


























AD7628
Advanced LinCMOS™ DUAL 8-BIT MULTIPLYING
DIGITAL-TO-ANALOG CONVERTER

TYPICAL APPLICATION DATA

Viga)
10V R6 (See Note 2)
20 kQ
R1 {See Note 1)
R2 (See Note 1) .
an —_—— — e — —_— e | ———— W (See
VoD gy pe REFA T L Crisen o 3) Note 2) A5
ol INPUT 8 LATCH 8 1 R7 20 ki2
I BUFFER g e L—‘VW -
10 k@ a2 v
71 1DB7 } | - T A1l o o
l” | =
DACA/ RFBA | R4 (See Note 1) 5 k2
6 loacs s .
sl | conTroL ¥ r A (See Note 3)| ¢ R8
e Twr ] ouTB | Note 2)
(16) | WR LOGIC 8 8
-——1—— 7¥»1 LATCH [“»{ DACB |
(5)
DGNQ;‘L' REFB | | 10 kQ Vos
1/' 2
3 /3 R3 (See Note 1) ‘S“R“:‘:)'e !
RECOMMENDED TRIM
RESISTOR VALUES £10 20 k0 =
3 R1,R3 500 Q .
o R2, R4 150 |
Q.
€ NOTES: 1. R1, R2, R3, and R4 are used only if gain adjustment is required. See table in Figure 3 for recommended values. Adjust R1
Q for Voa = 0 V with code 10000000 in DACA latch. Adjust R3 for Vog = 0 V with 10000000 in DACB latch.
-~ 2. Matching and tracking are essential for resistor pairs R6, R7, R9, and R10.
v 3. C1 and C2 phase compensation capacitors (10 pF to 15 pF) may be required if A1 and A3 are high-speed amplifiers.
-y
2 FIGURE 4. BIPOLAR OPERATION (4-QUADRANT OPERATION)
(1]
E TABLE 1. UNIPOLAR BINARY CODE TABLE 2. BIPOLAR {OFFSET BINARY) CODE
» DAC LATCH CONTENTS DAC LATCH CONTENTS
t ANALOG OUTPUT t ANALOG QUTPUT
MSB LSB MSB LSB
11111111 -V, (255/256) 1M1111N Vi (127/128)
10000001 -V; (129/256) 10000001 Vi (1/128)
10000000 -V; (128/256) = -Vj/2 10000000 oV
o1mMiin -V; (127/256) 01111111 -V, (1/128)
00000001 -V, (1/256) Q0000001 -V, 1127/128)
00000000 -V, 10/256) = 0 00000000 -V {128/128)
t11sB = (2-8y; tise - (2- 7y,
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TLB501
6-BIT ANALOG-TO-DIGITAL CONVERTER

FUNCTION TABLE

srep | ANALOG INPUT | DIGITAI ouTPUT|
vOLTAGET CODE

0 3.992 V LLL L L |
1 4008 V LLLLLH
| ' ‘

31 4.488 V LHHHHH
32 4.508 V HMLLLL

33 4520 V HLbLoL

‘ I

62 4.984 V HHHHHL
63 5.000 V HHHHHEH

T These values are based on the assumption that
VrefB and VyeiT have been adjusted so that the
voltage at the transition from digital O to 1 (VzT)
is 4 000 V and the transition to full scale (VgT) is
4992V 1LSB = 16 mV

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

Supply voltage range, ANLG Ve .. oo oo e i i oo e P e UA ]¥
Supply voltage range, DGTL VCC . . .o oo oo e e -G e
Input voltage range at digital input, V| ... ... .. L -0.5Vto7V
Input voltage range at analog input, V| ............ ... ... ... . —0.5 V to ANLG Ve +0.5V 7
Analog reference voltage range, Vigf. - - v oo v v i i i i —-0.5V to ANLG Vg +0.5 V ;
Storage temperature range . . . .. .. ..t e e e -55°C to 150°C q_’
Operating free-air temperature range . . . . ... .ottt e e e 0°C to 70°C &
Lead temperature 1,6 mm {1/16 inch) from case for 10seconds . . . . ... ............... 260°C g
recommended operating conditions *6
MIN NOM MAX | UNIT =)
Supply voltage, ANLG V¢ 4.75 5 5.25 9 -8
Supply voltage, DGTL Ve 4.75 5 5.25 v E
High-level input voltage, Viy 2 \
Low-level input voitage, V|_ 0.8 \
Input voitage at analog input, Vy (see Note 1) 4 5 vV
Analog reference voltage {top side), Vg1 (see Note 1) 4 5 5.1 v
Analog reference voltage (bottom side), Vi gfB (see Note 1) 3 4 4.1 v
High-level output current, loH -400 u.Ai
Low-level output current, fgL 4 mA
Clock pulse duration, high-fevel or low-level, ty, 25 ns
Operating free-air temperature, Tp o 70 °C

NOTE 11 VietB < VI < ViefTs ViefT = VeetB = 1V = 0.1 V.
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EQUIVALENT OF EACH DIGITAL INPUT EQUIVALENT OF ANALOG OUTPUT
—_——— ANLG Vcc
80
AQUT
_——— GND
3 GND TS > —_———
v
-
8_ absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
g Supply voltage range, ANLG VCC. DGTLVCC -+« oo oo ~05Vto7V
~* Digital input voltage range, V| .. ... ... ... . -05Vto7V
o Analog reference voltage range, Vigf- .« .« ot et i i 3.8 Vto Ve +0.5V
3 Operating free-air temperature range . . . . . ... oottt 0°C to 70°C
< Storage temperature range . . . . . ..t e ~-55°C to 150°C
o Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. . .. ... ............... 260°C
v recommended operating conditions
MIN NOM MAX UNIT

Vee | Supply voitage 4.75 5 65.25 \'

Vief  Analog reference voltage (see Note 1) 3.8 4 4.2 v

VIH High-ievel input voltage 2 v

ViL Low-level input voltage 0.8 \

tw Pulse duration, CLK high or low 25 ns

tsy Setup time, data before CLK1 12.5 ns

th Hold time, data after CLK1 12.5 ns

Ccomp Phase compensation capacitance (see Note 2) 1 uF

Ta Operating free-air temperature [¢] 70 °C

NOTES: 1. Vief must be within 1.2 V of V¢e.
2. This capacitor should be connected between comp and GND.
'Ji
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TL5601
6-BIT DIGITAL-TO-ANALOG CONVERTER

schematics of equivalent input and output circuits
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TL5602
8-BIT DIGITAL-TO-ANALOG CONVERTER

schematics of equivalent input and output circuits

EQUIVALENT OF EACH DIGITAL INPUT

W

@l

GND

EQUIVALENT OF ANALCG OUTPUT

—_——— ANLG Vg
80 ©
AOUT
——— GND

o
-
8_ absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
g Supply voltage range, ANLG VCC, DGTLVCC -+ v v oo i e e e e e s ~05Vto7V
~* Digital input voltage range, V| ... ... . i e e ~-05Vto7V
e Analog reference voltage range, Vrgf. .. .7 oo v vt i i 3.8Vt Vce +0.5V
a Operating free-air temperature range . ... ................. B 0°C to 70°C
< Storage temperature range . . . ... ..o ~55°C to 150°C
o Lead temperature 1,6 mm (1/16 inch) from case for 10 SECONAS . .+ v . oot v oo vireee e 260°C
5 recommended operating conditions
MIN  NOM MAX | UNIT
Veg  Supply voltage 4.75 5 5,25 \
Viet  Analog reference voltage (see Note 1) 3.8 4 4.2 \
ViH High-level input voltage 2 \
ViL Low-level input voltege 0.8 \4
| tw Pulse duration, CLK high or low R ns
tsy Setup time, data before CLKT Tel ns
th Hold time, data after CLK?T 12.5 ns
Ccomp Phase compensation capacitance (see Note 2} 1 uF
Ta Operating free-air tempereture 0 70 °C
NOTES: 1. Vog ~ Vief = 1.2V
2. This capacitor should be connected between COMP and GND
TExas {?
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TLC543M, TLC5431, TLC544M, TLC544I
8-BIT ANALOG-TO-DIGITAL PERIPHERALS
WITH SERIAL CONTROL AND 5 INPUTS

D2799, SEPTEMBER 1986

® LinCMOS™ Technology D. J, OR N PACKAGE
{TOP VIEW)
® 8-Bit Resolution A/D Converter
ao[r Uha[Jv
® On-Chip 6-Channel Analog Multiplexer A1[]2 130] REDFP+
® Built-In Self-Test Mode az2[]s 12[Jebc
A3[]a 11[] ADDRESS IN
® Software-Controllable Sample-and-Hold As[s 101 /D CLDCK
® Total Unadjusted Error . . . £0.5 LSB Max REF - []s 9] DATA DUT
GND |]7 g{ |CS
® End-of-Conversion Output O H
® Conversion Time . .. 17 us Max
® Internal System Clock . . . 4 MHz Typ
® Low Power Consumption . .. 6 mW Typ
® Minimum Sample Rates:
TLC543 . . . 45,500 c/s
TLC544 . .. 40,000 c/s
description

w

The TLC543 and TLC544 are LInCMOS™ A/D peripherals built around an 8-bit switched-capacitor,
successive-approximation A/D converter. They are designed for serial interface to a microprocessor or
peripheral via a 3-state output with up to four control lines including 1/0 Clock, Chip Select (CS),
Address Input, and End-of-Conversion (EOC) output. A 4-MHz on-chip system clock and simultaneous
read/write operations permit high-speed data transfer and minimum sample rates of 45,500 cycles per
second for the TLC543 and 40,00D cycles per second for the TLC544. In addition to the high-speed
converter and versatile control logic, an on-chip 6-channel analog multiplexer can be used to sample any
one of five inputs or an internal “‘self-test”” voltage, and a sample-and-hold can operate automatically or
under processor control.

The converters incorporated in the TLC543 and TLC544 feature differential high-impedance reference inputs
that permit ratiometric conversion, scaling, and isolation of analog circuitry from logic and supply noise.

A totally switched-capacitor design allows low-error (+ 0.5 LSB) conversion in 17 microseconds maximum
for the TLC543 and the TLC544 over the full operating temperature range. The TLC543M and TLC544M
are characterized for operation over the full military temperature range of —~55°C to 125°C. The TLC543I
and TLC544| are characterized for operation from —4D°C to 85°C.

Product Previews

LinCMOS is a trademark of Texas Instruments Incorporated

PROOUCT PREVIEW documents contain information ;
gn plrnduntstin él:‘s formative mﬂ design Ehasehaf T M
evelopment. aracteristic data and other

specifications are design goals. Texas Instruments FXAS

reserves the right to chenge or discontinue these INS] RIIMENTS

products without notice.
POST OFFICE BOX 655012 » DALLAS, TEXAS 75266

Copyrnight © 1986, Texas Instruments Incorporated
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TLC1225A, TLGC12258
SELF-CALIBRATING 12-BIT-PLUS-SIGN UNIPOLAR OR BIPOLAR
ANALOG-TO-DIGITAL CONVERTERS

recommended operating conditions

MIN MAX UNIT
ANLG Ve + 45 6
Supply voltage ANLG Voo— -5.5 ANLG GND \%
DGTL Ve 45 [}
High-leve! input voltage, ViH, all digital inputs except CLK IN 2 v
(Voo = 4.75V105.25V)
Low-level input voltage, V|, all digital inputs except CLK IN 0.8 v
(Voo = 4.75V105.25V)
) Bipolar range ANLGVppo— — 0.05 ANLGV + 0.05
Analog input voltage, Vi+. Vi~ Unipolar range ANLG (?r\(l:D 005 ANLG vgg: 7o0s| ¥
Pin 7 (TIE HIGH) 2 v
Clock input frequency, fclock 0.3 26 MHz
Clock duty cycle 40% 60%
Pulse duration, CS and WR both low, ty, (CS-WR) 50 ns
Setup time before WRt or CS1, tgy 50 ns
Hold time after WRt or CSt, th 50 ns
TLC1225AM, TLC1225BM -55 125 N
Operating free-air temperature, T TCO1228A1, TLC122581 0 T C

electrical characteristics over recommended operating free-air temperature range,

ANLG Vce+ = DGTL Ve = Vref = 5V, ANLG Voo — = —5 V (for bipolar input range),
ANLG Ve — = ANLG GND (for unipolar input range) (unless otherwise noted) (see Note 2) n
PARAMETER TEST CONDITIONS MIN  MAX | UNIT ‘ d;,
Io=-1.8mA 2.4 'S
v, High-level output volt DGTL VGG = 475V v >
OH igh-level output voitage cC o Y >
VoL Low-level output voltage DGTLVoc =475V, Ig=8mA 0.4 \4 E
VT4 Clock positive-going threshold voltage 27 35 \ "
VT- Clock negative-going threshold voltage 1.4 241 A [&]
v N Vr_ ) =
Vhys - Clock input hysteresis T+ min = Vy. max 98 v =]
A | V14 max ~ Vy_min 2.1 o
Iref Input resistance, REF terminal 1 10 MQ nh_
IIH High-level nput current V=5V 1 A
L Low-ievel input current Vi=0 -1 A
High-impedance-state Vo=0 -3
loz — HA
output leakage current Vo=5V 3
Vo =0 -6
[ Qutput current mA
o P Vo =5V 8
DGTLicc Supply current from DGTL Vo folk = 2.6 MHz, CS high 3 mA
ANLG Icc+  Supply current from ANLG VgC 4 feik = 2.6 MHz, CS high 3 mA
ANLG oo Supply current from ANLG Voo - fclk = 26 MHz, CS high -3 mA
NOTE 2.  Bipolarinput range 1s defined as: V|4 = -5.05V105.05 V,V|_ = ~5.05V105.05V,and | V|4 - V|- | = § 05V The umpolar input
voltage range is defined as: V|, = ~0.05V1t05.05V, V| = -0.05 Vt0 5,05V, and | V|4 — V|_ | < 5.05 V.

Texas ¢ 3.47
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TLC5602
LinEPIC™ 8-BIT DIGITAL-TO-ANALOG CONVERTER

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature

{unless otherwise noted)

PARAMETER TEST CONDITIONS MIN Typt MAX UNIT
WH High-level input current Vpp = 5.25V,V| =27V 1 A
I Low-level input current Vpp = 526V, V; =04V -1 #A
Iref input reference current Viet = 4V 1 rA
Vgg  Full-scale analog output voltage VDD = 5 V. Vigf = 4V Vpp-15 Vpp Vpp+15 mV
Vzs Zero-scale analog output voltage 3.919 3.98 4 042 Y
o Output resistance Ta = 25°C 60 100 Q
Ci Input capacitance felock = 1 MHz, Tp = 26°C 15 pF
Ibb Supply current Vief = 4.05 V 16 25 mA

operating characteristics over recommended ranges of supply voltage and operating free-air temperature

PARAMETER TEST CONDITIONS MIN TYP? MAX UNIT
EL Linearity error, best-straight-line +0.2%
Ep rity error, differential +0.1%
Gitf ‘ential gain NTSC 40 IRE modulated ramp, : 2%
odiff . Differential phase felock = 14.3 MHz 2°
tpd Propagation delay, CLK to analog output CL = 10 pF 26 't [ . .
tg Settling time to within %LSB CL = 10 pF 30 | | ERRN
TAll typical values are at Vpp = 5 V and Ty = 25°C. i
g
PARAMETER MEASUREMENT INFORMATION Q;’
L
et —PE—P— 1, a
| —\
.
D7-D0 XSO% | % 50% o
=]
ﬂr——tw——)l‘—!w——ﬁ e
| | | o
CLK _—_M + 50% X 50% a
l WA AT
AOUT l 50%
+ |
g
et ]
‘pd“l‘—ﬂ
FIGURE 1. VOLTAGE WAVEFORMS
TEXAS ‘t‘i
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