{SO— 

SELECT 

S1 	 

DATA 

(1) 
 

139) 

SRGE 
>C91- 

r 

2-LINE TO 
4-LINE 

DECODER 

9D 

Z4 

25 

Z6 

Z7 

Z8 

1,11 	Da 

(11) 
1Q8 8,11 	(> 

112) 
1,12 	D. 

201  

(19)  CLK-4,  

91 

R3 

8-BIT 	134 

SHIFT 	R5 
REGISTER -R6 

R7 

RE 

8,12 2Q8 
(291  

1.13 
301  

122) 308  
8,13 	0 

1371  
1,14 	D. 401 

130) 
408 8,14 

SN65500E, SN75500E 
AC PLASMA DISPLAY DRIVERS 

logic symbolt functional block diagram (positive logic) 

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

Pin numbers shown are for the N package. 

FUNCTION TABLE 

FUNCTION 

INPUTS OUTPUTS 

DATA CLK 
SELECT 

S1 	SO 
STRB 

SHIFT REGISTER 

R1 	R2 	R3 ... R8 1Q1 ... 1Q8 2Q1 ... 208 3Q1 ... 3Q8 401 ... 408 

LOAD 
H 

L 

X 	X 

X 	X 

H 

H 

L 	R1 5 	R2 5  ... R7 5  

H 	R1 5 	R2 5  ... R7 5  

L 	L 

L...L 

L 	... 	L 

L .. 	L 

L 	L 

	

L ... 	L 

L 	L 

L 	L 

STROBE 

X
 X

  
X

  
X

X
 

X
I
S

'
'
 

X
  

-,  
2
  

--,  
I
 

I
 -
1
 _

I
 J
 
J
 

81 5 	R2,, 	R3 5  ... R8 5  

P1 5 	R2 5 	R3 5  ... R8,-, 

R1 5 	R2 5 	R3 5  ... R8 5  

R1 5 	R25 	R3 5  ... R8 5  

R1 r, 	R25 	R3 5  ... R8 1  

C
O

  
J
  C

C
  
J
 _

1
 -1

  

IT
  

CO 
-1

  
-1

  C
C

  
J
  
J
  

-1
  

-1
  

..
-
 -1

  
1
  

IT
  

O
D

  

-

1  
-
I  

-1
  C

C
  
J
  

C
C

  

0:7  

-

C
C

  

C
C

  

H = high level, L = low level, X = irrelevant, 1 = low-to-high transition. 
R1 ... R8 = levels currently at internal outputs of shift registers one through eight, respectively. 
R1 5  ... R8 5  = levels at shift-register putouts Ni through 88, respectively, before the most recent T transition of the clock. 

TEXAS 
INSTRUMENTS 

91 
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typical operating sequence 

STRB 	I 

CLK 

ANY OUTPUT IN 	
VALID 

8 SELECTED BY 
SO AND S1 

SN65500E, SN75500E 
AC PLASMA DISPLAY DRIVFRS 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

VCC1 

I 	 

INPUT —40—MA.-1111-41 

GND •  

TYPICAL OF ALL OUTPUTS 

 

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

Supply voltage, VCC1  (see Note 1) 	  15 V 
Supply voltage, VCC2 	  100 V 
Input voltage 	  VCC1 +0.3 V 
Continuous total power dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range: SN65500E 	  —40°C to 85°C 
SN75500E 	  0°C to 70°C 

Storage temperature 	  —65°C to 150°C 
Lead temperature 1,6 mm 11116 inch) from case for 10 seconds: N package 	  260°C 
Case temperature for 10 seconds: FN package 	  260 °C 

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

DISSIPATION RATING TABLE 

PACKAGE 
TA < 25 °C DERATING FACTOR TA 	70 °C TA — 85°C 

POM H RATING ABOVE TA 	25 °C POWER RATING POWER RATING 

FN mW 14.2 mW/°C 1136 mW 923 mW 

N 1275 mW 10.2 mW/ ° C 816 mW 663 mW 

TEXAS 
INSTRUMENTS 
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SN65500E, SN75500E 
AC PLASMA DISPLAY DRIVERS 

recommended operating conditions 

sn.. , .....1E SN7.w...1 1 E 
 UNIT - 	- 

.'.1R:N 	Novi MAX MIN NOM MAX 
Supply voltage, VCC1 ...,.. 	L 13.2 10.8 12 '-- 	: V 

Supply voltage, VCC2 0 100 0 V 

High-level input voltage, VIH, as a percentage of VCC1 75% 75% 

Low-level input voltage, VIL, as a percentage of VCC1 25% 25% 

High-level output clamp current 20 20 mA 

Low-level output clamp current -20 -20 mA 

Clock frequency, f •clock (see Figure 21 0 8 0 8 MHz 

Duration of high or low clock pulse, t w  62 62 ns 

Setup time, t su  
Data inputs before clock1 20 20 

ns 
Select inputs before strobe! 50 50 

Hold time, th 

Data inputs after clock? (see Note 21 50 50 

ns Strobe input high after clock? 50 50 

Select inputs after strobe? 50 50 

Operating free-air temperature, TA -40 85 0 70 °C 

NOTE 2: For operation above 25°C junction temperature, refer to Figure 2. 

electrical characteristics over recommended operating free-air temperature range 

PARAMETER TEST CONDITIONS 
SN65500E SN75500E 

UNIT 
MIN 	TYPt 	MAX MIN TYPt MAX 

VIK Input clamp voltage VCC1 = 12 V, 	II = -12 mA -1 -1.5 -1 -1.5 V 

VOH High-level output voltage 
VCC1 = 13.2 V, 

VCC2 = 100 V 

IOH = -1 mA 94 97.5 95 97.5 

V 10H = -10 mA 92 94.5 93 94.5 
, 
'OH = -15 mA 90 93.5 91 93.5 

Vol_ Low-level output voltage 
VCC1 = 13.2 V, 

VCC2 = 100 V 

1 0L = 1 mA 0.85 2 0.85 2 

V IOL =10 mA 2 4 2 4 

IOL = 15 mA 2.75 5 2.75 5 

Vol( Output clamp voltage VCC2 = 0  
10= 20 mA 1 2.5 1 2.5 

V 
lo = -20 mA -1.2 -2.5 -1.2 -2.5 

IIH High-level input current VCC1 = 13.2 V, 	Vi = VIH min 1 1 AA 

'IL Low-level input current VCC1 = 13.2 V, 	Vi = VIL max -1 -1 AA 

ICC1 Supply current VCC1 = 13.2 V, 	VCC2 = 100 V 0.05 1 0.05 1 mA 

ICC2 Supply current VCC2 = 100 V 1 5 1 3 mA 

tAll typical values are at VCC1 = 12 V, TA = 25°C. 

switching characteristics, VCC1 = 12 V, VCC2 = 100 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	 MAX UNIT 

tDHL Delay time, high-to-low-level output from strobe input 

CL = 30 pF, 

See Figure 1 

250 ns 

tDLH Delay time, low-to-high-level output from strobe input ns 

tTHL 	Transition time, high-to-low-level output . ns 

tTLH 	Transition time, low-to-high-level output 300 ns 

INSTRUMENTS INSTRUMENTS 
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14—  tDHL 
	

VIL 

V 
90% 	

OH 
 
	 10% 

VOL 

trill. 

tDLH 

1  

90% 

tTLH -1Ki 14—  

OUT VALID 

tw —11.1 
14— tsu —104— th 

VIH 
DATA 	IRRELEVANT 

STRB 

SELECT 

IRRELEVANT 

th —101 
	  VIH 

14—  tsu 	 th 	
IL 

VIH 

SN65500E, SN75500E 
AC PLASMA DISPLAY DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

	  TEST 

POINT 

T
CL (see Note A) 

LOAD TEST CIRCUIT 

	it  

	 VIH 

50% 

VIL 

VOLTAGE WAVEFORMS 

NOTE A. CL includes probe and jig capacitance. 

FIGURE 1. SWITCHING CHARACTERISTICS 

OUTPUT 

UNDER 
TEST 

CLK 
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VCC1 = 12 V 
VIH = 12 V 

VIL = 0 

(See Note Al 

SN65500E, SN75500E 
AC PLASMA DISPLAY DRIVERS 

TYPICAL CHARACTERISTICS 

MAXIMUM CLOCK FREQUENCY 
VS 

VIRTUAL JUNCTION TEMPERATURE 

25 
	

45 	65 	85 	105 
	

125 

Tj—Junction Temperature— °C 

NOTE A: This curve assumes a symmetrical clock pulse. 

FIGURE 2 

THERMAL INFORMATION 

junction temperature formula 

TJ = TA + PDR0 JA 

TJ = TC + PDFig jc 

where 

Tj = virtual junction temperature 
TA = free-air temperature 
PD = average device power dissipation 
Ro = thermal resistance (junction-to-air, ROJA,  or junction-to-case, ROJC) 

PACKAGE TYPE 	ROJA 	ROJC 

FN 44-pin plastic 70°C/W 22°C/W 

N 40-pin plastic 	97°C/W 27°C/W 
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FN PACKAGE 

(TOP VIEW) 

z  
co -.7  

•t( 
CC (1) 0 	U 	-- u_ 

C.)<LuUm 
OZLOWL)2>C1 07 
1.--1 u u I-I I-I LI 1__/ 

6 5 4 3 2 1 44 43 42 41 40 

SN65501E, SN75501E 
AC PLASMA DISPLAY DRIVERS 

D2472, MARCH 1983—REVISED OCTOBER 1989 

N PACKAGE 

(TOP VIEW) 

Consumption CLOCK ■ 1 U40 ■ VCC1 

SUSTAIN ■ 2 	39 ■ DATA IN 
• All Outputs Contain Sink and Source Clamp 	 STROBE ■ 3 	38 ■ SERIAL OUT 

Diodes 	 Q1 ■ 4 	37 ■ Q32 

• 15-mA Steady-State Output Current 	 02 ■ 5 	36 111 031 
 

Q3 ■ 6 35 ■ Q30 

• Rugged DMOS Outputs 	 Q4 ■ 7 34 ■ Q29 

05 ■ 8 33 ■ 028 • CMOS Inputs 
Q6 • 9 32 ■ 027 

• Direct Replacement for SN75501C 	 Q7 ■ 10 31 ■ Q26 

08  • 11 30 ■ 025  
description 	 Q9 ■ 12 29 ■ Q24 

The SN65501E and SN75501 E are monolithic 	 010 ■ 13 28 ■ Q23 

BIDFETt integrated circuits designed to provide 	 Q 11  ■ 14 27 ■ Q22 

the serial-to-parallel conversion and level Q1 2• 013 

■ 16 25 ■ 02 1 09 

 15 26 11 021 

0141 17 2 Q14
7 	4o0 translation of data in a matrix-addressable 

display. The device inputs are diode-clamped 
01 5 18 231 Q18 CMOS inputs. 
Q16 • 19 22 ■ Q17 

The Q outputs of these drivers are normally high 	 GND a 20 21 ■ VCC2 
and can be switched either selectively or 
together. Any output whose associated register 

bit (in the internal 32-bit serial register) contains 
a low will switch low when STROBE is low if 
SUSTAIN is high. All other outputs remain high. 

When SUSTAIN is low, all outputs switch low 

independently of the data or strobe inputs. This 

feature can be used to generate a portion of the 
sustain pulse required in the operation of an ac 
plasma display. The internal level-shift circuits 
provide additional drive during the times that the 	 Q2 1 

391 0 outputs switch high to facilitate fast rise times 	 Q3 1 	 3398 1 03301  

while maintaining low standby power 	 Q4 1 9 	 371 Q29 

consumption. All outputs contain clamp diodes 	 05 1 10 	 361 Q28 
to the VCC2  and GND supply inputs. 06 1 11 	 351 Q27 

The SN65501E is characterized for operation 	

07 12  

34 1 026 

over the temperature range of — 40°C to 85 °C. 

The SN75501E is characterized for operation 	

0098 11 11 43 

333231  11  0022 45 

 Q10 1 5 

 Q° 11  21 1167  29 Q2 

Q2

3 

18 19 20 21 22 2324 2526 27 28 
r---Inr--)r--1 	ran 

C') 	LO CO 0 U N N OD 0) 0 
r— 	 r— •—• N 

00 0 0  z z  C.) Ci 	Ci 

NC No internal connection 

t BIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip — patented process 

PRODUCTION DATA documents contain information 
currant 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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• Controls 32 Electrodes 

• 100-V Totem-Pole Outputs 

• Low Standby Power 
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8 

over the temperature range of 0 °C to 70°C. 
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Q1 

Q2 

03 

26 OUTPUTS 

(Q4 THRU 0291 

NOT SHOWN 

Q30 

Q31 

Q32 

SERIAL OUT 

32 BIT 

STATIC 

SHIFT 

REGISTER 

SN65501E, SN75501E 
AC PLASMA DISPLAY DRIVERS 

logic symbolt functional block diagram (positive logic) 

SUSTAIN 121 

CMOS/ 
PLASMA DISP 

EN3 

V2 

r 141 
01 

02 

.116 

117 

a31 
232 
SERIAL OUT 

SUSTAIN 

STROBE 

CLOCK 

DATA IN 

131 
STROBE 

(1)  

SRG32 

> C1/-I• 
r 

CLOCK 

1391 
 1D 	2 D. 	3 DATA IN 

15) 
2 C> 3 

• 
• 
ti 
•— 

' 

• 
• 
1261 

2 I) 3 

2 I> 	3 

• • 
2 t> 	3 

2 I> 3 

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

IEC Publication 617-12. 
Pin numbers shown are for the N package. 

FUNCTION TABLE 

FUNCTION 

INPUTS OUTPUTS 

SHIFT REGISTER SERIAL 
DATA CLOCK STROBE SUSTAIN 

R1 R2 	R3 . . . R32 DATA 
01 Q2 Q3 . . . 032 

LOAD 
H 1 H H H 1,11 n 	R2 n  ... R31 n  R32 n  H H H ... H 

L 1 H H L R1 n 	R2, ... R31 0  . 	•. H H H ... H 

STROBE 
X X H H R1 n  R2 n 	R3 0  . . . R32 11  H H H ... H 

X H L H R1 n  R2 n 	R3 n  ... • .' • . _ R1 R2 R3 . . . R32 

SUSTAIN X X X L R1 n  R2 n 	R3 n  . . 	. L L L ... L 

H = high level, L = low level, X = irrelevant, 1 = low-to-high-level transition. 
R1 . 	R32 = levels currently at internal outputs of shift registers one through thirty-two, respectively. 

Wi n  . 	R32 5  = levels at shift-register outputs R1 thro 'gh R32 respectively, before the most recent 1 transition at the CLOCK input. 

TEXAS 
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GND •  
—I 111-4  •  • 

TYPICAL OF ALL Q OUTPUTS TYPICAL SERIAL OUTPUT EQUIVALENT OF EACH INPUT 

VCC 1 

INPUT —4,—Ws■—•—• 

SN65501E, SN75501E 
AC PLASMA DISPLAY DRIVERS 

IRRELEVANT 

typical operating sequence 

SUSTAIN 

STROBE? 1 
CLOCK 

ANY Q OUTPUT 
	

ALID 

schematics of inputs and outputs 

	ri 

	 in 
r 	 'VALID 

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

Supply voltage, VCC1  (see Note 1) 	  15 V 
Supply voltage, VCC2 	  100 V 
Input voltage 	  VCC1 to 0.3 V 
Continuous total power dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range, TA: SN65501E 	  —40°C to 85°C 

SN75501E 	  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 network ground terminal. 

DISSIPATION RATING TABLE 

PACKAGE 
TA _-5 25°C DERATING FACTOR TA = 70°C TA = 85 ° C 

POWER RATING ABOVE TA ..• 25 ° C POWER RATING POWER RATING 

FN 1775 mW 14.2 mW/°C 1136 mW 923 mW 

N 1275 mW 10.2 mW/°C 816 mW 663 mW 

TEXAS 
INSTRUMENTS 
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SN65501E, SN75501E 
AC PLASMA DISPLAY DRIVERS 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC1 10.8 12 13.2 V 

Supply voltage, VCC2 0 100 V 

High-level input voltage, VIH 0 . 75  VCC1 V 

Low-level input voltage, VIE_ 0.25 VCC1 V 

High-level Q output clamp current, loKH 20 mA 

Low-level Q output clamp current, loKL -20 mA 

Clock frequency, (clock,  at or below, 25°C junction temperature (see Note 2) 0 8 MHz 

Duration of high or low clock pulse, t w  62 ns 

Setup time, tsu  
Data inputs before 20 

ns  
D.ta inn..ts  after C 	' 50 

Hold time, th 
• • 	Ugh after - 	- :le+ 

ns -=  
:-. 	• 

	
ugh after 	'.'. '.' 

Operating free-air temperature, TA 
-4,, 85 

°C - 
SN75501 E 0 70 

NOTE 2: See Figure 3 for maximum clock frequency when devices are operated in cascade or for operation above Tj = 25°C. 

electrical characteristics over recommended operating free-air temperature range 

PARAMETER TEST CONDITIONS 
SN65501E SN75501E 

UNIT 
MIN 	TYPI 	MAX MIN 	TYPt 	MAX 

VIK Input clamp voltage VCC1 = 12 V, 	11=12 mA -1 -1.5 -1 -1.5 V 

" H  

High-level 

output voltage 

Q outputs 
VCC1 =13.2 V, 

VCC2 =100 V 

IOH= -1 mA 94 97.5 95 97.5 

V 
IOH= -10 mA 92 94.5 93 94.5 

10H= -15 mA 90 93.5 91 93.5 

SERIAL OUT VCC1 =10.8 V, 	loH= -100 FA 9 10 9 10 

VOL 
Low-level 

output voltage 

CI outputs 
V VCC1 =13.2 V, 

VCC2 =100 V 

IOL= 1  mA 0.85 2 0.85 2 

V 
10L=10 mA 2 4 2 4 

I0L= 15  mA 2.75 5 2.75 5 

SERIAL OUT VCC1 =10.8 V, 	loL =100 FA 0.1 1 0.1 1 

VOK 
Output clamp 

voltage 
Q output VCC2 =0 

10K =20 mA 1 2.5 1 2.5 
V 

IOK= -20 mA -1.2 -2.5 -1.2 -2.5 

IIH 
High-level 

input current 

VCC1 =13.2 V, 	V1H=ViHmin, 

VCC2 =100 V 
1 1 FA 

IlL 
Low-level 

input current 

VCC1 =13.2 V, 	VIL=VILmax ,  
VCC2=100 V 

-1 -1 FA 

ICC1 Supply current from VCC1 
VCC1 =13.2 V, 

VCC2=100 V 
0.05 1 0.05 1 mA 

ICC2 Supply current from VCC2 VCC2 =100 V 1 5 1 3 mA 

t Typical values are at VCC1  =12 V, TA =25°C. 

TEXAS 
INSlltl MENTS 
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DATA 	IRRELEVANT 
	

IRRELEVANT 

CLOCK 

WAVEFORM 1 (See Note BI 

SERIAL 
OUT 

WAVEFORM 2 (See Note CI 

ts u 

/50% 

14---tw-144—tDHL-1101 

I 	 .11\5 0 % 

i 
/111---tOLH-1101 

VIH 

VIL 

VIH 

VIL 

VOH 

VOL 

VOH 

VOL 
	150% 

14— th 

SN65501E, SN75501E 
AC PLASMA DISPLAY DRIVERS 

switching characteristics, VCC1 = 12 V, VCC2 = 100 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	TYP 	MAX UNIT 
Delay time, 

tDHL high-to-low- 

level outputs 

Delay time, 

tDLH 	low-to-high- 

level outputs 

STROBE to Q outputs CL = 30 pF . . 
ns 

ns 

SUSTAIN to Q outputs CL = 30 pF . 

CLOCK to SERIAL OUT CL = 20 pF 147 

STROBE to a outputs CL = 30 pF 450 

SUSTAIN to Q outputs CL = 30 pF 450 

CLOCK to SERIAL OUT CL = 20 pF 147 

tTHL 	Transition time, high-to-low-level 0 output CL = 30 pF 200 ns 

1TLH 	Transition time, low-to-high-level Q output CL = 30 pF 300 ns 

PARAMETER MEASUREMENT INFORMATION 

OUTPUT 

UNDER 
TEST 

 

TEST 
POINT 

 

C L  
=I: (See Note Al 

LOAD TEST CIRCUIT 

VIH 
STROBE /50% 

VIL 

SUSTAIN 	50 % 	 I 	 I 	 _ 
VIH 

 VIL 

	

tDHL 41111 1.1 	IDLH -14----1101 	tDHL-1111-401 	IDLI-1-14-114 

Qn  WAVEFORM 1 (See Note Dl 	 90% VOH 

 I 
  1  10%

I 	
—PI 14- tTLH 

	  10% 	VOL 

	—IN 	tTHL 	
—.II /II-tTHL -41 I4-tTLH 

IISiC 	

 
	 -.4,90% 

	  1%0 	

VOH 

0  VOL 

NOTES:, A. CL includes probe and jig capacitance. 
B. Serial out waveform for internal conditions such that a low is registered in R32. 
C. Serial out waveform for internal conditions such that a high is registered in R32. 
D. Q n  output with a low stored in associated register R n . 
E. O n  output with a high stored in associated register R n . 

VOLTAGE WAVEFORMS 

FIGURE 1. SWITCHING CHARACTERISTICS 

TEXAS 
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POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 3-47 

On  WAVEFORM 2 (See Note El 



25 	50 	75 125 100 

VCC1 = 

VIH = VCC1 

12 V 

CLOCK PULSE) 

Vii ... 0 

(SYMMETRICAL 

SI 
GLE DEVICE IncE 

CASCADED 
DEVICES 

Tj—Junction Temperature— ° C 

FIGURE 2 

11 	12 	13 

VCC1— Supply Voltage—V 

FIGURE 3 

In
p

u
t  

V
o

lt
ag

e—
V

  

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 
10 14 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

tc
lo

c
k

—
M

ax
im

u
m

  C
lo

c
k

 F
re

q
u

en
cy

—
M

H
z  

VILmax  

SN65501E, SN75501E 
AC PLASMA DISPLAY DRIVERS 

TYPICAL CHARACTERISTICS 

MAXIMUM CLOCK FREQUENCY 
	

INPUT VOLTAGE LOGIC LEVEL LIMITS 

VS 
	 vs 

JUNCTION TEMPERATURE 
	 VCC1 SUPPLY VOLTAGE 

THERMAL CHARACTERISTICS 

junction temperature formula 

Tj = TA + PDRO 

where 
Tj = virtual junction temperature 
TA = free-air temperature 
PD = average device power dissipation 
Ro = thermal resistance (junction-to-air, ROJA, or junction-to-case, Rojc) 

PACKAGE 	 ROJC  

FN 	7 	.V 	22°CAN 

N 	 100°C/W 	27°CAN 

4 TEXAS 
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3-48 	 POST OFFICE BOX 855303 • DALLAS, TEXAS 75285 



4 TE XAS 
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SN65512B, SN75512B 
VACUUM FLUORESCENT DISPLAY DRIVERS 

D2654, DECEMBER 1985—REVISED OCTOBER 1989 

• Each Device Drives 12 Lines 

• 60-V Output Voltage Swing Capability 

• 25-mA Output Source Current Capability 

• High-Speed Serially-Shifted Data Input 

• TTL-Compatible Inputs 

• Latches on All Driver Outputs 

description 

The SN65512B and SN75512B are monolithic 

BIDFETt integrated circuits designed to drive a 
dot matrix or segmented vacuum fluorescent 

display. 

All device inputs are diode-clamped p-n-p inputs 

and will assume a high logic level when open-
circuited. The nominal input threshold is 1.5 V. 

Outputs are totem-pole structures formed by an 
n-p-n emitter follower and double-diffused MOS 

(DMOS) transistors. 

The device consists of a 12-bit shift register, 12 
latches, and 12 output AND gates. Serial data 
is entered into the shift register on the low-to-

high transition of CLOCK. When high, LATCH 
ENABLE transfers the shift register contents to 

the outputs of the 12 latches. The active-low 

STROBE input enables all Q outputs. Serial data 
output from the shift register may be used to 

cascade shift registers. This output is not 
affected by LATCH ENABLE or STROBE. 

The SN655128 is characterized for operation 

from —40°C to 85°C. The SN75512B is 
characterized for operation from 0°C to 70 °C. 

DW OR N PACKAGE 

(TOP VIEW) 

Q11 

Q12 

STROBE 

SERIAL OUT 

DATA IN 

VCC1 
CLOCK 

LATCH ENABLE 

Q1 

Q2 

logic symbols 

LATCH ENABLE (8) 

TTL/VAC 

FLUOR DISP 

C2 

EN3 

19) 01 

STROBE 

C LOC K (7) 
SRG12 

>CV, 

r 
DATA IN lm 1D 2D > 	3 

(10)  
2D > 	3 

(11)  
Q2 

03 2D > 	3 
(12) 

Q4 2D > 	3 
(13) 

05 2D > 	3 
(14)

 Q6 2D > 	3 
(17)  

07 20 > 	3 
(18)  

QB 2D > 	3 
(19) 

Q9 20 > 	3 
(20)  

010 2D > 	3 
(1) 

Q11 2D > 	3 
(2) 

Q12 2D > 	3 
(4) 

SERIAL OUT 

010 

Q9 

Q8 

Q7 

VCC2 
GND 

Q6 

Q5 

Q4 

Q3 

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

BIDFET —Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip — patented process. 
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SHIFT 

REGISTER 	LATCHES 

STROBE 

LATCH 
ENABLE 

DATA IN 

CLOCK 
Q1 

Q2 

• • 
• • 
• • 

el  R11 2D  LC11  In 
C2 

8 STAGES 
103 THRU 010) 
NOT SHOWN 

SN65512B, SN75512B 
VACUUM FLUORESCENT DISPLAY DRIVERS 

logic diagram (positive logic) 

FUNCTION TABLE 

FUNCTION 

CONTROL INPUTS 
SHIFT REGISTER 

R1 THRU R12 

' 
LATCHES 

LC1 THRU LC12 

OUTPUTS 

CLOCK 

LATCH 

ENABLE STROBE Id r A L 01 THRU i1: 

LOAD 
t 

Not 

X 

X 

X 

X 

Load and shift* 

No change 

Determined by LATCH ENABLE* 

Determined by LATCH ENABLE* 

' . 

R12 

Determined by S' 	• 

Determined by STROBE 

LATCH 
X 

X 

L 

H 

X 

X 
As determined above 

Stored data 

New data 

R12 

R12 

Determined by STROBE 

Determined by STROBE 

STROBE 
X 

X 

X 

X 

H 

L 
As determined above 

Determined by LATCH ENABLE* 

Determined by LATCH ENABLE* 

R12 

R12 

All L 

LC1 thru LC12, respectively 

H = high level, L = low level, X = irrelevant, 1' = low-to-high-level transition. 

R12 takes on the state of R11, R11 takes on the state of R10, . . . R2 takes on the state of R1, and R1 takes on the state of the data input. 

*New data enter the latches while LATCH ENABLE is high. These data are stored while LATCH ENABLE is low. 

Tr X A S 
iNS1RUMENTS 
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CLOCK 

DATA 
IN 

SR 
CONTENTS 

LATCH 
ENABLE 

LATCH 
CONTENTS 

STROBE 

Q OUTPUTS 

1111111111 
I 	VALID 	 I 	IRRELEVANT 

I VALID I 

INVALID 
	

1 
	

VALID 

PREVIOUSLY STORED DATA 	 I 	
NEW DATA VALID 

I 	I 

TYPICAL OF ALL OUTPUTS 

OUT 

Vcc2 FOR 
Q OUTPUTS 

VCC1 FOR 
SERIAL OUTPUT 

OUTPUT 

GND 

SN65512B, SN75512B 
VACUUM FLUORESCENT DISPLAY DRIVERS 

typical operating sequence 

schematics of inputs and outputs 

4 TEXAS 
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SN65512B, SN75512B 
VACUUM FLUORESCENT DISPLAY DRIVERS 

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

Supply voltage, VCC1  (see Note 1) 	  15 V 

Supply voltage, VCC2 	  70 V 

Input voltage 	  VCC1 
Continuous total power dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range: SN65512B 	  —40°C to 85°C 

SN75512B 	  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: Voltage values are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

TA 	25°C DEBATING FACTOR TA a  70 ° C TA a  85 ° C 
PACKAGE 

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

DW 1125 mW 9.0 mW/°C 720 mW 585 mW 

N 1150 mW 9.2 mW/°C 736 mW 598 mW 

recommended operating conditions 

SN65512B SN75512B 
UNIT 

MIN MAX MIN MAX 

Supply voltage, VCC1 5 15 5 15 V 

Supply voltage, VCC2 0 60 0 60 V 

High-level input voltage, VIH 2 2 V 

Low-level input voltage, VII_ 0.8 0.8 V 

High-level output current, Icni —25 —25 mA 

Low-level output current, IDL VCC1 = 10 V 5 5 mA 

Clock frequency, f clock 
VCC1 = 15 V, TA = 25°C 0 4 0 4 

MHz  
VCC1 = 5 V, 	TA = 25°C 0 1 0 1 

Pulse duration, CLOCK high or low, t w  
VCC1 = 15 V, TA = 25°C 100 100 

ns 
VCC1 = 5 V, 	TA = 25°C 500 500 

Setup time, DATA IN before CLOCKI, 

tsu  (see Figure 1) 

VCC1 = 15 V, TA = 25°C 100 100 
ns 

VCC1 = 5 V, 	TA = 25°C 250 250 

Hold time, DATA IN after CLOCKI, th 

(see Figure 1) 

VCC1 = 15 V, TA = 25°C 50 50 
ns 

VCC1 = 5 V, 	TA = 25°C 250 250 

Operating free-air temperature, TA —40 85 0 70 °C 

electrical characteristics over recommended operating free-air temperature range, VCC2 = 60 V (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP 9  MAX UNIT 

VIK Input clamp voltage II = —12 mA —1.5 V 

VOH 
High-level output 

voltage 

Q outputs 1 0H = —25 mA 57.5 58 
V 

Serial output 1 0H = — 200 pA, VCC1 = 10 V 9 9.5 

VOL 
Low-level output 

voltage 

Q outputs 1 01_ = 5  mA , 	VCC1 = 10 V 2.6 5 
V 

Serial output IOL = 200 µA, 	VCC1 = 10 V 0.05 0.2 

11H High-level input current VCC1 = 15 V, 	V = 5 V 0.01 1 AA 

1 IL Low-level input current VCC1 = 15 V, 	V = 0.8 V —25 —150 AA 

1CC1 Supply current from Vcci VCC1 = 15 V 
VI = 5 V 80 500 AA 

VI = 0.8 V 2 6 mA 

ICC2 Supply current from Vcc2 VCC1 = 15 V 
Al' 	*s high 10 100 µA 

S . 	3t 2 V 0.8 3 mA 

tAll typical values are at VCC1 = 10 V, TA = 25°C. 
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1.5 V CLOCK 

tw_01 

— T- — — — VIH 

DATA IN VALID 

VIL 

VIH 

VIL 

tw  

STROBE 1.5 V 

14-41— _- 30 ns 

3V 
90% 	 . 

30 ns 

1 0% 
---0 V 

I ♦— tDH L-1114 

Q OUTPUTS 

SN65512B, SN75512B 
VACUUM FLUORESCENT DISPLAY DRIVERS 

switching characteristics, VCC1 = 10 V, VCC2 = 60 V, TA = 25°C 

PARAMr I I TEST CONDITIONS MIN 	 MAX 

tDHL 	Delay time, 	—.4-level output 300 115 

tDLH 	Delay time, low-to-high-level output CL = 30 pF, 

See Figure 2 

300 ns 

tTHL 	Transition time, high-to-low-level output 500 ns 

tTLH 	Transition time, low-to-high-level output 500 ns 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 1. INPUT TIMING VOLTAGE WAVEFORMS 

FIGURE 2. SWITCHING-TIME VOLTAGE WAVEFORMS 

TEXAS 
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SN65518, SN75518 
VACUUM FLUORESCENT DISPLAY DRIVERS 

• Each Device Drives 32 Lines 

• 60-V Output Voltage Swing Capability 

• 25-mA Output Source Current Capability 

• High-Speed Serially Shifted Data Input 

• Latches on All Driver Outputs 

tBIDFET—Bipolar, double-diffused, N-channel and P-channel MOS 

transistors on same chip—patented process. 

D2720, MARCH 1983-RE) 	MAY 1990 

N 

VCC2 ■ 

(TOP 

PACKAGE 

VIEW) 

■ VCC1 1_,/ 40 

SERIAL OUT ■ 2 39 ■ DATA IN 

Q32 ■ 3 38 ■ 01 

031 ■ 4 37 U 02 

Q30 5 36 Q3 

029 ■ 6 35 ■ Q4 

Q28 ■ 7 34 ■ Q5 

Q27 ■ 8 33 ■ Q6 

Q26 ■ 9 32 ■ Q7 

Q25 ■ 10 31 ■ 08 

Q24 ■ 11 30 ■ 09 

Q23 ■ 12 29 ■ Q10 

Q22 ■ 13 28 ■ Q11 

Q21 • 14 27 ■ Q12 

Q20 ■ 15 26 ■ Q13 

Q19 ■ 16 25 ■ Q14 

Q18 ■ 17 24 ■ Q15 

Q17 ■ 18 23 ■ Q16 

STROBE ■ 19 22 • LATCH ENABLE 

GND ■ 20 21 CLOCK 

FN PACKAGE 

(TOP VIEW) 

I- 
D 

_J 
< C•1 •—• < 

OHNE U U 1— 
U 02 CO 	U (_) < 	C0 
ZOCJOLD>>C1000 

L__J 
6 5 4 3 2 1 44 43 42 41 40 

	

I 7 
	

39: 

	

I 8 
	

38 [ 

	

9 
	

37 [ 

	

I 10 
	

36 E 

	

I 11 
	

35 E 

12 

I 3 
	

33  E 

I 14 
	

32 

I 5 	 31 [ 

I 16 
	

30 [ 

	

7 	 29 E 

18 19 20 21 22 23 24 2526 27 28 
rm r-m n r-tr--11-nrn  

02 r Lo 0 Y ur 

00000°0  0 
to 2 	

ci 
H U cr) 

I 
0 

NC—No internal connection 

description 

The SN65518 and SN75518 are monolithic 
BIDFETt integrated circuits designed to drive a 
dot matrix or segmented vacuum fluorescent 

display. 

The devices each consist of a 32-bit shift 

register, 32 latches, and 32 output AND gates. 
Serial data is entered into the shift register on 
the low-to-high transition of CLOCK. While 
LATCH ENABLE is high, parallel data is 

transferred to the output buffers through a 32-bit 

latch. Data present in the latch during the high-
to-low transition of LATCH ENABLE is latched. 
When STROBE is low, all Q outputs are enabled. 

When STROBE is high, all Q outputs are low. 

Serial data output from the shift register may be 
used to cascade additional devices. This output 

is not affected by LATCH ENABLE or STROBE. 

The SN65518 is characterized for operation from 

— 40 °C to 85 °C and the SN75518 is 

characterized for operation from 0 °C to 70 °C. 

Q29 
Q28 

Q27 

Q26 

025 

Q24 

Q23 

Q22 

Q21 

020 
019 

Q4 

05 

Q6 

Q7 

QS 

Q9 

010 

Q11 

Q12 

013 

NC 

...• I....110h la 	• mments contain information 
•• •• I m of I • I. ..•.on data. Products conform to 

terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include tasting of all parameters. 
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STROBE 

LATCH 
ENABLE 

DATA IN 

CLOCK 
Q1 

Q2 

• 
• 

• • 

Er111117111 	 ow . 

R31 C2D2  LC31 all 

2D 

SERIAL OUT 

Q31 

032 

28 STAGES 
(Q3 THRU 0301 
NOT SHOWN 

• 
• 

• • 
• • 
• • 

SN65518, SN75518 
VACUUM FLUORESCENT DISPLAY DRIVERS 

logic symbol t 

n ■ 
STROBE 
LATCH " 

ENABLE 

CLOCK 
1211  

DATA IN 1391  ‘‘,- Q1 
02 

• 
• 

(23)  
Q16 

(181  Q17 
• 
• 
• 
(4)  031 
(3)  

Q32 
121 

SERIAL 
OUT 

CMOS/VAC 
FLUOR DISP 

EN3 
C2 

SRG32 

>C1/-• 

  

   

10 
	

2D p3 

  

2D D3 

  

   

  

• 
• 

  

2D D3 

  

2D I> 3 

  

• • 
• 

  

2D 0. 3 

  

2D 0. 3 

   

   

I.  This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the N package. 

logic diagram (positive logic) 

TEXAS 
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SN65518, SN75518 
VACUUM FLUORESCENT DISPLAY DRIVERS 

FUNCTION TABLE 

FUNCTION 

CONTROL INPUTS 
SHIFT REGISTERS 

R1 THRU R32 

LATCHES 

LC1 THRU LC32 

OUTPUTS 

CLOCK 
LATCH 

ENABLE  
STROBE SERIAL Q1 THRU Q32 

LOAD 
t 

Not 

X 
X 

X 

X 

Load and shift 1. 

 No change 

Determined by 

LATCH ENABLE 1  
R32 Determined by STROBE 

LATCH 
X 

X 

L 

H 

X 

X 

As determined 

above 

Stored data 

New Data 
R32 Determined by STROBE 

STROBE 
X 

X 

X 

X 

H 

L 

As determined 

above 

Determined by 

LATCH ENABLE 
R32 

All L 

LC1 thru LC32, respectively 

H = high level, L = low evel, X = irrelevant, t = low-to-high-level ransition. 

tR32 and the serial output take on the state of R31, R31 takes on the state of R30, 	. R2 takes on the state of R1, and R1 takes on 
the state of he data input. 
New data enter the latches while LATCH ENABLE is high. These data are stored while LATCH ENABLE is low. 

typical operating sequence 

CLOCK 
- • • • - 

DATA IN VALID IRRELEVANT 

   

   

SR CONTENTS INVALID VALID 

LATCH ENABLE 

LATCH 
CONTENTS 

PREVIOUSLY STORED DATA NEW DATA VALID 

STROBE 

OUTPUTS 	 I VALID 

INSTRUMENTS 
TEXAS 4 
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SN65518, SN75518 
VACUUM FLUORESCENT DISPLAY DRIVERS 

schematic of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL Q OUTPUTS TYPICAL OF SERIAL OUTPUT 

VCC1 

INPUT 

1 VCC2  

OUTPUT 

VCC1 

I 

1  
1 

I 4 i 

OUTPUT 

• 	GND 

I 4 _ 
1 GND GND 

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

Supply voltage, VCC1 (see Note 1) 	  15 V 
Supply voltage, VCC2 	  70 V 
Input voltage, Vi 	  VCC1 
Continuous total power dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range, TA: SN65518 	  —40°C to 85°C 
SN75518 	  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 inch) from case for 10 seconds: N package 	  260°C 

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

DISSIPATION RATING TABLE 

TA s. 25°C DERATING FACTOR TA — 70°C TA 	85°C 
PACKAGE 

POWER RATING ABOVE TA 	25 ° C POWER RATING POWER RATING 

FN 1700 mW 13.6 mW/°C 1088 mW 884 mW 

N 1250 mW 10.0 mW/°C 800 mW 650 mW 

3 - 58 POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 
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SN65518, SN75518 
VACUUM FLUORESCENT DISPLAY DRIVERS 

recommended operating conditions, TA = 25 °C (unless otherwise noted) 

MIN 	 MAX UNIT 

Supply voltage, VCC1 4.5 	 15 V 

Supply voltage, VCC2 0 	 60 V 

High-level Input voltage, VIH (see Figure 1) V 	= 4.5 V VCC1 3.5 
V 

VCC1 = 15 V  12 

Low-level input voltage, VIL (see Figure 11 —0.3 	 0.8 V 

High-level output current, 10H —25 mA 

Low-level output current, loL 2 mA 

Clock frequency, (clock  (see Figure 21 
VCC1 = 10 V to 15 V 0 	 5 

 MHz 
VCC1 = 4.5 V 0 	 1 

Pulse duration, CLOCK high, t w icKE) 
VCC1 = 10 V to 15 V 100 

ns 
VCC1 = 4.5 V 500 

Pulse duration, CLOCK low, t w (cKL) 
VCC1 = 10 V to 15 V 100 

ns 
VCC1 = 4.5 V 500 

Setup time, DATA IN before CLOCKt, t su  
VCC1 = 10 V to 15 V 75 

ns 
VCC1 = 4.5 V 150 

Hold time, DATA IN after CLOCKt, th 
VCC1 = 10 V to 15 V 75 

ns 
VCC1 = 4.5 V 150 

Operating free-air temperature, TA 
0 '.1 	• 	'8 —40 	 85 

°C 
0 	 70 

electrical characteristics over recommended ranges of operating free-air temperature and VCC1  (unless 
otherwise noted), VCC2 = 60 V 

PARAMETER TEST CONDITIONS MIN TYP t MAX UNIT 

VIK Input clamp voltage II = —12 mA —1.5 V 

VOH High-level output voltage 
(11. outputs 10H = —25 mA 57.5 58 

V 
SERIAL OUT Vcci = 5 V, 101.4 = —20 AA 4.5 4.9 5 

VOL Low-levet output voltage 
O outputs loL -- 1 mA 5 

V  
SERIAL OUT loL = 20 AA 0.06 0.8 

1 1H High-level input current VCC1 = 15 V, Vi = 15 V 0.1 1 ILA 

1 IL Low-level input current VCC1 = 15 V, Vi = 0 V —0.1 —1 p.A 

1 CC1 Supply current 
VCC1 = 4.5 V 1.8 4 

mA 
VCCi = 15 V 2 5 

1CC2 Supply current 

SN65518 Outputs high, TA = —40°C 12 

mA SN65518, 

SN75518 

Outputs high, TA = 0°C to MAX 7 10 

Outputs low 0.01 0.5 

tAll typical values are at TA = 25°C. 

TEXAS 
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1 

TA = Full Range Full Range 
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—
M

H
z  

SN65518, SN75518 
VACUUM FLUORESCENT DISPLAY DRIVERS 

switching characteristics, VCC2 — 60 V, CL a  50 pE, TA — 25°C (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 	V•• • UNIT 

td 	Delay time, CLOCK to DATA OUT 
VCC1 = 4.5 V CL -= 15 pF, 

See Figure 4 

• 	. 
ns 

VCC1 = 15 V 150 

tDHL 	Delay time, high-to-low-level 

Q output 

from LATru ENABLE 
V 	= 4.5 V CC1 

See Figure 5 1.5 

Es 
from E ' See Figure 6 1 

from V 	%%ABLE 
V 	= 15 V CC1 

See Figure 5 0.5 

from STROBE See Figure 6 0.5 

tDLH 	Delay time, low-to-high-level 

Q output 

from LATCH ENABLE 
V CC1 = 4.5 V 

See Figure 5 1.5 

Es 
from STROBE See Figure 6 1 

from LATCH ENABLE 
V 	= 15 V CC1 

See Figure 5 0.25 

from STROBE See Figure 6 0.25 

tTHL 	Transition time, high-to-low-level 0 output 
VCC1 = 4.5 V 

See Figure 6 
3 

AS 
V 	= 15 V CCi 1.5  

tTLH 	Transition time, low-to-high-level Q output VCC1 = 4.5 V See Figure 6 
2.5 

Es 
V 	= 15 V CC1 0.75  

RECOMMENDED OPERATING CONDITIONS 

INPUT VOLTAGE LOGIC-LEVEL LIMITS 
vs 

SUPPLY VOLTAGE VCC1  

MAXIMUM INPUT DATA RATE 
vs 

SUPPLY VOLTAGE VCC1 

12 

        

6 

        

                

                

                  

                  

                  

                  

   

0 
5 	7 	9 	11 	13 	15 

	
4 
	

6 
	

10 
	

12 
	

14 
	

16 

Supply Voltage VCC1 — V 
	

Supply Voltage VCC1 — V 

FIGURE 1 
	

FIGURE 2 

() 	 
3 
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CLOCK 

VIH 

VIL 

VOH 

twI C KH)--.1 

,DATA OUTPUT 

VOL 

/50% 
LATCH 

ENABLE 

SN65518, SN75518 
VACUUM FLUORESCENT DISPLAY DRIVERS 

PARAMETER MEASUREMENT INFORMATIONt 

tw (CK -1.1 

CLOCK 	 50% 

14-twiCK LI-4 1 

DATA IN 

FIGURE 3. INPUT TIMING VOLTAGE WAVEFORMS 

FIGURE 4. DATA OUTPUT SWITCHING TIMES 

/4 	0 !  tDLH or tDHL 

90%1  
Q OUTPUT 

10% 

FIGURE 5. Q OUTPUT SWITCHING TIMES 

tFor testing purposes, all input pulses have maximum rise and fall times of 30 ns. 

INSTRUMENTS 
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VIH 

vi t. 

VIH 

VIL 

3.5 V 

0 V 

VOH 

VOL 
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fs 	101  toLH 

I .....___1 	  
I 	I 
I 	I 

I 	 10% 
i 	I 	 1 	VOL 
14.--1.1—tTLH 	 14 44— t-rliL 

Q OUTPUTS 

1.--14-t DHL 

90% VOH 

SN65518, SN75518 
VACUUM FLUORESCENT DISPLAY DRIVERS 

PARAMETER MEASUREMENT INFORMATIONt 

3.5 V  STROBE 1.75 V  

	  0 V 

FIGURE 6. SWITCHING-TIME VOLTAGE WAVEFORMS 

tFor testing purposes, all input pulses have maximum rise and fall times of 30 ns. 
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SN65551, SN65552, SN75551, SN75552 
ELECTROLUMINESCENT ROW DRIVERS 

D2743, MARCH 1983—REVISED OCTOBER 1989 

• Each Device Drives 32 Electrodes 

• High-Voltage Open-Drain DMOS Outputs 

• 50-mA Output Current Capability 

• CMOS-Compatible Inputs 

• Very Low Steady-State Power Consumption 

description 

The SN65551, SN65552, SN75551, and 
SN75552 are monolithic BIDFETt integrated 

circuits designed to drive the row electrodes of 
an electroluminescent display. All inputs are 

CMOS-compatible and all outputs are high-
voltage open-drain DMOS transistors. The 
SN75552 output sequence is reversed from the 

SN75551 for ease in printed circuit board layout. 

The devices consist of a 32-bit shift register, 32 

AND gates, and 32 output OR gates. Typically, 

a composite row drive signal is externally 

generated by a high-voltage switching circuit and 
applied to the SUBSTRATE COMMON terminal. 
Serial data is entered into the shift register on 

the high-to-low transition of CLOCK. A high at 
the ENABLE input allows those outputs with a 

high in their associated register to be turned on 
causing the corresponding row to be connected 

to the composite row drive signal. When 

STROBE is low, all output transistors are turned 

on. The Serial Data output (SERIAL OUT) from 
the shift register may be used to cascade 
additional devices. This output is not affected by 

the ENABLE or STROBE inputs. 

The SN65551 and SN65552 are characterized 
for operation from — 40 °C to 85 °C. The 
SN75551 and SN75552 are characterized for 

operation from 0°C to 70 °C. 

N 

DUAL-IN-LINE-PACKAGES 

(TOP VIEW) 

SN65551, SN75551 

Q16 • 1 U40 ■ Q15 

Q17 • 2 39 ■ Q14 
019 ■ 3 	38 • 013 

019 ■ 4 	37 • 012 

020 • 5 	36 • Q11 
Q21 • 6 	35 • Q10 

Q22 ■ 7 34 • Q9 

Q23 ■ 8 33 • Q8 

Q24 ■ 9 32 • Q7 

Q25 ■ 10 31 • Q6 

Q26 • 11 30 • Q5 

Q27 ■ 12 29 ■ Q4 

Q28 ■ 13 28 • Q3 

Q29 ■ 14 27 • Q2 

Q30 • 15 26 • Q1 

Q31 ■ 16 25 ■ NC 

Q32 ■ 17 24 ■ DATA IN 

SERIAL OUT ■ 18 23 ■ STROBE 

ENABLE ■ 19 22 • Vcc 

CLOCK ■ 20 21 ■ SUBSTRATE 
	 COMMON 

SN65552, SN75552 

Q17 111 U40 ■ Q18 
Q16 1 2 39 ■ Q19 
Q15 • 3 381 Q20 

Q14 • 4 37 ■ Q21 
Q13 • 5 36 ■ 022 
Q12 • 6 35 • Q23 

011 ■ 7 34 • Q24 
Q10 ■ 8 33 • Q25 

Q9 ■ 9 32 • Q26 

08 • 10 31 • Q27 

Q7  111 301 Q28 
Q6 ■ 12 29 • Q29 

05  ■ 13 28 • 030 
04 ■ 14 27 • Q31 

03 ■ 15 26 • Q32 

02  • 16 25 • NC 

01 • 17 24 ■ DATA IN 

SERIAL OUT • 18 23 ■ STROBE 

ENABLE • 19 22 • Vcc 

CLOCK • 20 21 • SUBSTRATE 
	 COMMON 

NC — No internal connection 

BIDFET — Bipolar, double -diffused, N - channel and P -channel MOS transistors on same chip — patented process. 

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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SUBSTRATE 1211 
COMMON 

STROBE 

ENABLE (19 

 CLOCK 

1D 2,3 C. S2 
2.3 C> 

DATA IN 
02 	 Q2  

• 

• 2,3 C> 0 

2.3 C> 0 

• 
Q15 
016  

Q31 	 1271 ,131 
Q32  

132 

118] SERIALOUT 	 )ERIAL OUT 

CMOS/EL DISP 

10 SOURCE SUPPLY) 

V3 

G2 

SRG 32 

>C1/- 

1 	 r r 

. . 
• . 

2,3 O. 

2,3 C> S/ 

SN65551, SN65552, SN75551, SN75552 
ELECTROLUMINESCENT ROW DRIVERS 

SN65551, SN75551 	FN PACKAGE 

(TOP VIEW) 

SN65552, SN75552 	FN PACKAGE 

(TOP VIEW) 

022 

o 0) CO N 	0 .4 	N 
N N 	  
0 0 0 0 0 0 0 0 0 0 0 

010 Q11 

N 	 N. 

0 0 0 0 0 0 

03 0) 0 	N 
N N N 

0 0 0 0 0 

Q23 

LJ 	 I--I U I-J I—J 

6 	5 	4 	3 	2 	1 44 43 42 41 40 

I 7 39 

1J LJ U LJ LJ LI LJ U L-J L-J 

6 	5 	4 	3 	2 	1 44 43 42 4140 

1 7 	 391 

Q23 8 38 Q9 Q10 1 8 38 1 024 
Q24 9 37 Q8 Q9 1 9 37 1 025 
Q25 I 10 36 Q7 Q8 110 1 0 
Q26 I 11 35 06 07 111 

3365  1  0 22 67  

Q27 I 12 34 Q5 Q6 112 34 1 028 
028 13 33 Q4 Q5 1 13 33 1 Q29 
Q29 I 14 32 03 Q4 114 32 1 C130 
Q30 I 15 31 Q2 Q3 1 15 31 1 Q31 
Q31 16 30 01 Q2 1 1 6 

1 Q32 I 17 29 NC Q1 1 17 2390  1 32  NC 

18 19 20 21 22 2324 2526 27 28 18 19 20 21 22 23 24 25 26 27 28 
I—I I-11-1 	I—I n 

H u 
D z 
0 

Fr 

U U U 
Z Z Z 

I- 
D 
0 

.7C1 
 Fc 

U U 
Z Z Z 

NC—No internal connection 

logic symbols t 

SN65551, SN75551 SN65552, SN75552 

CMOS/EL DISP 

IQ SOURCE SUPPLY] 

V3 

G2 

SRG 32 

>C1/-■ 

-1 	r r 
10 2.3 C. Q 

2,3 0 
• 
. 
• 

. 

. 

2,3 f> 

2,3 l> $.2 

. . 

• 

• 

2.3 I> 4 
2,3 C> 0 

SUBSTRATE (211 
COMMON 

STROBE 

ENABLE "91 

 CLOCK 

DATA IN (1241 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617 12. The symbol 	here indicates an n-channel 
open-drain output. 

Pin numbers shown are for the N package 
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SN65551, SN65552, SN75551, SN75552 
ELECTROLUMINESCENT ROW DRIVERS 

logic diagram (positive logic) 

SUBSTRATE 
COMMON 

STROBE 

01  ENABLE 
4  

DATA IN 1 

>C1 CLOCK 

1 28 STAGES 

	 >C1 • 
• 

(Q3 THRU 030) 
NOT SHOWN 

  

031 

Q32 

  

  

  

SERIAL OUT 

FUNCTION TABLE 

FUNCTIONS 
CONTROL INPUTS SHIFT REGISTERS 

R1 THRU R32 

OUTPUTS 

CLOCK ENABLE STROBE SERIAL Q1 THRU Q32 

LOAD 
1 

No 1 

X 

X 

X 

X 

Load and Shiftt 

No Change 

R32 

R32 

Determined by ENABLE and STROBE 

Determined by ENABLE and STROBE 

ENABLE 
X 

X 

L 

H 

H 

H 

As determined above 

As determined above 

R32 All Q outputs off 

Determined by R1 through R32 

STROBE X X L As determined above . All 0 outputs on 

H = high level, L = low level, X = irrelevant, 1 = high-to-low transition. 
tRegister R32 takes on the state of R31, R31 takes on the state of R30,.. .R2 takes on the state of R1, and R1 takes on the state of 

the data input. 
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L 
COMPOSITE ROW 
DRIVE APPLIED TO 
SUBSTRATE COMMON 

SUBSTRATE COMMON 
+HV 

0 V 

OUTPUT FLOATS 

SN75552 
Q2 OUTPUT 

HV = high voltage 

OUTPUT 
FLOATS 

	 l 	10 	 

Li 

HV 

+HV 

OUTPUT FLOATS 

HV 

SN75552 
OUTPUT 

SN75551 
02 OUTPUT 

L 	  

OUTPUT FLOATS 

14 	 

OUTPUT FLOATS 

if  

	 OUTPUT 
FLOATS SN75551 

01 OUTPUT 

HV 
+HV 

—NV 
+HV 

HV 

+HV 

OUTPUT FLOATS 

OUTPUT FLOATS 

SN65551, SN65552, SN75551, SN75552 
ELECTROLUMINESCENT ROW DRIVERS 

typical operating sequence 

CLOCK 

DATA IN 
	 ri 	  SUBSTRATE COMMON 

SN75551 ENABLE  
 VIM 

 

SN75552 ENABLE 

SUBSTRATE COMMON 

VIH 
STROBE 

NOTE: During operation CLOCK, DATA IN, ENABLE, and STROBE are referenced to the Composite Row Drive signal received at the 
SUBSTRATE COMMON pin of the device. 

INSTRUMENTS 

VIH 

SUBSTRATE COMMON 

VIH 

SUBSTRATE COMMON 

VIH 
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SN65551, SN65552, SN75551, SN75552 
ELECTROLUMINESCENT ROW DRIVERS 

schematic of inputs and outputs 

EQUIVALENT OF EACH INPUT 

VCC 

TYPICAL 

I 

OF ALL 0 OUTPUTS 

• OUTPUT 

A  

SUBSTRATE 
• 

TYPICAL OF SERIAL OUTPUT 

INPUT 

SUBSTRATE 

-- 
41 

• 

VCC 

. 	
I
I
— OUTPUT 

SUBSTRATE 
COMMON COMMON 

rt • • 
COMMON 

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

Supply voltage, VCC (see Note 1) 	  18 V 

Off-state Q output voltage, Vo( o ff) 	  225 V 
Input voltage 	  VCc+0.3 V 
Substrate common terminal current (see Note 2) 	  1.5 A 

Continuous total power dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range: SN65551, SN65552 	  —40°C to 85°C 

SN75551, SN75552 	  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 

NOTES: 1. Voltage values are with respect to SUBSTRATE COMMON terminal. 
2. Duty cycle is limited by package dissipation. 

DISSIPATION RATING TABLE 

TA < 25°C DEBATING FACTOR TA 	70°C TA ■■ 85°C 
PACKAGE 

PC 	SATING ABOVE TA - 25°C POWER RATING POWER RATING 

FN mW 13.6 mW/°C 1088 mW 884 mW 

N 1250 mW 10.0 mW/ °C 800 mW 650 mW 
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SN65551, SN65552, SN75551, SN75552 
ELECTROLUMINESCENT ROW DRIVERS 

recommended operating conditions 

MIN NOM MAX UNIT 

VCC Supply voltage 10.8 12 15 V 

V11.1 High-level input voltage (see Figure 1) 
VCC = 10.8 V 8.1 11.1 

V  
VCC = 15 V 11.25 15.3 

VIL Low-level input voltage (see Figure 1) 
VCC = 10.8 V -0.3 2.7 

V 
VCC = 15 V -0.3 3.75 

VO(off) Off-state Q output voltage 0 200 V 

1 0(on) 
On-state output current, duty cycle .s. 1%, 

(see Figures 2, 3, and 4) 

VCC = 10.8 V, TA = 25°C 50 
mA 

VCC = 15 V, 	TA = 25°C 80 

IOK Output clamp current -45 mA 

(clock Clock frequency 0 4 MHz 

t, Pulse duration, CLOCK high or low 125 ns 

tsu Setup time, DATA IN before 	K (see Figure 5) 50 ns 

th Hold time, DATA IN after CL 	.see Figure 5) 100 ns 

TA Operating free-air temperature 	1 	.. 	.= 
. 	, 

-40 85 
°C .. 

0 70 

electrical characteristics over recommended operating free-air temperature range 

PARAMETER TEST CONDITIONS MIN MAX UNIT 

101 om Off-state 0 output current Vo = 200 V 10 FA 

VOH High-level output voltage Serial outputs 10 = -100 FA VCC -1 . 5  V 

VOL Low-level output voltage 
0 outputs lot, = 50 mA, See Figure 3 30 

V 
1 Serial output IOL = 100 FA 

IIH High-level input current VI @ VCC 1 FA 

IlL Low-level input current VI = 0 -1 FA 

ICC Supply current from VCC 250 FA 

switching characteristics, VCC =-- 12 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	 MAX UNIT 

Propagation delay time, high-to-low 
tPHL 	. 	level SERIAL OUTPUT from CLOCK 

CL = 20 pF to ground, See Figure 6 

200 ns 

Propagation delay time, low-to-high 
tPLH 

level SERIAL OUTPUT from CLOCK 
200 ns 

Turn-on delay time, Q outputs 
td(on) 	from ENABLE 

IOL = 50 mA, STROBE at VCC, 

RL = 1.4 kit to 100 V, See Figure 7 
500 ns 

i  TEXAS 
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FIGURE 1 

12 13 

Minimum VIH 

Maximum VIL 

14 5 

M
a
x

im
u

m
  O

n
-S

ta
te

  0
 O

u
tp

u
t  

C
u

rr
en

t—
m

A
 

80 

75 

70 

65 

60 

55 

50 
10 11 	12 	13 	14 

Vcc—Supply Voltage—V 

FIGURE 2 

15 

SN65551, SN65552, SN75551, SN75552 
ELECTROLUMINESCENT ROW DRIVERS 

RECOMMENDED OPERATING CONDITIONS 

INPUT VOLTAGE LOGIC-LEVEL LIMITS 
VS 

SUPPLY VOLTAGE 

MAXIMUM ON-STATE Q OUTPUT CURRENT 
vs 

SUPPLY VOLTAGE 

T 4 FXA,S 
INS1 RI !MENTS 
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1 
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0) 
50 

40 
0 

is 
o 	20 
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—40 

Duty Cycle 1% 

VCC 

`

= 15V 

VCC = 10.8 V 

—20 	0 	20 	40 	60 	80 	100 

TA—Free-Air Temperature— °C 

1 
SOA ■---\ 

VCC — 15 V \\ 

I \ 
VCC 	12V 

cc .. 10.8 V 

SOA 

— H 

Duty Cycle ... 1%_ 
TA = 25°C 

I 	i 
0 
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V0—Output Voltage—V 

SOA = Safe Operating Area 

110 

ct 100 

90 
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70 
0. 
S' 60 
O 
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40 
to' 
c 30 

20 
0 
O 1 0 

0 

	 ► 1 
14—La3-014--th--01 

SN65551, SN65552, SN75551, SN75552 
ELECTROLUMINESCENT ROW DRIVERS 

TYPICAL CHARACTERISTICS 

ON - STATE Q OUTPUT CURRENT 
VS 

OUTPUT VOLTAGE 

OUTPUT SATURATION CURRENT 
vs 

FREE-AIR TEMPERATUREt 

FIGURE 3 

`Data for temperatures below 0°C and above 70°C apply only for SN65551 and SN65552. 

FIGURE 4 

PARAMETER MEASUREMENT INFORMATION 

tw  

FIGURE 5. INPUT TIMING VOLTAGE WAVEFORMS 

DATA IN 

V1H 

VIL 

VIH 

VIL 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 855303 • DALLAS. TEXAS 75285 

Alo 
3-70 



SN65551, SN65552, SN75551, SN75552 
ELECTROLUMINESCENT ROW DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

CLOCK 

—1-  _► 	tpLH 	 _41 14— 1m-ft 

  

VIH 

V IL  

  

  

 

	1 f  	 
50% 	 \ 50% 

  

VON 

VOL 

SERIAL OUT 

  

   

FIGURE 6. VOLTAGE WAVEFORMS, SERIAL OUTPUT 

ENABLE 

Q OUTPUT 

FIGURE 7. VOLTAGE WAVEFORMS, Q OUTPUT 

VIH 

I 	 VIL 

9 	
100 V 

-lc 0% 

	  VOL 
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SN65553, SN65554, SN75553, SN75554 
ELECTROLUMINESCENT COLUMN DRIVERS 

D2744, MARCH 1983—REVISED DECEMBER 1989 

• Each Device Drives 32 Electrodes 

• 60-V Output Voltage Swing Capability 

• 15-mA Output Source and Sink Current 
Capability 

• High-Speed Serially-Shifted Data Input 

• Totem-Pole Outputs 

• Latches on All Driver Outputs 

The SN65553 and SN65554 are characterized 

for operation from — 40 °C to 85°C. The 
SN75553 and SN75554 are characterized for 

operation from 0°C to 70°C. 

N PACKAGE 

(TOP VIEW) 

SN65553, SN75553 

Q17 ■ U40 ■ Q18 

Q16 ■ 2 39 ■ Q19 

Q15 ■ 3 38 ■ Q20 

Q14 U 4 37 ■ Q21 

Q13 ■ 5 36 ■ Q22 

Q12 ■ 6 35 ■ Q23 

Q11 U 7 34 U Q24 

Q10 ■ 8 33 I Q25 

Q9 ■ 9 32 ■ Q26 

Q8 ■ 10 31 ■ Q27 

Q7 ■ 11 30 ■ Q28 

Q6 ■ 12 29 ■ Q29 

Q5 ■ 13 28 ■ Q30 

Q4 ■ 14 27 ■ Q31 

Q3 ■ 15 26 ■ Q32 

Q2 ■ 16 25 ■ OUTPUT ENABLE 

Q1 ■ 17 24 ■ DATA IN 

SERIAL OUT ■ 18 23 ■ LATCH ENABLE 

CLOCK ■ 19 22 ■ VCC1 
GND ■ 20 21 ■ VCC2 

FN PACKAGE 

(TOP VIEW) 

SN65553, SN75553 

N CO et LO CO N OD 0) 0 	N 
e- 	 N N . N 

00000000000 
1_-11--111--1 L-1 1-3 L-11--11_1 LI 1—J 

5 	4 	3 	2 	1 44 43 42 4140 

39 Q23 

38 Q24 

37 Q25 

36 Q26 

35 Q27 

34 Q28 

33 Q29 
32 Q30 

31 Q31 

30 Q32 

29 NC 
19 20 21 22 2324 2526 27 28 

rnr, rnr,r, ri 

description 

The SN65553, SN65554, SN75553, and 
SN75554 are monolithic BIDFETt integrated 

circuits designed to drive the column electrodes 
of an electroluminescent display. The SN65554 

and SN75554 output sequence is reversed from 

the SN65553 and SN75553 for ease in printed 

circuit board layout. 

The devices consist of a 32-bit shift register, 32 
latches, and 32 output AND gates. Serial data 

is entered into the shift register on the low-to-

high transition of CLOCK. When high, LATCH 
ENABLE transfers the shift register contents to 

the outputs of the 32 latches. When OUTPUT 

ENABLE is high, all Q outputs are enabled. Serial 

data output from the shift register may be used 

to cascade shift registers. This output is not 

affected by LATCH ENABLE or OUTPUT 

ENABLE. 

D
A

T
A

 O
U

T
 

C) 0 
Z Z Z 

0 

NC—No internal connection 

tBIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip — patented process. 

I 	h • nor.I.4 I A • moments contain information 
,y 0 	. . : no date. Products conform to 

•••: n of Texas Instruments 
standard warranty. P: 	iwn processing does not 
necessarily include te• 	of all parameters. 
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Q28 1 3 

029 1 14 
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031 1 16 
Q32 1 1 7  
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o 0) 

0 0 

CO r CD 

0 0 0 

LO V CO 04 

0 0 0 0 0 

5 	4 3 	2 	1 44 43 42 41 40 

391 010 
381 09 
37 1 Q8 
361 07 

35 1 06 
34 1 05 

33 1 04 
32 1 03 

31 1 02 

30 1 01 

291 NC 
19 20 21 22 2526 27 28 

• 

Z Z 
„ 

Z ,(5) 

0 

r- 	w 

,,<<< zzz 
LU LU 	LU 

< 
U 

< 
0 I 

Q16 ■ 1 U40 I Q15 

017 11 2 39 ■ Q14 

Q18 • 3 38 Q13 

Q19 el 4 37 ■ 012 

Q20 ■ 5 36 ■ Q11 

021 • 6 35 Q10 

Q22 • 7 34 09 

Q23 • 8 33 08 
Q24 • 9 32 ■ Q7 
Q25 ■ 1 0 31 ■ Q6 

Q26 • 11 30 ■ Q5 

Q27 ■ 12 29 ■ Q4 

028 ■ 13 28 

Q29 ■ 14 27 ■ Q2 
Q30 ■ 15 26 ■ Q1 

Q31 1 16 25 ■ OUTPUT ENABLE 

Q32 • 17 24 ■ DATA IN 

SERIAL OUT ■ 18 23 ■ LATCH ENABLE 

CLOCK ■ 19 22 ■ VCC1 
GND • 20 21 ■ VCC2 

OUTPUT ENABLE (251 

 LATCH ENABLE (23)  

CMOS/E L DISP 

653 

C2 

 

   

SAG 32 

CLOCK 115) >C1/-b 

2D C> 3 

2D I) 3 

SN65553, SN65554, SN75553, SN75554 
ELECTROLUMINESCENT COLUMN DRIVERS 

N PACKAGE 
	

FN PACKAGE 

(TOP VIEW) 
	

(TOP VIEW) 

SN65554, SN75554 
	

SN65554, SN75554 

-J 
0 

NC —No internal connection 

031 

(26)  032 
(18)  SERIAL OUT 

logic symbols t 

SN65553, SN75553 

CMOS/EL DISP 

OUTPUT ENABLE 
(25) 

 EN3 

LATCH ENABLE 
(23) 

 C2 

SRG 32 

CLOCK (19) 2,----C1/-■ 

1 	
r  , 

	

DATA IN (24)110 	r 1113 	2D E>  3 -,L-1 01 
16) a2  

2D (> 3 

111  017 
40)  018  

2D 0, 3 
20 0 3 

SN65554, SN75554 

2D Ea 

20 D 3 
127) 02 

2D C> 3 12/01  015 

20 (> 3 

33  11 671 003321  
2D f>  
2D C>  

(18)  SERIAL OUT 

DATA IN 	1D 3 (26)01 

016 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12 
Pin numbers shown are for N packages. 
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28 STAGES 
(Q3 THRU 030) 

NOT SHOWN 

Q31 

Q32 

SERIAL OUT 

FUNCTION TABLE 

SN65553, SN65554, SN75553, SN75554 
ELECTROLUMINESCENT COLUMN DRIVERS 

logic diagram (positive logic) 

OUTPUT ENABLE 

ENABLE LATCH 

LATCHES 

LC1 DATA IN 

REGISTER 
SHIFT 

R1 1D e— C2 
 

2D CLOCK —.--4>C1  
Q1 

LC2 
2D 	 • 	 R2 

C1 	 
1D 0—  C2 02 

FUNCTION 

CONTROL INPUTS 
SHIFT REGISTER 

R1 THRU R32 

LATCHES 

LC1 THRU LC32 

OUTPUTS 

CLOCK 
LATCH 

ENABLE 

OUTPUT 

ENABLE 
SERIAL 01 THRU Q22 

LOAD 
1 

Not 

X 

X 

X 

X 

Load and shiftt 

No change 

Determined by 

LATCH ENABLE: 

R32 

R32 

Determined by 

OUTPUT ENABLE 

LATCH 
X 

X 

L 

H 

X 

X 

As determined 

above 

Stored data 

New data 

R32 

. 

Determined by 

OUTPUT ENABLE 

OUTPUT 

ENABLE 

X 

X 

X 

X 

L 

H 

As determined 

above 

Determined by 

LATCH ENABLEt 

. 

R32 

All L 

LC1 thru LC32, respectively 

H = high level, L = low level, X = irrelevant, = low-to-high-level transition. 
tR32 and the serial output take on the state of R31, R31 takes on the state of R30, . . .R2 takes on the state of R1, and R1 takes on 

the state of the data input. 
5 New data enter the latches while LATCH ENABLE is high. These data are stored while LATCH ENABLE is low. 
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EQUIVALENT OF EACH INPUT 

VCC1 

INPUT —•-.1"".--111-4 

TYPICAL OF ALL Q OUTPUTS 

VCC2 

OUTPUT 

GND 

TYPICAL OF SERIAL OUTPUT 

VCC1 

OUTPUT 

GND GND 	• 

SN65553, SN65554, SN75553, SN75554 
ELECTROLUMINESCENT COLUMN DRIVERS 

typical operating sequence 

CLOCK 

DATA IN 

SR CONTENTS 

LATCH ENABLE 

LATCH 
CONTENTS 

OUTPUT 
ENABLE 

a OUTPUTS 

VALID 
	

IRRELEVANT 

 

 

INVALID 
	

VALID 

PREVIOUSLY STORED DATA 
	

NEW DATA VALID 

VALID 

schematic of inputs and outputs 
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SN65553, SN65554, SN75553, SN75554 
ELECTROLUMINESCENT COLUMN DRIVERS 

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

Supply voltage, VCC1 (see Note 1) 	  18 V 

Supply voltage, VCC2 	  70 V 

Input voltage 	  VCC1 + 0.3 V 

Ground current 	  700 mA 

Continuous total power dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range: SN65553, SN65554 	  —40°C to 85°C 

SN75553, SN75554 	  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: Voltage values are with respect to network ground terminal. 

DISSIPATION RATING TABLE 

TA 	25°C DERATING FACTOR TA 	70°C TA = 85 ° C 
PACKAGE 

POWER RATING ABOVE TA 	25 ° C POV.FR RATING POWER RATING 

FN 1700 mW 13.6 mW/°C mW 884 mW 

N 1250 mW 10.0 mW/°C 800 mW 650 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC1 10.8 12 15 V 

Supply voltage, VCC2 0 60 V 

High-level input voltage, VIH (see Figure 1) 
VCC1 = 10.8 V 8.1 11.1 

V 
VCC1 = 15 V 11.25 15.3 

Low-level input voltage, VII_ (see Figure 1) 
VCC1 = 10.8 V -0.3 2.7 

v  
VCC1 = 15 V -0.3 3.75 

High-level output current, 10H -15 mA 

Low-level output current, loL 15 mA 

Output clamp current, 10K 20 mA 

Clock frequency,f clock 0 6.25 MHz 

Pulse duration, 	"ii ,,,,  nr Inw, tw CLK 	(see Figure 2) 80 ns 

Pulse duration, . 	EN. 	• 	tw (_E) (see Figure 4) 80 ns 

Data setup time before CL 	', tsu  (see Figure 2) 20 ns 

Data hold time after CLOCK t, th (see Figure 2) 

% 

80 ns 

Operating free-air temperature, TA 
. 	AC .,  

• 

' 	■ 554 -40 85 
°C 

oN/u554 0 70 

electrical characteristics over recommended ranges of VCC1  and operating free-air temperature, 

VCC2 = 60 V (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN MAX UNIT 

VOH High-level output voltage 
O outputs 10 = -15 mA 57 

V 
SERIAL OUT 10 = -100 AA VCC1 -1.5 

VOL Low-level output voltage 
O outputs IOL = 15 mA 8 

V  
SERIAL OUT IOL = 100 AA 1 

IIH High-level input current VI = VCC1 1 AA 

11L Low-level input current Vi -= 0 -1 AA 

ICC1 Supply current from VCC1 5 mA 

ICC2 Supply current from Vcc2 
12 

mA 
', 10 

TEXAS 
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SN65553, SN65554, SN75553, SN75554 
ELECTROLUMINESCENT COLUMN DRIVERS 

switching characteristics, VCC1 = 12 V, VCC2 = 60 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	 MAX UNIT 

Propagation delay time, high-to-low-level 
tPHL 

SERIAL OUT from CLOCK CL = 20 pF to ground, 

See Figure 3 

140 ns 

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

SERIAL OUT from CLOCK 
140 ns 

Delay time, high-to-low-level 
tDHL Q  output from LATCH ENABLE 

CL = 20 pF to ground, 

See Figure 4 
500 ns 

Delay time, low-to-high-level 
IDLH Q  output from LATCH ENABLE 

CL = 20 pF to ground, 

See Figure 4 
1 ris 

RECOMMENDED OPERATION CONDITIONS 

INPUT VOLTAGE LOGIC-LEVEL LIMITS 

VS 

SUPPLY VOLTAGE VCC1 

12 

TA = Full Range 

Maximum V IL 

2 

0 
10 
	

11 	12 	13 	14 
	

15 

VCC—SIWOIY Voltage—V 

FIGURE 1 
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CLOCK 50% 

VIH 

50% 

VIL 

VIH 

DATA IN 

VIL 

SN65553, SN65554, SN75553, SN75554 
ELECTROLUMINESCENT COLUMN DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 2. INPUT TIMING VOLTAGE WAVEFORMS 

CLOCK 
	

50% 

VIL 

    

VOH 

VOL 

VOH 

SERIAL OUT 

 

/50% 

tpi_H —•4 	14_ 

tPHL1  	 

50% 

  

SERIAL OUT 

 

VOL 

FIGURE 3. VOLTAGE WAVEFORMS FOR PROPAGATION DELAY 
CLOCK TO SERIAL OUTPUT 

LATCH ENABLE 

0 OUTPUT 

O OUTPUT 

FIGURE 4. VOLTAGE WAVEFORMS FOR DELAY TIMES, 
LATCH ENABLE TO Q OUTPUTS 
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SN65555, SN65556, SN75555, SN75556 
ELECTROLUMINESCENT COLUMN DRIVER 

D2744, APRIL 1985—REVISED JULY 1990 

• Each Device Drives 32 Electrodes 

• 90-V Output Voltage Swing Capability 
Using Ramped Supply 

• 15-mA Output Source and Sink Current 

Capability 

• High-Speed Serially-Shifted Data Input 

• Totem-Pole Outputs 

• Latches on All Driver Outputs 

description 

The SN65555, SN75555, SN65556, and 
SN75556 are monolithic BIDFETt integrated 

circuits designed to drive the column electrodes 
of an electro-luminescent display. The SN65556 

and SN75556 output sequence is reversed from 
the SN65555 and SN75555 for ease in printed 

circuit board layout. 

The devices consist of a 32-bit shift register, 32 
latches, and 32 output AND gates. Serial data 

is entered into the shift register on the low-to-
high transition of CLOCK. When high, LATCH 

ENABLE transfers the shift register contents to 
the outputs of the 32 latches. When OUTPUT 
ENABLE is high, all Q outputs are enabled. Data 

must be loaded into the latches and OUTPUT 
ENABLE must be high before supply voltage 

VCC2 is ramped up. 

Serial data output from the shift register may be 

used to cascade shift registers. This output is not 

affected by LATCH ENABLE or OUTPUT 
ENABLE. 

The SN65555 and SN65556 are characterized 
for operation from — 40 °C to 85 °C. The 
SN75555 and SN75556 are characterized for 

operation from 0 °C to 70 °C. 

SN65555, SN75555 

N PACKAGE 

(TOP VIEW) 

Q17 ■ 1 U40 ■ Q18 
Q16 ■ 2 39 ■ Q19 
Q15 ■ 3 38 ■ Q20 
Q14 ■ 4 37 ■ Q21 
Q13 ■ 5 36 ■ Q22 
Q12 6 35 • Q23 
Q11 ■ 7 34 ■ Q24 
Q10 ■ 8 33 ■ Q25 

Q9 ■ 9 32 ■ Q26 
08 ■ 10 31 ■ Q27 

Q7 • 11 30 • Q28 
Q6 ■ 12 29 ■ Q29 
Q5 ■ 13 28 ■ Q30 
04 ■ 14 27 ■ Q31 
Q3 ■ 15 26 ■ Q32 
Q2 ■ 16 25 ■ OUTPUT ENABLE 
Q1 ■ 17 24 ■ DATA IN 

SERIAL OUT ■ 18 23 ■ LATCH ENABLE 
CLOCK ■ 19 22 ■ VCC1 

GND ■ 20 21 ■ VCC2 

SN65555, SN75555 

FN PACKAGE 

(TOP VIEW) 

N 	10 CO N CO 03 0 	N 
	 N N N 
0 0 0 0 0 0 0 0 0 0 0 

Q11 
Q10 

Q9 
Q8 
Q7 
Q6 
Q5 
Q4 
Q3 
Q2 
Q1 

S
E

R
IA

L
 O

U
T

 

U U U 
 U 

0 

U 

NC—No internal connection 

IBIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip — patented process. 

1 1 	n 1 10N DATA documents contain information 
— 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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SN65556, 
N 

016 ■ 
Q17 ■ 

(TOP 

PACKAGE 

VIEW) 

SN75556 

• Q15 

■ Q14 
1 U40 

2 	39 

Q18 ■ 3 38 ■ Q13 

Q19 ■ 4 37 ■ Q12 Q22 1 7  

Q20 ■ 5 36 ■ Q11 Q23 1 8  
Q21 ■ 6 35 ■ Q10 Q24 1 9 

Q22 ■ 7 34 ■ Q9 Q25 1 10 

Q23 ■ 8 33 ■ Q8 026 1 11 

Q24 U 9 32 ■ Q7 Q27 1 12 

Q25 ■ 10 3 ■ 06 Q28 113 

Q26 ■ 11 30 • 0.5 Q29 1 14 

Q27 ■ 12 29 ■ Q4 Q30 1 15 

Q28 • 13 28 ■ Q3 Q31 1 16 

Q29 ■ 14 27 ■ Q2 Q32 17 

Q30 ■ 15 26 ■ Q1 
Q31 ■ 16 25 • OUTPUT ENABLE 
Q32 ■ 17 24 ■ DATA IN 

SERIAL OUT • 18 23 • LATCH ENABLE 

CLOCK ■ 19 22 ■ VCC1 
GND I 20 21 U VCC2 

SN65556, SN75556 
FN PACKAGE 

(TOP VIEW) 

O 
N N 	  

CO N cn N •-• 

0 0 0 0 0 0 0 0 0 0 0 

6 	5 4 3 2 	1 44 43 42 41 40 

391 
38 

37 1 
361 
351 
341 

33 1 
32 

31 

30 1 

291 

Q10 

Q9 
Q8 

Q7 

Q6 

05 
04 

Q3 

Q2 

01 

NC 
18 19 20 21 22 27 28 

	

L-1 	 LU 

	

O 0 	cip cip  
» < < 

	

(-) 	Z Z 
LU 

(...) 
< 

< 0 -J 

O
U

T
P

U
T

 E
N

A
B

L
E 

S
E

R
IA

L
 O

U
T

 

U 0 0 
Z Z Z 

VCC2 (21) X 

OUTPUT ENABLE (25) 	 

LATCH ENABLE (23) 	 

CMOS/EL DISP 

PWR 01.321 

EN3 

C2 

SRG 32 

CLOCK (. -..-,>C1/ 

DATA IN (24) 	-11D 2D 	F  117) al  

2D r> 	3 	 (16102 

2D D• 	3 

2D D• 3 

2D r> 

2D 0 

	 Q17 

140)  018  

• 
127/  031  

(26)  032  

(18) 	 SERIAL OUT 

SN65555, SN65556, SN75555, SN75556 
ELECTROLUMINESCENT COLUMN DRIVER 

NC- No internal connection 

logic symbolst 

SN65555, SN75555  SN65556, SN75556 

VCC2 (21)X 

CMOS/EL 

IPWR 01-321 

EN3 

C2 

DISP 

(25)  OUTPUT ENABLE 

LATCH ENABLE (23)  

(18)  

SRG 32 

>C1/ -II. CLOCK 

DATA IN (2 \.1D 2D (> 3 
1261 

 01 

2D (> 3 
127) 02  

(401 01 , 2D 0 3 

(1)  C116 2D I> 3 

1161 031  2D D  3 

(17) 032 2D D 3 

(18) SERIAL OUT 

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

Pin numbers shown are for N packages. 
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28 STAGES 

103 THRU 0301 
NOT SHOWN 

Q31 

SN65555, SN65556, SN75555, SN75556 
ELECTROLUMINESCENT COLUMN DRIVER 

logic diagram (positive logic) 

VCC2 

OUTPUT 

ENABLE 

LATCH 

ENABLE 

OUTPUT 

BUFFERS 

DATA IN 

CLOCK 

10 

(>  C 1 

0— 

R1 

SHIFT 

REGISTER 

C2 

2D 
LC1 

LATCHES 

Q1 

Q2 

10 

	 C1 

0—> C1 

1D 

C2 

LC2 
2D 

0-  C2 

R31 
2D 

C2 

LC31 
0—  

032 LC32 
2D 

R32 
• 	 > C1 

SERIAL OUT 

FUNCTION FUNCTION TABLE 

FUNCTION 

CON14 I .NPUTS 
SHIFT REGISTER 

R1 THRU R32 

LATCHES 

LC1 THRU LC32 

OUTPUTS 

CLOCK 

I' 	I 

ENABLE 

OUTPUT 

ENABLE 
SERIAL 01 THRU 032 

LOAD 
1 

Not 

X 

X 

X 

X 

Load and shift' .

No change 

, 
Determined by LATCH ENABLE 

R32 
Determined by OUTPUT ENABLE 

LATCH 
X 

X 

L 
H 

X 

X 
As determined above 

Stored data 

New data R32 
Determined by OUTPUT ENABLE 

OUTPUT 

ENABLE 

X 

X 

X 

X 

L 

H 
As determined above Determined by LATCH ENABLE 

R32 

R32 

All L 

LC1 thru LC32, respectively 

H = high level, L = low level, X = irrelevant, I = low-to-high-level transition. 

tR32 and the serial output take on the state of R31, R31 takes on the state of R30,.. .R2 takes on the state of R1, and R1 takes on 

the state of the data input. 

1.‘lew data enter the latches while LATCH ENABLE is high. These data are stored while LATCH ENABLE is low. 
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EQUIVALENT OF EACH INPUT 

VCC1 

INPUT 

GND 

TYPICAL OF ALL 0 OUTPUTS 

VCC2 

OUTPUT 

GND 

TYPICAL OF SERIAL OUTPUT 

VCC1 

OUTPUT 

GND 

SN65555, SN65556, SN75555, SN75556 
ELECTROLUMINESCENT COLUMN DRIVER 

typical operating sequence 

 

• • • .1= 

 

CLOCK  

 

DATA IN VALID i IRRELEVANT 

SR CONTENTS 

LATCH ENABLE 

INVALID I 	VALID 

LATCH I  

PREVIOUSLY STORED DATA 	 NEW DATA VALID 
CONTENTS 

OUTPUT 

I 	 I 	  ENABLE 	  

VCC2 

0 OUTPUTS / VALID \ 

schematic of inputs and outputs 
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SN65555, SN65556, SN75555, SN75556 
ELECTROLUMINESCENT COLUMN DRIVER 

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

Supply voltage, VCC1  (see Note 1) 	  18 V 

Supply voltage, VCC2  (see Note 2) 	  90 V 

Input voltage 	  VCC1 + 0 . 3  V 
Ground current 	  700 mA 

Continuous total power dissipation 	  See Dissipation Rating Table 

Operating free-air temperature range: SN65555, SN65556 	  —40°C to 85°C 
SN75555, SN75556 	  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 

NOTES: 1. Voltage values are with respect to network ground terminal. 
2. These devices have been designed to be used in applications in which the high-voltage supply, VCC2,  is switched to ground 

before changing the state of the outputs. 

DISSIPATION RATING TABLE 

TA < 25 ° C DERATING FACTOR TA 	70°C TA 	85 ° C 
PACKAGE 

POWER RATING ABOVE TA — 25 ° C POWER RATING POWER RATING 

FN 1700 mW 13.6 mW/°C 1088 mW 884 mW 

N 1250 mW 10.0 mW/"C 800 mW 650 mW 

recommended operating conditions 

MIN NOM MAX UNIT 

VCC1 Supply voltage 10.8 12 15 V 

VCC2 Supply voltage 0 80 V 

VIH High-level input voltage (see Figure 11 
VCC1 = 10.8 V 8.1 11.1 

V 
VCC1 = 15 V 11.25 15.3 

VIL Low-level input voltage (see Figure 1) 
VCC1 = 10.8 V —0.3 1-  2.7 

V 
VCC1 = 15 V —0.3 1- 3.75 

IOH High-level output current —15 mA 

IOL Low-level output current 15 mA 

lOK Output clamp current 20 mA 

(clock Clock frequency 0 6.25 MHz 

tw(CLK) Pulse duration, CLOCK 	or low (see Figure 2) 80 ns 

tw(LE) Pulse duration, LATCH 	' 	ILE 80 ns 

tsu Setup time 
,, IN before CLOCKt (see Figure 2) 20 

ns 
OUTPUT ENABLE • • • 	Vcc2t (see Figure 4) 500 

th Hold time 
DATA IN after Cl • 	- ' (see Figure 2) 80 

ns 
OUTPUT ENABLE after Vcc21 (see Figure 4) 100 

dv/dt Rate of rise for VCC2 80 V/ps 

TA Operating free-air temperature 
SN65555, SN65556 —40 85 

°C 
SN75555. SN75556 0 70 

'NI-he algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic 
voltage levels. 
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TA Full Range 

tivwu  

12 

10 wk 

Maximum VII 

8 

0 
> 6 
0 
a 

7 4 
5-  

2 

0 
10 	11 	12 	13 	14 

VCc-Supply Voltage-V 

15 

SN65555, SN65556, SN75555, SN75556 
ELECTROLUMINESCENT COLUMN DRIVER 

electrical characteristics over recommended operating free-air temperature range, VCC1 = 12 V, 
VCC2 = 80 V 

PARAMETER TEST CONDITIONS MIN 	 MAX UNIT 

VOH 	High-level output voltage 
Q outputs 10 = -15 mA 77 

V 
SERIAL OUT 10 = -100 iiA 10.5 

VOL 	Low-level output voltage 
Q outputs IOL = 15 mA 8 

V  
SERIAL OUT la = 100 IA 1 

IIH 	High-level input current Vi = 12 V 1 gA 

IlL 	Low-level input current Vi = 0 -1 AA 

ICC1 	Supply current froin Vcc 2 mA 

ICC2 	Supply current from VCC2 5 mA 

switching characteristics, VCC1 = 12 V, TA = 25°C 

PARAMETER TEST CONDITIONS MIN 	 MAX UNIT 

Propagation delay time, high-to-low-level 
tPHL 

SERIAL OUT from CLOCK CL = 20 pF to ground, VCC2 = 0, 

See Figure 3 

140 ns 

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

SERIAL OUT from CLOCK 
140 ns 

td 	Delay time, VCC2  to Q outputs dv/dt = 80 V/As, See Figure 4 100 ns 

RECOMMENDED OPERATION CONDITIONS 

INPUT VOLTAGE LOGIC-LEVEL LIMITS 
vs 

SUPPLY VOLTAGE VCC1 

FIGURE 1 

3-86 
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VIH 

VIL 

VOH 

VOL 

CLOCK 
	

50% 

SERIAL OUT 

SERIAL OUT 

1 

	

--1,1 	14- tpLry 

	

I 	I 	 

	/50% 

	 il- tPHL 
•••••• 	••••• VOH 

50% 

SN65555, SN65556, SN75555, SN75556 
ELECTROLUMINESCENT COLUMN DRIVER 

PARAMETER MEASUREMENT INFORMATION 

14--twICLK 

    

VIH 

50% 	 50% CLOCK 	 50% 

      

VIL 

      

 

tw(CL 

th 

 

DATA IN 

VIH 

VIL 

FIGURE 2. INPUT TIMING VOLTAGE WAVEFORMS 

VOL 

FIGURE 3. VOLTAGE WAVEFORMS FOR PROPAGATION DELAY 
CLOCK TO SERIAL OUTPUT 

OUTPUT 

ENABLE 

VCC2 

  

td-►1 14- 

VALID 

10%  

  

VOH 

VOL 

Q OUTPUT 

   

     

FIGURE 4. VOLTAGE WAVEFORMS FOR DELAY TIMES, VCC2  TO Q OUTPUTS 
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SN65557, SN65558, SN75557, SN75558 

 • High-Voltage Open-Collector N-P-N Outputs 

• 300-mA Output Current Capability 	

SN65557, SN75557 . . . FN PACKAGE 

LI L-11--11--1 L--I LILl 1--11--11-1 1_1 
6 5 4 3 2 1 4443424140 

(71 C91 0) 
0000000  

(TOP VIEW) 

N co U) < CO N 

Using Ramped Supply 000Z  
	  U 

ELECTROLUMINESCENT ROW DRIVERS 

D2999, DECEMBER 1985-REVISED OCTOBER 1989 

• Each Device Drives 32 Electrodes  

• CMOS-Compatible Inputs 	
NC 1 7 	 39E NC 

 0 	1 	 38[ 011 

• Very Low Steady-State Power Consumption 	

02223 

I 37[ 010 

Q24 110 	

367 C (391 

description 	
025 I 1 1 	 35 [ 08 

Q26 1 12 	 34C 07 

These devices are monolithic BIDFETt integrated 	 Q27 1 13 	 33 [ 06  

circuits designed to drive the row electrodes of 28 1 14 	 32 C 05 

an electroluminescent display. All inputs are 	

0029 1 15 

3  
voltage open-collector n-p-n transistors. The 	 031 1 17   

1819202122 2324252627282091 04  

CMOS-compatible and all outputs are high- 030 1 16 	

3 32  00  
SN65558 and SN75558 output sequences are 	 1---irnr-Irtr-11-1&11-3r-tr-rrn  

NC 

Q11 

Q10 

Q9 

08 

Q7 

Q6 

P 5 
 Q4 

03 

Q2 

reversed from the SN65557 and SN75557 for 
ease in printed circuit board layout. 

The devices consist of a 32-bit shift register, 32 

AND gates, and 32 output OR gates. Typically, 

a composite row drive signal is externally 

generated by a high-voltage switching circuit and 
applied to the SUBSTRATE COMMON terminal. 
Serial data is entered into the shift register on 
the high-to-low transition of the clock input. A 

high ENABLE allows those outputs with a high 
in their associated register to be turned on 

causing the corresponding row to be connected 
to the composite row drive signal. When 
STROBE is low, all output transistors are turned 

on. The Serial Data output (SERIAL OUT) from 

the shift register may be used to cascade 
additional devices. This output is not affected by 
the ENABLE or STROBE inputs. 

The SN65557 and SN65558 are characterized 

for operation from — 40 °C to 85 °C. The 
SN75557 and SN75558 are characterized for 

operation from 0 °C to 70 °C. 

Z O w Z 
O U 	z 
• > < cc 
2 I- < 
O cp 

cc 
cc 
I- 

SN65558, SN75558 . . . FN PACKAGE 

(TOP VIEW) 

NCn<111(0 NC:00)0 ,-  
	  N N (-) 
0 0 0 0 C10C1C1C10z 
uuuuuuuuuuu 
6 5 4 3 2 1 44 43 42 4140 

7 
	

39 

8 
	

38 

9 
	

37 

10 
	

36 

11 
	

35 

12 
	

34 

13 
	

33 

14 
	

32 

15 
	

31 

6 
	

30 

17 
	

29 

18 19 20 21 22 2324 2526 27 28 
rn 	 &I &I 

`2.) 
 

 0 D3 	> 0  < 

WYZ (-)LUZ0 

< 	 CC H w U 	 < 

L) 0 U 

0 u) a 

 
Z 

(.r) 
cc 
cc 

oN1 
z 

0 0 

it 

UJ 
U 

°3  0 < 
Z (-) 

5 

NC 

Q22 

Q23 

Q24 

Q25 

Q26 

Q27 

Q28 

Q29 

Q30 

Q31 

NC-No internal connection 

t BIDFET - Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip 	patented process 

Pi 	TION t Is moments contain information 
JS of • r • .• on date. Products conform to 

specifications terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

Copyright 0 1989, Texas Instruments Incorporated
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CMOS/EL DISP 

10 EMITTER SUPPLY) 

V3 

G2 

SRG 32 

>CV-. 

1 	 r r 
10  2,3 D• O 

2,3 C> gl 
• 
• • 
• • 

2,3 f> O 

2,3 D O 
• 
• • 
• • 

2,3 f> Q 

2.3 C> O 
• 
• • 
• • 

2,3 C7 O 

2,3 D 0 

•

: • 
• 

• D 4 
• D 0 

SUBSTRATE (231 
COMMON 

STROBE 

ENABLE 1211  

CLOCK 

DATA IN 1261  
02  

• 
• 

(a) 	• 
011 

012 
• 

• 
• 

(1 , 7  
(44) 

018 

• 
2;1 

122 

1291 031 

032 

SERIAL OUT 

SUBSTRATE (23) 
COMMON 

STROBE (251 	 

ENABLE 1211 

 CLOCK 
122 p 

DATA IN /261  

CMOS/EL DISP 

14 EMITTER SUPPLY] 

V3 

G2 

SAG 32 

>C1/— 

1 	 r r 
10 2.3 C> 0 

2,3 C> <> 
• 
• • 
• • 

2,3 [> O 

2,3 0. 0 
• 
• • 
• • 

2,3 ()). O. 

2,3 C7 O .  
• 
• • 
• • 

2,3 I> O • 

2.3 0. Ca 
• 
• 
• 

• 
• 

2,3 C> O 

2,3 Cr,  O 

• 
• 

015  

Q16 

• • 
o;.1 

 022 

1171 031 

132 

IERIAL OUT 

SUBSTRATE 
COMMON 

STROBE 

ENABLE 

DATA IN 

CLOCK 

Q2 

28 OUTPUTS 
(Q3 THRU 0301 
NOT SHOWN 

Q31 

Q32 

SERIAL OUT 

4 
INS1 IZL,MENTS 
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SN65557, SN65558, SN75557, SN75558 
ELECTROLUMINESCENT ROW DRIVERS 

logic symbols t 

SN65557, SN75557 SN65558, SN75558 

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

logic diagram (positive logic) 



EQUIVALENT OF EACH INPUT 

VCC 

INPUT 

SUBSTRATE 
COMMON 

TYPICAL OF ALL Q OUTPUTS 

OUTPUT 

SUBSTRATE 
COMMON 

TYPICAL OF SERIAL OUTPUT 

"cc 

OUTPUT 

SUBSTRATE 
COMMON 

SN65557, SN65558. SN75557, SN75558 
ELECTROLUMINESCENT ROW DRIVERS 

FUNCTION TABLE 

FUNCTION 
CONTROL INPUTS SHIFT REGISTERS 

R1 THRU R32 

OUTPUTS 

CLOCK ENABLE STROBE SLIVAL Q1 THRU Q32 

LOAD 
• 

No 4 

X 

X 

X 

X 

Load and Shiftt 

No Change 

. 

R32 

Determined by ENABLE and STROBE 

Determined by ENABLE and STROBE 

ENABLE 
X 

X 

L 

H 

H 

H 

As determined above 

As determined above 

R32 

R32 

All Q outputs off 

Determined by R1 through R32 

X X L As determined above R32 All 0 outputs on 

H = high leve , L = low level, X = rrelevant, = high-to-low transition. 
tRegister R32 takes on the state of R31, R31 takes on the state of R30, . . .R2 takes on the state of R1, and R1 takes on 

the state of the data input. 

schematics of inputs and outputs 
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CLOCK 

DATA IN 

SN65557, SN75557 

ENABLE 

SN65558, SN75558 
ENABLE 

RAMPED COMPOSITE ROW 
DRIVE APPLIED TO 

SUBSTRATE COMMON 

SN65557, SN75557 

01 OUTPUT 

SN65558, 5N75558 
Q1 OUTPUT 

5565557, SN75557 

Q2 OUTPUT 

SN65558, SN75558 
02 OUTPUT 

VIH 

SUBSTRATE COMMON 

VIH 

SUBSTRATE COMMON 

VIH 

SUBSTRATE COMMON 

VIH 

SUBSTRATE COMMON 

0 V 

— —HV 

  0 V 

— HV 

0 V 

HV 

	  0 V 

HV 

0 V 

SN65557, SN65558, SN75557, SN75558 
ELECTROLUMINESCENT ROW DRIVERS 

typical operating sequence 

HV = High voltage 

4 
INSTRUMENTS 
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SN65557, SN65558, SN75557, SN75558 
ELECTROLUMINESCENT ROW DRIVERS 

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

Supply voltage, VCC (see Note 1) 	  18 V 
Off-state output voltage, VO(off)  (see Note 2) 	  110 V 
Input voltage 	  VCC + 0 . 3  V 
Substrate common terminal current (see Note 3) 	  750 mA 
Continuous total power dissipation at (or below) 

25°C free-air temperature (see Note 4) 	  1700 mW 
Operating free-air temperature range: SN65557, SN65558 	  —40°C to 85°C 

SN75557, SN75558 	  0°C to 70°C 
Storage temperature range 	  —65°C to 150°C 

Case temperature for 10 seconds 	  260°C 

NOTES: 1. Voltage values are with respect to SUBSTRATE COMMON terminal. 
2. Data must be clocked into the shift register and Q outputs enabled prior to ramping SUBSTRATE COMMON to —HV (see 

typical operating sequence). 
3. Duty cycle is limited by package dissipation. 

4. For operation above 25°C free-air temperature, derate linearly to 1088 mW at 70°C, and 884 mW at 85°C at the rate 
of 13.6 mW/°C. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 10.8 12 15 V 

High-level input voltage, VIH (see Figure 1) VCC 	10.8 V 8.1 11.1 
V 

VCC 	15 V 11.25 15.3 

Low-level input voltage, Vg_ (see Figure 11 
VCC = 10.8 V —0.3 2.7 

V 
VCC 	15 V —0.3 3.75 

Off-state Q output voltage, Vo( off) —0.3 100 V 

On-state Q output current, lo( on), duty cycle 5 1%, VCC = 15 V mA 

Rate of rise for SUBSTRATE COMMON, dV/dt (see Figure 41 V/As 

Clock frequency, 	clock 0 MHz 

Pulse duration, CLOCK high or low, t w  125 ns 

Setup time, t su  
DATA IN before CLOCK1 (see Figure 2) 50 

ns 
ENABLE before SUBSTRATE COMMON 1 (see Figure 41 

Hold time, th, DATA IN after CLOCK 	(see Figure 2) ns 

Operating free-air temperature, TA 
SN65557, SN65558 —40 85 

°C 
SN75557, SN75558 0 70 

electrical characteristics over recommended operating free-air temperature range, VCC = 12 V (unless 
otherwise noted) 

PARAMETER 
TEST 

CONDITIONS 

SN65557 

SN65558 

SN75557 

SN75558 UNIT 

MIN MAX MIN MAX 

10 off) Off-state Q output current Vo = ' 20 10 

VOH High-level output voltage Serial outputs lo = 	pA 10.5 10.5 V 

VVOL Low-level output voltage 
Q outputs IOL = 300 mA 20 10 

V 
Serial output IOL = 100 AA 1 1 

IIH High-level input current VI = 12V 1 1 AA 

1 1L Low-level input current V1 =0 _1 —1 AA 

!cc Supply current from VCC 250 

TEXAS 
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SN65557, SN65558, SN75557, SN75558 
ELECTROLUMINESCENT ROW DRIVERS 

switching characteristics, VCC = 12 V, TA — 25 °C 

PARAMETER TEST CONDITIONS MIN 	MAX UNIT 
Propagation delay time, high-to-low- 

tPHL 
level SERIAL OUTPUT from CLOCK CL = 20 pF to SUBSTRATE COMMON 

(see Figure 31 

200 ns 

Propagation delay time, low-to-high- 
tPLH 

level SERIAL OUTPUT from CLOCK 
200 • ns 

Turn-on delay time, Q outputs 
tdlonl 	from ENABLE 

dV/dt = 100 V/ps, STROBE at Vcc • 
 RL = 2k0 to 60 V (see Figure 41 

500 ns 

MalidIERIMIEMP 	 

RECOMMENDED OPERATING CONDITIONS 

INPUT VOLTAGE LOGIC-LEVEL LIMITS 
VS 

SUPPLY VOLTAGE 
12 

TA = 0 °C to 70 ° C 

10 

MINIMUM VIH 

8 

6 

4 

MAXIMUM Vg.  
2 

V
I

—
In

p
u
t  

V
o

lt
a
g

e  
—

  V
 

0 

10 	11 	12 	13 	14 

V cc — Supply Voltage — V 

FIGURE 1 

15 
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SN65557, SN65558, SN75557, SN75558 
ELECTROLUMINESCENT ROW DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

 

VIH  

 

CLOCK 50% 	 50% 50% 

VIL 

 

14— tsu 	th —01 

 

DATA IN 

VIH 

VIL 

FIGURE 2. INPUT TIMING VOLTAGE WAVEFORMS 

CLOCK 50% 	 \O% 

	 VIL 

/1111-01—tPLH 	 tPH L 
VOH 

SERIAL OUT 50% 	 50% 

VOL 

FIGURE 3. VOLTAGE WAVEFORMS FOR PROPAGATION DELAY TIMES, CLOCK TO DATA OUT 

VIH 

ENABLE 

 

/0% 

VIL 

    

    

VIH 

I
I 

tsu —11,44"—td --111 

0 V 
SUBSTRATE 

COMMON 50% 
\ 

I 

60 V 

0V 

VO L 

G OUTPUT 
90% 3\ 

FIGURE 4. VOLTAGE WAVEFORMS FOR TURN ON DELAY TIME, 
SUBSTRATE COMMON TO Q OUTPUT 
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SN65557, SN65558, SN75557, SN75558 
ELECTROLUMINESCENT ROW DRIVERS 

TYPICAL CHARACTERISTICS 

ON-STATE Q OUTPUT CURRENT 
vs 

ON-STATE Q OUTPUT VOLTAGE 
300 

.1 250 
E 

EL' 200 

       

 

VCC = 12 V 
TA = 25°C 

_Duty Cycle < 1% 

 

  

    

       

       

       

       

       

0 50 

       

       

0 

       

       

0 	5 	10 	15 	20 
	

25 

On-State Q Output Voltage—V 

FIGURE 5 

TF XAS 
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0 
CO 	Lo (El 	0 0 0 0 0 

N 
0 0 

N T- 
0 0 

I-1 u u I—I 1_, LI LI 

6 	5 	4 	3 	2 	1 44 43 42 41 40 

7 
	

39 

8 
	

38 

9 	 37 

10 
	

36 

11 
	

35 

12 
	

34 

13 
	

33 

14 
	

32 

15 	 31 

16 	 30 

17 	 29 

18 19 20 21 22 2324 2526 27 28 
f-11-1 	 r—i 	 r-11-1  

Q12 

Q13 

Q14 

Q15 

Q16 

Q17 

Q18 

Q19 

Q20 

Q21 

Q22 

VCC3 

VCC2 
DATA IN 

POSITIVE WRITE 

VCC1  

NC 

VSS 
CLOCK 

ENABLE 

SERIAL OUT 

Q34 

C') .1- Co (DP•CO 0)0 ,-Nol 
NNNNDJNNP)P,D,P) 
0 0 0 0 0 0 0 0 0 0 0 

SN65564A, SN75564A . . . FN PACKAGE 

(TOP VIEW) 

0) 40 P•oscr)0 ,-NPIM. 
 NNNNNNPINDIMPI 

Cf 0 000000000 

6 5 4 3 2 1 44 43 42 4140 

391 VCC3 

381 VCC2 
371 DATA IN 

361 POSITIVE WRITE 

351 VCC1 

341 NC 

331 VSS 

321 CLOCK 

31 I ENABLE 

301 SERIAL OUT 

291 Q1 

7 28 

Cr, co,-. n In 
0 6.300C1C1CJ3 cCl c8 

NC—No internal connection 

Q23 

Q22 

Q21 

Q20 

Q19 

018 

Q17 

Q16 

Q15 

Q14 

013 

SN65563A, SN65564A, SN75563A, SN75564A 
ELECTROLUMINESCENT ROW DRIVERS 

03223, MAY 1986- REVISED DECEMBER 1989 

• Each Device Drives 34 Electrodes 

	

	 SN65563A, SN75563A . . . FN PACKAGE 

(TOP VIEW) 

• Selectable Open-Source or Open-Drain 
Output 

• Outputs Rated at 240 V 

• Output Current Capability: 
—150 mA to 100 mA (SN65') 
—150 mA to 120 mA (SN75') 

• CMOS-Compatible Inputs 

• Very Low Steady-State Power Consumption 

description 

The SN65563A, SN65564A, SN75563A, and 
SN75564A are monolithic BIDFETt integrated 

circuits designed to drive the row electrodes of 
an electroluminescent display. All inputs are 

CMOS compatible. If POSITIVE WRITE is high, 
the Q outputs act like open-source outputs and 

output data is not inverted with respect to input 
data. If POSITIVE WRITE is low, the Q outputs 

act like open-drain outputs and output data is 

inverted with respect to input data. The 
SN65564A and SN75564A output sequences 

are reversed from the SN65563A and 
SN75563A for ease in printed circuit board 

layout. 

Typically, composite VCC2 ,  VCC3 ,  and ground 
signals are externally generated by a high-
voltage switching circuit. Serial data is entered 
into the shift register on the high-to-low 

transition of CLOCK. A high at the ENABLE input 

allows those outputs with a high in their 

associated register to be turned on, causing the 
corresponding row to be connected to VCC2 
when POSITIVE WRITE is high or to ground 

when POSITIVE WRITE is low. VCC3 may be 
tied to VCC2 or held 5 V to 15 V above VCC2 

for better VOH characteristics. SERIAL OUTPUT 

from the shift register may be used to cascade 
additional devices. This output is not affected by 
the ENABLE or POSITIVE WRITE inputs. 

The SN65563A and SN65564A are 

characterized for operation over the full 
automotive operating temperature range 

of — 40 °C to 85°C. The SN75563A and 
SN75564A are characterized for operation 

from 0°C to 70°C. 

tBIDFET-Bipolar, double -diffused, N -channel and P-channel MOS transistors on the same chip — Patented Process 

f 	. S !IA I P. =mints contain information 
x. •7 I . ' .1 1 7on date. Products conform to 

sp6,11!...huns par t,... terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 855303 • DALLAS, TEXAS 75285 

Copyright © 1989, Texas Instruments Incorporated 

3-97 



VCC2 

VSS 
ENABLE j o1 ^ 

POSITIVE  136) 
WRITE 

CLOCK 132) 

VCC2 

VSS 
ENABLE 

POSITIVE 
WRITE 

 CLOCK 
(32) 

1 140) DATA IN  1371 DATA 1371 
IN Q1 

02 
1 1411 

1 1291 
 n1 

1281 02 

1  1121 
 017 

1  (12)  016 
1  1111 

  019 

1  (281   033 1 1411  033 

1  1291 
 034 

1301  SERIAL 
OUT 

1  (401 
 034 

(301  SERIAL 
OUT 

CMOS/EL 

[Z5 DRAIN SUPPLY 

DISP 

r 

^Q SOURCE SUPPLY 

EN3(OUTPUT ENABLE) 

'PUT EN. 	SELECTI 
4 

flC.. 

2,3 Q 
10 p 

2,3Q 

z.3i5 p  
2,3Q 

D 
2,325 

2, 3Q 

D 
2.3Q 

2.3Q 

2,325 D  

- 3Q- 

D  2,325 

2,3Q 

CMOS/EL 

[Q DRAIN SUPPLY 

DISP 

Q SOURCE SUPPLY 

ENABLE) EN310UTPUT 

SELECT) EN2IOUTPUT 

SRG34 

r 

•p C t I -^ 

r 

D 
2,3a 

1D 
2 

D 
2 

2,3Q 

2,3t5 
D 

2, 3Q 

D  2,37 

2,3Q 

2.325 
1;,  

2.3Q 

2,3Q 
D 

2,3Q 

SN65563A, SN65564A, SN75563A, SN75564A 
ELE["" 	 1RIVERS 

LOAD FUNCTION TABLE 

FUNCTION 

CONTROL INPUTS 
SHIFT REGISTER 

R1 THRU R34 

OUTPUTS 

CLOCK ENABLE 
POSITIVE 

WRITE 
SERIAL 01 THRU 034 

LOAD 1 
Not 

X 

X 

X 

X 

Load and Shiftt 

No Change 

R34 

R34 

Determined by ENABLE and POSITIVE WRITE 

Determined by ENABLE and POSITIVE WRITE 

tRegister R34 takes on the s ate of R33, R33 takes on the state of R32, ... R2 takes on the state of R1, R1 takes on the state of the data input. 

OUTPUT CONTROL FUNCTION TABLE 

FUNCTION 

CONTROL INPUTS SHIFT REGISTER 

CONTENTS Rn FOR 

R1 THRU R34 

(Determined Above) 

OUTPUTS 

CLOCK ENABLE 
POSITIVE 

WRITE 
SERIAL Q1 THRU 034 ' 

OUTPUT 

CONTROL 

X
 X

 X
  
X

  

_1
2

2
X

  

X
I

-J
X

  

X 

H 

H 

L 

R34 

R34 

R34 

R34 

High-Impedance 

H 

L 

High-Impedance 

H = high, L = low, X = irrelevant, 1 = high-to-low transition 

schematics of inputs and outputs 

SN65563A, 5N75563A 
	

SN65564A, SN75564A 

$These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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Q1 

02 

31 STAGES 
(Q3 THRU Q331 

NOT SHOWN 

034 

• • 
• • 
• • 

• • 
• • 
• • 

r> R1 DATA IN 

CLOCK 

1D 

	Cl 

VSS 

SERIAL OUT 

POSITIVE 
WRITE 

ENABLE 

R2 

VCC2 

•	 

• 	
10 

>ci 

SN65563A, SN65564A, SN75563A, SN75564A 
ELECTROLUMINESCENT ROW DRIVERS 

logic diagram (positive logic) 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL Q OUTPUTS 

VCC3 

SERIAL OUTPUT 

VCC1 

INPUT —1,--AAA,--111--• 

I 

VCC2 

I 

VCC1 

OUTPUT • -- 

i  -- 	I— 4  

OUTPUT 

vss 

I 	• 
_ _ 	___I :1 

1 I 4 

lo VSS 	• 	 go 	• 
 /77 •

VSS 
 /77 
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FIRST 
OUTPUT 

SECOND 
OUTPUT 

-- 

SYSTEM GND 

—HVt 

SYSTEM GND 

HVt 

SN65563A, SN65564A, SN75563A, SN75564A 
ELECTROLUMINESCENT ROW DRIVERS 

typical operating sequence 

CLOCK 

DATA IN 	I 

ENABLE 

VIH 

VSS 

—V11-1 

	 VSS 

Vg.{ 

     

VSS 

       

POSITIVE WRITE CYCLE 

POSITIVE 	I 
WRITE _I 

VCC2 
and VCC3 

SYSTEM GND 

SYSTEM GND 

+ HVt 

SYSTEM GND 

+HO 
SECOND 
OUTPUT 

SYSTEM GND 

NEGATIVE WRITE CYCLE 

POSITIVE   — VIH 

WRITE   VSS 

VCC2 	 V 
and VCC3 	

Vselectt 

 SYSTEM GND 

VSS 

	 VIH 

VSS 
— +HVT 

VSS 

FIRST 
OUTPUT 

HV = high voltage 
tDuring the negative write cycle, the VCC2 and VCC3 supplies are in a high-impedance state. 
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SN65563A, SN65564A, SN75563A, SN75564A 
ELECTROLUMINESCENT ROW DRIVERS 

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

Supply voltage, VCC1 (see Note 1) 	  15 V 
Supply voltage, VCC2 	  240 V 
Supply voltage, VCC3 	  240 V 
Supply voltage, VSS 	  —240 V 
Input voltage 	  ' —0.3 V to VCC1  + 0.3 V 
Continuous total power dissipation at (or below) 25°C free-air temperature 

(see Note 2) 	  1700 mW 
Operating free-air temperature range: SN65563A, SN65564A 	  — 40 °C to 85 °C 

SN75563A, SN75564A 	  0°C to 70°C 

Storage temperature range 	  —40°C to 125°C 
Case temperature for 10 seconds 	  260 °C 

NOTES: 1. Voltage values are with respect to VSS. 
2. For operation above 25°C free-air temperature, derate to 1088 mW at 70°C or 884 mW at 85°C at the rate of 13.6 mW/ °C. 

recommended operating conditions (see Note 1, Figure 1, and Figure 2) 

MIN NOM MAX UNIT 

Supply voltage, VCC1 7.5 12 13.2 V 

Supply voltage, VCC2 VCC3 —15 VCC3 V 

Supply voltage, VCC3 0 235 V 

Supply voltage, VSS 0 —235 V 

High-level input voltage 	VIH 0. 	7. VCC1 + 0 . 3  V 
Low-level input voltage, Vg_ 0.25Vcc1 V 

High-level output current, 10H 
'.• 	• ■ 64A 

_ . 

mA 
64A 

Low-level output current, 101_ 150 mA 

Output clamp current, 10K ± 150 mA 

Clock frequency, fclock 4 MHz 

Pulse duration, CLOCK high or low, twCLK ns 

Setup time, DATA IN high or low before CLOCKt, t s0 1 ns 

Setup time, CLOCK low before VCC2 or Vssl, t su 2 300 ns 

Setup time, 	'. '. 	• 	sigh before VCC2t  or Vssi.• tsu3 300 ns 

Setup time, 	, . v , WRITE high or low before Vcc21 or Vssl, tsu4 300 ns 

Hold time, DATA IN high or low after CLOCKI, thi 100 ns 

Hold time, CLOCK high after VCC2 	or Vsst, th2 300 ns 

Hold time, ENABLE high after VCC24  or Vsst, th3 0 ns 

Hold time, POSITIVE WRITE after VCC2 	or 	111. 0 ns 

Hold time, ENABLE low between 

successive 1 	' 	th5 

12 
As 

SN7I 	• 	, E ' 	• 	'A 10 

Hold time, E'. 	: low between successive 	• 	the 300 ns 

Operating free-air temperature, TA 
SN6! 	• 	, SN65564A —40 85 

°C 
SN75563A, SN75564A 0 70 

tThe 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. 

Tr x As 44.91  
INSIRUMENTS 
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VALID 

SN65563A, SN65564A, SN75563A, SN75564A 
ELECTROLUMINESCENT ROW DRIVERS 

electrical characteristics over recommended operating ranges of VCC1  and free-air temperature range, 
VCC2 = 235 V, VCC3 = 235 V, Vss = 0 (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 	 MAX UNIT 

lo(o ff I 	Off-state Q output current 
Vo = 235 V 50 

AA 
Vo = 0 –50 

High-level 
VOH 

output voltage 

0 r-,tputs 10 = –70 mA VCC2 – 30 
V 

AL OUT 10 = –10014A, 	VCC1 = 12 V 10.5 

Low-level 
VOL 

output voltage 

,,. „.tputs 10 = 150 mA 30 
V 

SERIAL OUT 10 = 100 µA 1 

IIH 	High-level input current VIH = VCC1 100 tak 

ilL 	Low-level input current VIL = 0  –100 izA 

1 cci 	Supply current from VCC1 
One 0 output high 4 

mA 
All Q outputs low or high impedance 2 

ICC3 	Supply current from VCC3 
One 0 output high 10 mA 

All Q outputs low or high impedance 200 i.LA 

switching characteristics operating range of VCC1,  TA = 25 °C 

PARAMETER TEST CONDITIONS MIN 	 MAX UNIT 

Propagation delay time, low-to-high 
tPLH 

level serial output from clock CL = 50 pF to Vss, 

See Figures 3 and 4 

400 ns 

Propagation delay time, high-to-low 
tPHL 

level serial output from clock 
400 ns 

PARAMETER MEASUREMENT INFORMATION 

_+1 

  

VIH 

  

CLOCK 50% 50% 50% 

VIL 

t w c LK 

tsu1-1■14— th1 —PI 

FIGURE 1. INPUT TIMING VOLTAGE WAVEFORMS 

INSTRUMENTS 
TEXAS 

DATA IN 

VIH 

VIL 
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90%\50% 	 50%1 

I L 
	 IL . 

r•--th5, th6 	r 
th3 

VIH 

VIH 

POSITIVE 

WRITE 

1 
NI-t554-104 

VCC2 t 
 and VCC3 

10% 

ENABLE 	
90% 

14— tsu3 —01 14 	 
1 

VIH 

SERIAL OUT 

CLOCK 	 50% 

14—tPLH-1104 

50% 

0% 

14— tPHL-1.1 

VOH 

50% 

SN65563A, SN65564A,SN75563A, SN75564A 
ELECTROLUMINESCENT ROW DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

CLOCK 	I 

1♦_tst.2 _01 

VIH 

14— th2 

SYSTEM CND 
90% 
	

90% 

VSSt 
	

10% 
HV 

tTiming waveforms are with respect to VCC2 or VSS, as appropriate. 

FIGURE 2. CONTROL INPUT TIMING VOLTAGE WAVEFORMS 

VOL 

FIGURE 3. VOLTAGE WAVEFORMS FOR PROPAGATION DELAY TIMES, CLOCK TO DATA OUT 

OUTPUT 
UNDER 
TEST 

   

TEST 
POINT 

   

VSS 

FIGURE 4. LOAD CIRCUIT 

ICI_ includes probe and jig capacitance. 
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4 4 5 

5 	44 

6 	43 

7 	42 

8 	41 

9 	40 

0 39 

1 	38 

12 	37 

1 3 	36 

14 35 

15 34 

16 33 

17 	32 

18 	31 

19 30 

20 29 

21 	28 

22 27 

23 26 

24 25 

Q1 

Q2 

Q3 

Q4 

Q5 

Q6 

Q7 

Q8 

Q9 

Q10 

Q11 

Q12 

Q13 

Q14 

Q15 

Q16 

NC 

GND 

NC 

STROBE 

NC 

VCC 
NC 

DATA IN 

5 	44 

6 	43 

7 	42 

8 	41 

9 	40 

10 39 

11 	38 

12 	37 

3 36 

14 	35 

15 	34 

16 	33 

17 	32 

18 	3 1 

19 30 

20 29 

21 	28 

22 27 

23 26 

24 25 

Q32 

Q31 

Q30 

Q29 

Q28 

Q27 

Q26 

Q25 

Q24 

Q23 

Q22 

Q21 

Q20 

Q19 
018 

Q17 

NC 

GND 

NC 

NC 

CLOCK 

VCC 
NC 

SERIAL OUT 

SN751506, SN751516 
DC PLASMA DISPLAY DRIVERS 

D3005, DECEMBER 1986—REVISED JULY 1989 

• Each Device Drives 32 Lines 

•  180-V Open-Drain Parallel Outputs 

SN751506 . FT PACKAGE 

(TOP VIEW) 

   

• 220-mA Parallel Output Sink Current 	 Q32 

Capability 	 031 

Q30 

• CMOS - Compatible Inputs 	 Q29 

Q28 
• Strobe Input Provided 

Q27 

• Serial Data Output for Cascade Operation 	 Q26 

Q25 
• Inputs Have Built-in Electrostatic Discharge 	 024 

Protection 	 Q23 

Q22 
description 	 Q21 

The SN751506 and the SN751516 are 	 Q20 

monolithic integrated circuits designed to drive 	
019 

the scan lines of a dc plasma panel display. The 	
018 

Q17 
SN751516 pin sequence is reversed from the 	

NC 
SN751506 for ease in printed circuit board 	

GND 
layout. 	 NC 

Each device consists of a 32-bit shift register and 	 NC 

32 OR gates. Serial data is entered into the shift 	 CLOCK  

register on the high-to-low transition of the clock 	 VCC 

input. When STROBE is low, all Q outputs are 	 NC 
 

in the off-state. Outputs are open-drain JFET 	
SERIAL OUT 

 

transistors with a breakdown voltage in 
excess of 180 V. The outputs have a 220-mA 

sink current capability in the on state. Only one 
Q output should be allowed to be in the on state 	 01 

at a time. 	
Q2 

 
03 

Serial data output from the shift register may be 	 04 
used to cascade shift registers. This output is not 	 05 
affected by the strobe input. All inputs are 	 06 

CMOS compatible with ESD protection built in. 	 Q7 

Q8 
The SN751506 and SN751516 are 	 C19 
characterized for operation from 0 °C to 70 °C. 	 010 

Q11 

Q12 

Q13 

014 

015 

QI6 

NC 

GND 

NC 

STROBE 

NC 

VCC 
NC 

DATA IN 

SN751516 . . . FT PACKAGE 

(TOP VIEW) 

NC—No internal connection 

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 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1989, Texas Instruments Incorporated 

3-105 

NtiOj 



STROBE 

CLOCK 

DATA IN 

1291 n EN2 

PLASMA 
CMOS/ 

DISP 

r 
148) 

(21) 	r...1>  
SRG32 

C1/— 
1 	 r 1251 
10 D24 01 

1471 
02 )2 • 

331 
016 (>2 

1161 
D24 Q17 

• 
• 
• 

121  
Q31 D24 

111  
Q32 

124)  
SERIAL OUT 

CMOS/ 
PLASMA DISP 

N EN2 

SRG32 

N  C1/-. 

C> 2 4 10 

D24 

C> 2 4 

)2 

C>2 

C>2 

(11  
Q1 

121  02 
 • 

• 
• 

1161  
016 

1331  
Q17 

Q32 

SERIAL OUT 

STROBE (201 

CLOCK 1281 

DATA IN (24) 

[›"D 	 
STROBE 

O 	 SERIAL 
OUT 

SN751506, SN751516 
DC PLASMA DISPLAY DRIVERS 

logic symboist 

SN751506 	 SN751516 

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

logic diagram (positive logic) 

CLK —CID>OCZ> 

R2 
32-BIT 

STATIC 
SHIFT 

REGISTER 

R32 

28 OUTPUTS 
103 THRU Q301 

NOT SHOWN 

D 
D 

DATA IN 

R1 

Q1 

Q2 

• 
• 

R31 

Q31 

032 

FUNCTION TABLE 

FUNCTION 
CONTROL INPUTS SHIFT REGISTERS 

R1 THRU R32 

OUTPUTS 

CLOCK I STROBE SERIAL Q1 THRU Q32 

LOAD 
1 	X 

No 	X 

Load and shi0 

No change 

R32 

R32 
Determined by STROBE 

STROBE 
X 	L 

X 	H 
As determined above 

R32 

R32 

All high impedance 

R1 thru R32 

H = high level, L = low level, X = irrelevant, 1 = high to ow transit on. 
*R32 takes on the state of R31, R31 takes on the state of R30, ... R2 takes on the state of R1, 

and R1 takes on the state of the data input. 
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INVALID VALID 

OFF STATE 

SHIFT REGISTER 

CONTENTS 

STROBE 

OUTPUTS VALID 	I 	OFF STATE 

OUTPUT 

	

.1 	 	

GND 

SN751506, SN751516 
DC PLASMA DISPLAY DRIVERS 

typical operating sequence 

CLOCK 

DATA IN t 	 VALID 	 IRRELEVANT 

• • • 

tOnly 1 bit in 32 should be low in the input data. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL (2 OUTPUTS TYPICAL OF SERIAL OUTPUT 

VCC 

— 	 OUTPUT 

GND 

VCC 

INPUT 

GND 

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

Supply voltage, VCC (see Note 1) 	  —0.4 V to 7 V 
On-state Q output voltage, VO 	  —0.4 V to 125 V 
Off-state Q output voltage, VO 	  —0.4 V to 180 V 

Input voltage 	  —0.4 V to VCC +0.4 V 

Serial output voltage 	  —0.4 V to VCC +0.4 V 
Q output on-state time duration (see Note 2) 	  100 as 
Q output duty cycle (see Note 2) 	  1/200 
Continuous total power dissipation at (or below) 25°C free-air 

temperature (see Note 3) 	  1025 mW 

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

Storage temperature range 	  —55°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 GND. 

2. Only one Q output should be on at a time. 

3. For operation above 25°C free-air temperature, derate linearly to 656 mW at 70 °C at the rate of 8.2 mW/ ° C. 

TEXAS 
INS1 RI MENU'S 
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SN751506, SN751516 
DC PLASMA DISPLAY DRIVERS 

recommended operating conditions 

MIN 	NOM MAX UNIT 
Supply volt age, VCC 4 	5 6 V 

Peak on-state Q output voltage, V01 0u ) 110 V 

High-level input voltage, VIH 
VCC = 4 V 3.2 

V 
VCC = 6 V 4.8 

Low-level input voltage, VII_ CC V 	= 4 V 0.8 
V 

VCC = 6 V 1 

Output current, 10 (TA -= 25°C) mA 
Clock frequency, fclock • kHz 

Pulse duration, •-• •:-••,K high or low, twcLK 1.5 1  gs 

Pulse duration, 	•• 	•• 	twp 5 gs 

Pulse duration, STROBE, twsTRB 2 {LS 

Setup time, DATA IN before - 	1, tsu  1 As 
Hold time, DATA IN after CL 	• 	th 1.2 ps 

Operating free-air temperature, TA 0 70 °C 

I.  The minimum clock period is 5 ins. 

electrical characteristics, VCC = 5 V, TA = 25°C (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP  MAX UNIT 

VOH High - level output voltage SERIAL OUT IOH = - 0.1 mA 4.5 V 

VOL Low-level output voltage 
0 r...tputs IOL = 180 mA 6 10 

V 
I AL OUT IOL = 0.1 mA 0.5 

I0Ioff) Off-state output current ,. uutputs VOH = 110 V 1 pA 

10L Low-level output current la outputs VOL = 16 V 220 mA 

IIH High-level input current V1 = VCC 1 pA 

IlL Low-level input current Vi = 0 - 1 pA 

C1 Input capacitance 15 pF 

ICC Supply current 
All Q outputs off 1 

mA 
One Q output on 20 40 

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

PA11AMF I ER TEST CONDITIONS MIN 	TYP MAX UNIT 

tpd Propagation delay time, CI 	• 	,., SERIAL OUT CL = 15 pF 0.2 0.5 ps 

tDHL Delay time, h gh-to low-level Q output from STROBE or CLOCK inputs 
CL 	150 pF, 

RL = 470 8, 

See Figures 2 and 3 

0.2* 0.6 ps 

tDLH Delay time, low-to-high-level Q output from STROBE or CLOCK inputs 0.35 1 ps 

tTHL Transition time, high-to-low-level Q output 0.1 0.3 Its 

tTLH Transition time, low-to-high-level Q output 0.35 1 ps 

*Typical values are for clock inputs. Typical from strobe inputs will be less. 

TEXAS 
INSTRUMENTS 
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CLOCK 50% 50% 	 50% 

► l 141— twSTRB —PI 

50%\ 	50% 

I  	I 

tDLH —44-101 	14 	► 1 tDHL 
I 

I4--  tD LH —Id 

Q OUTPUT 
	

I 	90% 
	

I 	90% 

I 	10% 
	

10% 	I 

tTLH  

4V 

14--- twCLKH ----01 	
+ 

14—twcLKL --/I4 i4_--- t su  D —014_ thD _01 

4V 

DATA IN 

1 V 

FIGURE 1. INPUT TIMING VOLTAGE WAVEFORMS 

LAST 
PULSE 

SERIAL OUT 

I 

1 V 

STROBE 

CLOCK ._... j 
INPUT 

tpd 	4 

50% 

I 

I 

X50% 

4V 

1 V 

VOH 

VOL 

4V 

VOH 

VOL 

SN751506, SN751516 
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FIGURE 2. SWITCHING CHARACTERISTICS 
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470 0 

1 
T  

CL 15 pF 

(See Note Et) 

SN751506, SN751516 
DC PLASMA DISPLAY DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

5V VDD 100 V 

150 pF 

I GENERATOR 

(See Note A) 

150 pF 
	470 CI 

01 

DATA IN 

Q2 

I GENERATOR 

(See Note A) 

150 pF 470 

470 ft 

• 
• 
• 

150 pF 

CLK 

031 

Q32 

STROBE 

SERIAL 

O 
GND 	

OUT 
 

GENERATOR L.  
(See Note A) 

NOTES: A. Input pulses are supplied by generators having the following characteristics: t w  = 1.25 As, PAR < 200 kHz, t r  5 30 ns, 
tf 	30 ns, Zo  = 50 0. 

B. CL includes probe and jig capacitance. 

FIGURE 3. TEST CIRCUIT 
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PROPAGATION DELAY TIME, 
CLOCK TO SERIAL OUTPUT 

vs 
FREE-AIR TEMPERATURE 

VCC = 5  V 
- CL = 15 pF 

2 0.3 

2 

rn 0.2 
0. 

0 2 

O. 
-13 0.1 

0 

0.5 

co 

; 0.4 

SN751506, SN751516 
DC PLASMA DISPLAY DRIVERS 

TYPICAL CHARACTERISTICS 

LOW-LEVEL Q OUTPUT VOLTAGE 
	

LOW-LEVEL Q OUTPUT CURRENT 
vs 	 vs 

FREE-AIR TEMPERATURE 
	

FREE-AIR.TEMPERATURE 

0 
0 10 20 30 40 50 60 70 

10 
VCC = 5  V 

> 
	

IOL = 180 mA 

1 8 

• 6 

O 

at 

• 

4 

2 
0 

TA—Free-Air Temperature— ° C 

FIGURE 4 

500 	I 	 I 

VCC = 5  V 
VOL = 16 V 

E 
I 400 

C 

300 
c. 

O 

200 

0 
100 

O 

0 
80 	 0 10 20 30 40 50 60 70 80 

TA—Free-Air Temperature— 'C 

FIGURE 5 

SUPPLY CURRENT 
vs 

FREE-AIR TEMPERATURE 
26 

VCC = 5V 
- One Q 

24 
Output low 

E 

V. 

• 

22 

0. 
si 20 
ti 

U 
18 

16 
0 10 20 30 40 50 60 70 80 	 0 	10 20 30 40 50 60 70 80 

TA—Free-Air Temperature— °C 
	

TA—Free-Air Temperature— °C 

FIGURE 6 
	

FIGURE 7 
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SN751506, SN751516 
DC PLASMA DISPLAY DRIVERS 

TYPICAL CHARACTERISTICS 

DELAY TIME, 
HIGH-TO-LOW-LEVEL Q OUTPUT 

vs 
FREE-AIR TEMPERATURE 

9 
0 

0 10 20 30 40 50 60 70 80 

TA—Free-Air Temperature— °C 

FIGURE 8  

DELAY TIME, 
LOW-TO-HIGH-LEVEL Q OUTPUT 

vs 
FREE-AIR TEMPERATURE 

0.5 
VCc =. 5 V 
CL 	150 pF 

2 0.4 _ RL = 470 ft 
I- 

0.3 

.0 

0.2 
0 

O 

I 0.1 

9 

0 	
 10 20 30 40 50 60 70 80 

TA—Free-Air Temperature— °C 

FIGURE 9 

TRANSITION TIME, 	 TRANSITION TIME, 
HIGH-TO-LOW-LEVEL Q OUTPUT 

	
LOW-TO-HIGH-LEVEL Q OUTPUT 

vs 	 vs 
FREE-AIR TEMPERATURE 

	
FREE-AIR TEMPERATURE 

0 10 20 30 40 50 60 70 80 
	

10 20 30 40 50 60 70 80 

TA — Free -Air Temperature — °C 
	

TA — Free -Air Temperature — °C 

FIGURE 10 
	

FIGURE 11 
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SN751508, SN751518 
DC PLASMA DISPLAY DRIVERS 

D2984, JANUARY 1987 — REVISED NO ,  • 

• Each Device Drives 32 Lines 

• — 120-V P-N-P Open-Collector Parallel 
Outputs 

• High-Speed Serially Shifted Data Inputs 

• CMOS-Compatible Inputs 

• Strobe and Sustain Inputs Provided 

• Serial Data Output for Cascade Operation 

description 

The SN751508 and SN751518 are monolithic 
integrated circuits designed to drive the data 

lines of a dc plasma panel display. The 

SN751518 pin sequence is reversed from the 
SN751508 for ease in printed circuit board 

layout. 

Each device consists of two 16-bit shift 

registers, 32 latches, 32 OR gates, and 32 P-N-P 
open-collector output AND gates. Typically, a 
32-bit data string is split into two 16-bit data 

strings externally and then entered in parallel into 

026 
 

I 

the shift registers on the high-to-low transition 
of the clock signal. A high LATCH ENABLE 
transfers the data from the shift registers to the 

inputs of 32 OR gates through the latches. Data 

present in the latch during the high-to-low 
transition of LATCH ENABLE is stored. When 
STROBE is high, the latch is masked and a high 
will be placed on the data input of the output 
AND gates. When STROBE is low, and SUSTAIN 

is high, data from the latches is reflected at the 
outputs. When low, SUSTAIN will force all 

outputs to their off state. Drivers may be 
cascaded via the serial data outputs of the static 
shift registers. These outputs are not affected 

by LATCH ENABLE, STROBE, or SUSTAIN. 

The SN751508 and the SN751518 are 

characterized from 0°C to 70 °C. 

SN751508 . . . FT PACKAGE 

(TOP VIEW) 

032 1 	U 48 ■ Q1 

Q31 U 2 47 U Q2 

Q30 ■ Q3 

Q29 3  4 e 
 

46  45 I Q4 

Q28 I 5 44 Q5 
Q27 I 6 43 ■ Q6 

7 42 ■ 07 
Q25 ■ 8 41 I Q8 
Q24 ■ 9 40 Q9 
Q23 ■ 10 39 ■ Q10 

Q22 I 11 38 Q11 
Q21 I 12 37 Q12 
Q20 I 13 36 I Q13 
019 ■ 14 35 U Q14 
018 ■ 15 34 Q15 
Q17 I 16 33 ■ Q16 
GND ■ 17 32 I GND 

NC I 18 31 I SUSTAIN 
STROBE I 19 30 NC 

NC ■ 20 29 LATCH ENABLE 
CLOCK I 21 28 I NC 

vcc ■ 22 27 VCC 
SERIAL OUT2 ■ 23 26 ■ DATA IN2 
SERIAL OUT1  ■ 24 25 U DATA IN1 

SN751518 ... FT PACKAGE 

(TOP VIEW) 

Q1 1 U  48 ■ 032 

Q2 2 47 ■ Q31 

Q3 I 
Q4 I 3 4 

e46 

45 

■ Q30 
■ Q29 

05 ■ 5 44 ■ Q28 
06 6 43 ■ Q27 

Q7 I 7 42 ■ Q26 

Q8 I 8 41 ■ Q25 

Q9 I 9 40 ■ Q24 

Q10 ■ 10 39 ■ Q23 

011 ■ 11 38 I Q22 

Q12 ■ 12 37 ■ Q21 

Q13 ■ 13 36 ■ Q20 
Q14 14 35 ■ Q19 

Q15 ■ 15 34 ■ Q18 

Q16 ■ 16 33 ■ Q17 
GND ■ 17 32 ■ GND 

SUSTAIN U 18 31 NC 

NC I 19 30 ■ STROBE 

LATCH ENABLE ■ 20 29 ■ NC 

NC I 21 28 CLOCK 

VCC ■ 22 27 ■ VCC 
DATA IN2 ■ 23 26 ■ SERIAL OUT2 
DATA IN) 24 25 ■ SERIAL OUT1 

NC—No internal connection 

I P. I 	Bah 11010 'cements contain information 
• .s o 1.: • ••on date. Products conform to 

terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include tasting of all parameters. 
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DATA 151 1251 	 

DATA IN2 

1241  SERIAL 
0671 Z18 31 

logic symbolst 

SN751508 

SUSTAIN ' 31 ' 	EN44 

STROBE 1191 	V43 

LATCH ENA6LE 129' 	C42 

CLOCK 	 240 

CMOS/EL DISP 

SF1G16 

— 401C411 -.1 

1 	r 
Z1 	1 

Z3 	 2 

Z15 

Z17 

410 420 13  43,442, 	1481
01 

420 D 43.44 0 	
1471.2 

1461 03 
 1451.4  

p 43,440  

'L.  1=' 3,44 0 

I 
1 	r> 43 	 Q15 

1 	 43 - 	
1
016 

Z29 	 1161 E117  

	

Z31 10 420 D 43.440 	 051 01e  

50616 

— 401C45/-1 

1  

	  4 5D 	 Z2 29 42D D 43.440 

Z4 30 42D E> AT 	131 030 

31 420 (;) 4 • • 	 031 

32 42 	
111032  

13 r> 	• 

Z16 

141.29  

230 32 

232 

SN751518 

1231  SERIAL 
OUT2 

• 
• 

420 D  4:1 

• " D43 

• i> 43,44 

C. 43.442, 

SFIG16 

-E1401C45/-1 r  
5D 22 	 29 

24 30  

3 

3- 

218 31 

230 32 

232 

SN751508, SN751518 
DC PLASMA DISPLAY DRIVERS 

SUSTAIN 1181  

STROBE 1301  

LATCH ENABLE 120I  

CLOCK 
1281 t` 

EN44 

V43 

C42 

240 

CMOS/EL DISP 

	r 
DATA IN1 '24' 	 41D 	 21 	 1> 43.440 	

11I
01 

Z3 	. 	(3,  43.44 <, 	' 2 '02  

• • • 	p 43,44 Z, 	
13103  

•

• 	

,I • 	1> 43,440 	(41 04  
Z15 	 • 

•  Z17 	 . 

	

1 F.
• 
	1:773.  =  (151 015 

r-1 	1161 

	

1 I 	D. •.. —00111.8 

229 1 I '. 	0. • ' 
Z31 1_ 	[;,. ,_7.5 	1341 018 

SPG16 

401C41/-1 

r  

DATA IN2 1231 	 
1461.29  

1461 030 
1471 

125/  SERIAL 
OUT1 

1261  SERIAL 
OUT2 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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R31 
10 

> C1 
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CLOCK 

D 	
SHIFT 

REGISTER 1 

• 
• 

10 
R29 

C1 

• C1  

SHIFT 
REGISTER 2 

10 

Cl 
R2 

C2 Q29 

R4 
1D 

> C1 

• 

L 1D 
R30 

• -> C1 

R32 

• 

- 1D 

>  C1 
LC32 

- C2 

2D 	 D 	D 	

LC29 

Q30 

LC30 	
°ID--  

LC31 .1D 
	

031 

2D 

C2 

2D 

2D 

4111--1 C2 

032 

SERIAL OUT1 

SERIAL OUT2 

LATCHES 

• -- C2 	 • 

	

2D 	
LC1 

2D 

111--tr-  
2D 

Q2 

Q3 

LC2  

LC3 

D  '11D  	 04 • 
LC4 

•--I  C2 

2D 

DATA IN1 

DATA IN2 



SN751508, SN751518 
DC PLASMA DISPLAY DRIVERS 

FUNCTION 

CONTROL INPUTS 
SHIFT REGISTERS 

R1 THRU R32 

LATCHES 

LC1 THRU LC32 

OUTPUTS 

CLOCK 
LATCH 

ENABLE 
STROBE SUSTAIN 

SERIAL 
Q1 THRU Q32 

SO1 SO2 

LOAD 
,l 

No 1 

X 

X 

X 

X 

X 

X 

Load and shiftt 

No change 

Determined by
, 

LATCH ENABLE. 
R31 R32 

Determined by 

SUSTAIN and STROBE 

LATCH 

ENABLE 

X 

X 

L 

H 

X 

X 

X 

X 

As determined 

above 

Stored data 

New data 
R31 R32 

Determined by 

SUSTAIN and STROBE 

STROBE 
X 

X 

X 

X 

L 

H 

H 

H 

As determined 

above 

Determined by 
,. 

LATCH ENABLE .  
R31 R32 

LC1 thru LC32 

on (high) 

SUSTAIN X X X L 
As determined 

above 

Determined by 
. 

LATCH ENABLE. 
R31 R32 All off 

H = high level, L = low level, X = irrelevant, 1 = high-to-low transition 
t Each even-numbered shift register stage takes on the state of the next-lower even-numbered stage, and likewise each odd-numbered 

shift register stage takes on the state of the next-lower odd-numbered stage; i.e., R32 takes on the state of R30, R30 takes on the state 
of R28, ... R4 takes on the state of R2, R2 takes on the state of Data In2, R31 takes on the state of R29, R29 takes on the state of 
R27, . R3 takes on the state of R1, and R1 takes on the state on Data Int . 
New data enters the latches while LATCH ENABLE is high. This data is stored while LATCH ENABLE is low. 

typical operating sequence 

CLOCK 

DATA IN VALID IRRELEVANT 

	

SHIFT 	  

	

REGISTER 	INVALID 
	

VALID 

	

CONTENTS 	  

LATCH ENABLE 	n 	 

  

LATCH CONTENTS PREVIOUSLY STORED DATA I 	NEW DATA VALID 

STROBE 

SUSTAIN 

Q OUTPUTS 

      

      

	I 	I 	 
OFF STATE 	 I VALID  I 	I OFF STATE 

TEXAS 
INSTRUMENTS 
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TYPICAL OF ALL Q OUTPUTS 

VCC2 

OUTPUT 

EQUIVALENT OF EACH INPUT 

VCC 

INPUT 

GND 

TYPICAL OF SERIAL OUTPUTS 

VCC 

OUTPUT 

GNO 

SN751508, SN751518 
DC PLASMA DISPLAY DRIVERS 

schematics of inputs and outputs 

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

Supply voltage, VCC (see Note 1) 	  —0.4 to 7 V 
On-state Q output voltage, VO 	  — 120 V to Vcc + 0.4 V 

Input voltage 	  —0.4 V to VCC +0.4 V 

Serial output voltage 	  —0.4 V to VCC +0.4 V 

Continuous total power dissipation at (or below) 25°C free-air temperature 
(see Note 2) 	  1025 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 	  260 °C 

NOTES: 1. Voltages values are with respect to GND. 
2. For operation above 25°C free-air temperature, derate linearly to 656 mW at 70°C at the rate of 8.2 mW/°C. 

TEXAS 
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SN751508, SN751518 
DC PLASMA DISPLAY DRIVERS 

recommended operating conditions 

MIN 	NOM 	MAX UNIT 

Supply voltage, VCC - 4.5 	5 	5.5 V 

Output voltage, Vo -75 V 

High-level input voltage, VIII 
CC V V 

VCC = 5 . 5  V 4.4 

Low-level input voltage, VII_ 
VCC = 4.5 V VCC  

0.9 

VCC = 5 . 5  V 1 

Output current, 10 (TA = 25°C) -1.2 mA 

Clock frequency, fclock 5 MHz 

Pulse duration, tw  (see Figure 11 

CLOCK 75 

ns DATA IN 160 

 I a -rrI-1 ENABLE 90 

• 	•• 2 
Fs 

2 

Setup time, t su  (see Figure 1) 

DATA IN before CLI 	- • 20 

ns 

CLOCK low before I 	•I ENABLEt 50 

LATCH ENABLE low before CLOCKt 0 

U 	ENABLE high before STROBE! 0 

Li 	ENABLE high before SUSTAINt 0 

Hold time, DATA IN after CLOCKt, th (see Figure 1) 50 As 

Operating free-air temperature, TA 0 	 70 °C 

electrical characteristics, VCC = 5 V, TA = 0°C to 70°C (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VOH High-level output voltage 

Q outputs 1 0H = -0.5 mA 4 4.5 

V Serial 

Outputs 

VCC = 5 . 5  V 
1 0H = -100µA 4.3 4.6 

1 0H = -20 AA 4.4 

V 	4.5 V CC =  
1 0H = - 100 AA 3.4 3.6 

10H = -20 AA 3.6 

VOL Low-level output voltage 
Serial 

Outputs 

VCC = 5 . 5  V 
IOL = 100 AA 0.9 1.2 

V IOL = 2^  "A 1.1 

V 	4.5 V CC =  
IOL = 	. • 	IA 0.9 1.1 

IN_ = 20 AA 0.9 

loH High-level Q output current TA = 25°C, 	Vo = 3 V -1.2 mA 

IOL Low-level Q output current TA = 25°C, 	Vo = -75 V -500 AA 

IIH High-level input current TA = 25°C, 	V1 = VCC 1 AA 

1 1L Low-level input current TA = 25°C, 	V1 = 0 -1 AA 

ICC Supply current 
All Q outputs high, 	VCC = 5.5 V 17 25 

mA 
All Q outputs low 3 

C1 Input capacitance 15 pF 

tAll typical values are at TA = 25°C. 

switching characteristics VCC = 5 V, TA = 25°C (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN 	TYP MAX UNIT 

,pd 
Propagation delay time, CLOCK to Serial Outputs CL = 15 pF 100 150 ns 

tDLH Delay time, low-to-high-level Q output from .AIN or S• 
CL = 15 pF, 

= RI_ 	91 MI, 

See Figures 1 and 2 

0.3* 1 As 

tDHL Delay time, high-to-low-level Q output from AIN or S .  1* 2.5 As 

tTLH Transition time, low-to-high-level 0 output 2 5 As 

tTHL Transition time, high-to-low-level Q output 11 18 As 

*Typical values for delay times are measured from the SUSTAIN input. 
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CLOCK 

	

\ 0% / 

14_tw_ol_tw_01 

II4_ ts.--b4— 	
II 	 I  

50% 

tpd 

t s . -01 	 tsu 

li—tw -01 

k_tw tw _01 
I 	I 

tpuliol 14— I tDHL44 14—  1 

tpLH4 4— 	
I _p 14-tDHL I 	of h, tDLH 

Air 10%  
tTLH4t 	I I 	1 	1 I -Of 

tTLH-4 1 	I —04 I4- tTHL 
ti-HL-14 14—  

LATCH ENABLE 

SERIAL OUT 

Q OUTPUTS 

SUSTAIN 

DATA IN 

STROBE 

4V 

1 V 

4V 

1 V 

VOH 

VOL 

4V 

1 V 

4 V 

1 V 

4V 

1 V 

ON 

OFF 

14-  tsu -il 

PNO% 

14— t su—r1 

14— tw-41 I  

SN751508, SN751518 
DC PLASMA DISPLAY DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

NOTE: Input t r  and tf are less than or equal to IC n5. 

FIGURE 1. INPUT TIMING AND SWITCHING TIME VOLTAGE WAVEFORMS 

TFXAS 
INS1 RI 'MENTS 
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SN751508, SN751518 
DC PLASMA DISPLAY DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

GENERATOR 
(See Note A) 

5V 

VCC 
DATA IN 

—75 V 

15 pF 

91 kit 
01 

• MA, 	• 
GENERATOR 
(See Note A) 

GENERATOR 

(See Note A) • 

[GENERATOR I---•
(See Note Al 

CLOCK 	
Q2 

STROBE 

Q31 

SUSTAIN 

Q32 

LATCH ENABLE 

SERIAL OUT1 

GENERATOR 
(See Note A) 

SERIAL OUT2 

GND  

I 
I I 

CT  TCL 

CL = 15 pF 

(See Note B) 

TEST CIRCUIT 

NOTES: A. Input pulses are supplied by generators having the following characteristics: t w  = 100 ns, PRR .s 5 MHz, t r 	10 ns, 
tf 	10 ns, Zo  = 50 R. 

B. CL includes probe and jig capacitance. 

FIGURE 2 
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SUPPLY CURRENT 
vs 

FREE-AIR TEMPERATURE 

VCC = 5  V 
— CL = 15 pF 

80 10 20 30 40 50 60 70 

TA—Free-Air Temperature— °C 

FIGURE 5 

s,  0.3 
a. 

0 
0 

0.2 

-2 0.1 
0 

O

• 

0 
- 	 0 

tg.  0.5 

• 0.4 

0 

1 
VCC = 5  V 

— CL = 15 pF 

_RL = 91 

VCC = 5 1 V 
CL = 15 pF 

RL 	91 ki2 

1.5 
rn 

0 
0. 

Oo 1 
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0 
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0 

SN751508, SN751518 
DC PLASMA DISPLAY DRIVERS 

TYPICAL CHARACTERISTICS 

DELAY TIME, SUSTAIN INPUT TO Q OUTPUT, 
LOW TO HIGH 

vs 
FREE-AIR TEMPERATURE 

DELAY TIME, SUSTAIN INPUT TO Q OUTPUT, 
HIGH TO LOW 

vs 
FREE-AIR TEMPERATURE 

FIGURE 6 
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SN751508, SN751518 
DC PLASMA DISPLAY DRIVERS 

TYPICAL CHARACTERISTICS 

TRANSITION TIME, Q OUTPUT, 

LOW TO HIGH 
VS 

FREE-AIR TEMPERATURE 

TRANSITION TIME, Q OUTPUT, 

HIGH TO LOW 
vs 

FREE-AIR TEMPERATURE 

I 	I 
VCC 5 V 
CL 15 pF 

—RL-91 kffi  

• 0 
0 10 20 30 40 50 60 70 80 

TA—Free-Air Temperature— °C 

FIGURE 7 
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FIGURE 8 
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N PACKAGE 

ITOP VIEW) 

Q8 

Q7 

Q6 

CLOCK 

VSS 

VDD 
LATCH ENABLE (STROBE) 

05 

Q4 

Q9 

010 

SERIAL DATA OUT 

VBB 
DATA IN 

BLANKING 

01 

02 

03 

DW 

SMALL OUTLINE PACKAGE 

(TOP VIEW) 

TL4810BI, TL4810B 
VACUUM FLUORESCENT DISPLAY DRIVERS 

D2715, DECEMBER 1984—REVISED OCTOBER 1989 

• Each Device Drives 10 Lines 

• 60-V Output Voltage Rating 

• 40-mA Output Source Current 

• High-Speed Serially-Shifted Data Input 

• CMOS-Compatible Inputs 

• Latches on All Driver Outputs 

• Improved Direct Replacement for 
UCN4810A and TL4810A 

description 

The TL4810BI and TL4810B are monolithic 

BIDFETt integrated circuits designed to drive a 
dot matrix or segmented vacuum fluorescent 
display (VFD). These devices feature a serial data 	

Q8 
 

output to cascade additional devices for large 	
07 

 

display arrays. 	
Q6 

CLOCK 
A 10-bit data word is serially loaded into the shift 	 VSS 
register on the positive-going transitions of the 	 NC 
clock. Parallel data is transferred to the output 	 VDD 
buffers through a 10-bit D-type latch while LATCH ENABLE (STROBE) 

LATCH ENABLE is high and is latched when 	 05 
LATCH ENABLE is low. When BLANKING is high, 	 Q4 
all outputs are low. 

Outputs are totem-pole structures formed by 
n-p-n emitter-follower and double-diffused MOS 

(DMOS) transistors with output voltage ratings 
of 70 V and 40 mA source-current capability. All 
inputs are compatible with CMOS and TTL 
levels, but each requires the addition of a pull-

up resistor to VDD when driven by TTL logic. 

The TL4810BI is characterized for operation 
from —40°C to 85°C. The TL4810B is 
characterized for operation from 0°C to 70 °C. 

NC—No internal connection 

Q9 

010 

NC 

SERIAL DATA OUT 

VBB 
DATA IN 

BLANKING 

Q1 

Q2 

Q3 

T BIDFET—Bipolar, Double-Diffused, N-Channel and P-Channel MOS transistors on same chip—patented process. 

DATA I 	contain information 
cum.: de :0 	 Products conform to 
spa-in-ations pu :rte ••.•• of Texas Instruments 
standard warranty. Pi. d. LI .• processing does not 
necessarily include tectinj all parameters. INSTRUMENTS 
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SHIFT 
PI ..1'. rER I %•HES 

Q1 

Q2 

6 STAGES 
103 THRU Q81 
NOT SHOWN 

Q9 

Q10 

SERIAL 
OUT 

• 
• 
• 

TL4810BI, TL4810B 
VACUUM FLUORESCENT DISPLAY DRIVERS 

logic symbolt logic diagram (positive logic) 

17)  

CMOS/ 

C2 	
VAC 

 
E.. _ FLUOR 

DISP 

BLANKING 

LATCH 
ENABLE 

LATCH ENABLE 
1131 

BLANKING 

SRG10 

>C1/-+ 
DATA IN 

CLOCK 

1 
CLOCK 

(14) 
DATA IN- 

(12) 
1D 2D I> 	3 01 

(11) 
2D I> 	3 

(10) 
Q2 

03 2D f> 	3 

2D I> 	3 
(91 

 0 

2D D. 	3 
(8) 

05 

2D f> 	3 
(3) 

06 

2D 1> 	3 
(2) 

07 

2D I> 	3 
(1) 

08 

2D I> 	3 
1181 

09 

2DD 3 
(17) 

(16) 
Q10 

SERIAL DATA OUT 

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

Pin numbers shown are for the N package. 

FUNCTION TABLE 

FUNCTION 

CONTROL INPUTS 
SHIFT REGISTERS 

R1 THRU R1 OT 

LATCHES 

LC1 THRU LC10 

OUTPUTS 

Q1 THRU Q10 
CLOCK 

I ••• I. 	11 

ENABLE 

BLANK- 

ING SERIAL 

LOAD 
1 

Not 

X 

X 

X 

X 

Load and shifty

No change 

Determined by 

LATCH ENABLE§ 
 R10 Determined by BLANKING 

 

LATCH 
X 

X 

L 

H 

X 

X 
As determined above 

Stored data 

New data 
R10 Determined by BLANKING 

BLANK 
X 

X 

X 

X 

H 

L 
As determined above 

Determined by 

LATCH ENABLES 
R10 

All L 

LC1 thru LC10 respectively 

H = high level, L = low level X = irre evant, i = low-to-high-level transition. 
1  Register R10 takes on the state of R9, R9 takes on the state of R8 . . . R2 takes on the state of R1, and R1 takes on the state of the data input. 
§ New data enter the latches while LATCH ENABLE is high. These data are stored while LATCH ENABLE is low. 

TEXAS 
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Vgg (Q OUTPUTS) 
VDD (SERIAL OUTPUT) 

OUTPUT 

VSS 

TYPICAL OF ALL OUTPUTS EQUIVALENT OF EACH INPUT 

TL4810BI, TL4810B 
VACUUM FLUORESCENT DISPLAY DRIVERS 

typical operating sequence 

CLOCK 

DATA IN I 	VALID I 	IRRELEVANT 

SR CONTENTS 	 INVALID 
I 	

VALID 

LATCH 
ENABLE 

LATCH 
CONTENTS 

	 n 	 
PREVIOUSLY STORED DATA 	

I 	
NEW DATA VALID 

I 	 I 

I VALID I 

BLANKING 

Q OUTPUTS 

schematics of inputs and outputs 

TFXAS 
INS1 RUM ENTS 
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TL4810131, TL4810B 
VACUUM FLUORESCENT DISPLAY DRIVERS 

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

Logic supply voltage, VDD (see Note 1) 	  18 V 
Driver supply voltage, Vgg 	  70 V 
Output voltage 	  70 V 
Input voltage 	  —0.3 V to VDD + 0.3 V 
Continuous total power dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range: TL4810B1 	  —40°C to 85°C 

TL4810B 	  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: Voltage values are with respect to VSS. 

DISSIPATION RATING TABLE 

TA 	25°C DERATING FACTOR TA 	70°C TA 	85°C 
PACKAGE 

POWER RATING ABOVE TA — 25°C POWER RATING POWER RATING 

DW 1125 mW 9.0 mW/°C 720 mW 585 mW 

N 1150 mW 9.2 mW/°C 738 mW 598 mW 

recommended operating conditions 

PARAMETER 
TL4810B1 TL48108 

UNIT 
MIN 	NOM 	MAX MIN 	NOM MAX 

Supply voltage, VDD 4.75 15.75 4.75 15.75 V 

Supply voltage, VBB 5 60 5 60 V 

Supply voltage, Vss 0 0 V 

High-level input voltage, VIH 
for VDD = 5 V 3.5 5.3 3.5 5.3 

V 
for VDD = 15 V 13.5 15.3 13.5 15.3 

Low-level input voltage, VII_ —0.3 1  0.8 —0.3t 0.8 V 

Continuous high-level output cu rent, 10H —25 —25 mA 

Operating free-air temperature, TA —40 85 0 70 °C 

I The algebraic convention, in which the less positive more negative) limit is designated as minimum, is used in this data sheet for logic 
voltages only. 

, TEXAS 
INS1 RI 1 MEN'TS 

3-126 POST OFFICE BOX 855303 • DALLAS. TEXAS 75265 



TL4810BI, TL4810B 
VACUUM FLUORESCENT DISPLAY DRIVERS 

electrical characteristics over recommended operating free-air temperature range, VDD = 5 V to 15 V, 
60 V. VSS VBB = 	 = 0 (unless otherwise noted) 

PARAMETER TEST CONDITIONSt 
TL4810BI 11 4 	'08 

UNIT 

High-level 

VOH 	output 

voltage 

Q outputs IOH = - 25 mA ,,,.., 58 .,,.,, 58 

V 
Serial output 

VDD = 5  V , 	1 0H = - 100 AA 4 4.5 4 4.5 

VDD = 15 V, 	10H = -100 izA 14 14.7 14 14.7 

Low-level 

VOL 	output 

voltage 

Q. outputs IOH = 1 gA, 	BLANKING at VDD 0.5 1 0.5 1 

V 
Serial output 

VDD = 5 V, 	10L = 100 p,A 0.05 0.1 0.05 0.1 

VDD = 15 V, 	10L = 100 itA 0.02 0.1 0.02 0.1 

Low-level Q output current 
IOL (pull-down current) 

Vo = 60 V, 	BLANKING at VDD, 

TA = MIN to 70°C 
2.5 3.7 2.5 3.7 

mA 
Vo = 60 V, 	BLANKING at VDD, 

TA = 85°C 
2 

10( off)Off-state output current 
Vo = 0, 	BLANKING at VDD, 

TA = MAX 
-1 -15 -1 -15 gA 

IH 	High-level input current VI = VDD 30 50 30 - 	50 pA 

IBB 	Supply current from VBB 

All outputs low 0.5 1 0.5 1 

mA All outputs high, TA = 0°C to MAX 2.7 4 2.7 4 

All outputs high, TA = -40°C 5 

IDD 	Supply current from VDD 

All inputs at 0 V, 

One Q output high 

VDD = 5 V 10 50 10 50 

PA 
VDD = 15 V 10 100 10 100 

All inputs at 0 V. 

All outputs low 

VDD = 5  V 10 50 10 50 

\inn = 15 V 10 100 10 100 

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

All typical values are at TA = 25°C, except for 10. 

timing requirements over recommended operating free-air temperature range 

PARAMETER 
VDD '" 5  V VDD .... 15 V 

UNIT - 
MAX •.`1% MAX 

tw CKH Pulse duration, CLOCK high :.,,., ns 

tw(LEH) Pulse duration, LATCH ENABLE high 	' 50 ns 

tsul0) Setup time, DATA IN before 	Q 125 25 ns 

th(D) Hold time, DATA IN after CI. 	r ' 125 25 ns 

tCKH-LEH Delay time, CLOCKt to LATCH ENABLE high 125 25 ns 

switching characteristics, Vgg = 60 V, TA = 25°C 

PARAMETER MIN 	TYP 	MAX UNIT 

tpd 	Propagation delay time, LATCH ENABLE to output 
VDD = 5  V 1 

Ps 
VDD = 15 V 0.5 

TEXAS 
INSTRUMENTS 
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VIL 

CLOCK 

DATA 

TL4810B1, TL4810B 
VACUUM FLUORESCENT DISPLAY DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 1. INPUT TIMING 
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ENABLE 	 I   VIL  
141—tpd-4101 

OUTPUT 	 901-  VALID 

FIGURE 2. OUTPUT SWITCHING TIMES 

THERMAL INFORMATION 
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T158121, TL5812 
VACUUM FLUORESCENT DISPLAY DRIVERS 

D2914, OCTOBER 1985-REVISED OCTOBER 1989 

• Drives Up to 20 Lines 

• 70-V Output Voltage Swing Capability 

• 40-mA Output Source Current Capability 

• High-Speed Serially-Shifted Data Input 

• CMOS-Compatible Inputs 

• Direct Replacement for Sprague UCN5812A 

description 

The TLC5812I and TLC5812 are monolithic 
BIDFETt integrated circuits designed to drive a 
dot matrix or segmented vacuum fluorescent 

display (VFD). Each device features a serial data 

output to cascade additional devices for large 

display arrays. 

A 20-bit data word is serially loaded into the shift 
register on the low-to-high transition of CLOCK. 

Parallel data is transferred to the output buffers 
through a 20-bit D-type latch while LATCH 

ENABLE is high and is latched when LATCH 

ENABLE is low. When BLANKING is high, all 

outputs are low. 

The outputs are totem-pole structures formed by 

n-p-n emitter-follower and double-diffused MOS 

(DMOS) transistors with output voltage ratings 
of 70 V and a source-current capability of 
40 mA. All inputs are CMOS compatible. 

The TLC5812I is characterized for operation 
from — 40 °C to 85 °C. The TLC5812 is 

characterized for operation from 0°C to 70 °C. 

T BIDFET — Bipolar, double-diffused, N-channel and P-channel MOS transistors on the same chip — patented process. 

II I.% I.' : Iosuments contain information 
• _ 	. n ion date. Products conform to 

1.ia terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1989, Texas Instruments Incorporated 

3-129 



10 

C1 

	

BLANKING —cf> 	 

LATCH ENABLE 	  

LATCHES 

R1 
	 2D 

ID—  Q1 

LC2 

16 STAGES 

(Q3 THRU Q181 

NOT SHOWN 

Q19 

Q20 

SERIAL OUT 

DATA IN 

CLOCK 

SHIFT 

REGISTER 

LC1 

TL5812I, TL5812 
VACUUM FLUORESCENT DISPLAY DRIVERS 

logic symbolt 

13 

CMOS/VAC 

FLUOR DISP 

BLANKING EN3 
6 

LATCH C2 

ENABLE 
SRG20 

15 
CLOCK >C1i÷ 

27 r r 
26 

1D 200 3 DATA IN Q1 
25 

200 3 Q2 

17 
200 3 Q10 

12 
2D > 3 Q11 

• 

20 > 3 Q19 

2D > 3 Q20 
2 

SERIAL 

OUT 

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

logic diagram (positive logic) 
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INSTRUMENTS 

4 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 3-130 



VALID 
	

IRRELEVANT 

INVALID VALID 

TL5812I, T15812 
VACUUM FLUORESCENT DISPLAY DRIVERS 

FUNCTION TABLE 

FUNCTION 

CONTROL INPUTS 
SHIFT REGISTER 

R1 THRU R20 

LATCHES 

LC1 THRU LC20 

OUTPUTS 

CLOCK 
LATCH 

ENABLE  
BLANKING SERIAL Q1 THRU Q20 

LOAD 
1 

Not 

X 

X 

X 

X 

Load and shiftt 

No change 

Determined by 

LATCH ENABLEt 

R20 

R20 
Determined by BLANKING 

LATCH 
X 

X 

L 

H 

X 

X 
As determined above 

Stored data 

New data 

R20 

R20 
Determined by BLANKING 

BLANK 
X 

X 

X 

X 

H 

L 
As determined above 

Determined by 

LATCH ENABLEt 

R20 

R20 

All L 

LC1 thru LC20, respectively 

H = high level, L = low level, X = irrelevant, 	= low-to-high-level transition. 

1. 1320 takes on the state of R19, R19 takes on the state of R18, . . . R2 takes on the state of R1, and At takes on the state of the data input. 

New data enter the latches while LATCH ENABLE is high. These data are stored while LATCH ENABLE is low. 

typical operating sequence 

CLOCK 

DATA IN 

SR 
CONTENTS 

LATCH 
ENABLE 

 

	n 

 

  

LATCH 
CONTENTS 

PREVIOUSLY STORED DATA 
	

NEW DATA VALID 

   

BLANKING 

Q OUTPUTS 

schematics of inputs and outputs 

 

 

I VALID I 

  

EQUIVALENT OF EACH INPUT 

VCC1 

TYPICAL OF ALL Q OUTPUTS TYPICAL OF SERIAL OUTPUT 

vcc, ♦ 

INPUT ---111—WY-111-411 

AIM 

...--T 
_ 

VCC2 

• OUTPUT 

) 

i  
OUTPUT 

I- 

ill 

1 

• • -- 

ti 
• GND • • GND 

I 

1 

_ _ 	Fi14 
1 1 GND 	• 

TEXAS 491 
 INSTRUMENTS 
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TL5812I, TL5812 
VACUUM FLUORESCENT DISPLAY DRIVERS 

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

Supply voltage, VDD (see Note 1) 	  15 V 
Supply voltage, Vgg 	  70 V 
Output voltage, V0 	  70 V 
Input voltage, V1 	  -0.3 V to VDD +0.3 V 
Output current, 1 0 	  -40 mA 
Continuous total power dissipation 	  See Dissipation Rating Table 
Operating free-air temperature range: TL5812I 	  -40°C to 85°C 

TL5812 	  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 Vgg• 

DISSIPATION RATING TABLE 

PACKAGE 
TA Lc. 25 ° C DERATING FACTOR TA 	70°C TA 	85°C 

POWER RATING ABOVE TA 	25°C PO:.1 i' RATING PO.%Li% RATING 

FN 1400 mW 11.2 mW/ ° C • mW nW 

N 1150 mW 9.2 mW/°C 736 mW 598 mW 

recommended operating conditions. 

MIN NOM MAX UNIT 

Supply voltage, VDD 4.5 15 V 

Supply voltage, Vgg 0 60 V 

Supply voltage, Vgg 0 V 

High-level input voltage, VIH VDD - 1 . 5  VDD+ 0 . 3  V 

Low-level input voltage, Vg_ -0.3t 0.8 V 

High-level output current, 10H -40 mA 

Operating free-air temperature, TA 
TL5812I -40 85 

°C 
TL5812 0 70 

tThe algebraic convention, in which the less positive (more negative) liMit is designated as minimum, is used in this data shee for logic 

voltage levels. 

electrical characteristics over operating free-air temperature range, VDD = 5 V to 15 V, VBB = 60 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP: MAX UNIT 

VOH High-level output 

Q outputs 1 0H = -25 mA 57.5 58.2 

V 
Serial outputs VDD = 5  V ,  1 0H = -20 IA 4.5 4.9 

VDD = 15 V, loH = -7r) AA 14.5 14.9 

VOL Low-level output voltage 

0 outputs IOL =1 mA, BLANI 	. 	3t VDD 0.7 1.5 

V 
Serial outputs 

VDD = 5  V ,  IOL = -- ,.A 0.06 0.3 

VDD = 15 V, 10L = 20 AA 0.03 0.3 

IIH High-level input current VI = VDD 0.3 1 AA 

'IL Low-level input current V1 = 0 -0.3 -1 AA 

IOL Low-level output current (pull down current) Vo = 60 V, BLANKIN• at VDD 2.5 3.2 AA 

, 1 0(off) Off-state output current Vo = 0, K. '. 	. 	It VDD < -1 -15 AA 

1B8 Supply current from Vgg 
Outputs high 3.5 8 

mA 
Outputs low 0.02 0.5 

IDD Supply current from VDD 
VDD = 5V 1.5 3 

A 
VDD = 15 V 1.7 

All typical characteristics are at TA = 25°C. 

4 TEXAS 
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4--  twCKH —44 

VIH 

50% 	 50% 

VIL 

VIH 

CLOCK 

DATA IN 

VIL 

TL5812I, TL5812 
VACUUM FLUORESCENT DISPLAY DRIVERS 

timing requirements over operating free-air temperature range 

PARAMETER !AN 	MAX UNIT 

twCKH 	Pulse duration, CLOCK high 
VDD = 5 V 

ns 
VDD = 15 V 

1wLEH 	Pulse duration, LATCH ENABLE high VDD = 5  V ns 
VDD = 15 V 

tsuD 	Setup time, data before CLOCKt 
VDD = 5 V 150 

ns 
VDD = 15V 7S 

thD 	 Hold time, data after CLOCKt 
VDD = 5 V 

ns 
VDD = 15  V 1.1 

tCKH-LEH 	Delay time, CLOCKt to LATCH ENABLE high VDD = 5  V 150 
ns 

VDD = 15 V 75 

switching characteristics, VBB = 60 V, TA = 25°C 

PARAMETER MIN 	TYP 	MAX UNIT 
Propagation delay time, 

tpd 	 LATCH ENABLE to output 
VDD = 5  V 2.2 

As 
VDD = 15 V 0.8 

PARAMETER MEASUREMENT INFORMATION 

FIGURE 1. INPUT TIMING 

14—twLEH 

I  50% 	 50% 

14--t p d 

90% 

Q OUTPUT 	 VALID 

FIGURE 2. OUTPUT SWITCHING TIMES 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75285 3-133 

LATCH 
ENABLE 



10 

0 

M
a
x

im
u

m
  D

u
ty

  C
y

c
le

—
%

 

100 

90 

80 

70 

60 

50 

40 

30 

20 

T158121, 115812 
VACUUM FLUORESCENT DISPLAY DRIVERS 

THERMAL INFORMATION 

DUTY CYCLE 
vs 

FREE -AIR TEMPERATURE Earmairom  ;,_ 1-6 

E"" `IN 
WiEbin\MINI 
M.:_a_M. `al 

MN, .h._N 12► am  •14 . 	 i 3:  

N - Number of outputs high i  and-fli:- 20 — 

conducting Imi - -25 mA 
All other outputs low, loL ,- 1 niA 

Vgg .- 60 V 
VDD m 15 V 

11 1 1 1 1 
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TA-Free-Air Temperature- °C 

FIGURE 3 
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