ANALOG CM0S
DEVICES Serial Input 12-Bit DAC

AD7543

1.1 Scope.

This specification covers the detail requirements for a monolithic CMOS 12-bit multiplying digital-to-analog
converter designed for serial interface applications.

1.2 Part Number.
The complete part number per Table 1 of this specification is as follows:

Device Part Number®

-1 AD7543S(X)/883B
-2 AD7543T(X)/883B
-3 AD7543GT(X)/883B
NOTE

!See paragraph 1.2.3 for package identifier.

1.2.3 Case Outline.
See Appendix 1 of General Specification ADI-M-1000: package outline:

X) Package Description

Q Q-16 16-Pin Cerdip
E E-20A 20-Contact LCC

1.3 Absolute Maximum Ratings. (T, = 25°C unless otherwise noted. Pin numbers refer to DIP package.)

DIGITAL-TO-ANALOG CONVERTERS H

Vopto AGND . . . .. . e e e e e e e e oV, +7V
Vobto DGND . . . . e e e e e e e e oV, +7V
AGND to DGND . . . . . . e e e e s e e e e e e e e e e Vob
DGND to AGND . . . . . . . e e e e e e e e e e e Vop
Digital Input Voltage to DGND (Pins 4-11,13) . . . ... .. .. .. ... ...... -0.3V, +15V
Ve Vemz 10 AGND . . L . L e e e e e e e e e —-0.3V, +15V
VRer t0 AGND . . . . . e e e e e e e e e +25V
Vees 0 AGND . . . . L e e e e e e e *25V
Power Dissipation

Up1to +75%C . . o i e e e e e e e e e e e e e e e e e e e e e e e 450mW

Derates above +75°C . . . . . . . . L. e e e e e e e e e e e e e 6mW/°C
Operating TemperatureRange . . . . . . ... ... ... ... .......... ~55°C to +125°C
Storage Temperature Range . . . . . . . . . . . . .. i i i i it . —65°C to +150°C
Lead Temperature (Soldering 10sec) . . . . . . . . v . i v i i i i it et e e e e +300°C

1.5 Thermal Characteristics.

Thermal Resistance 8;c = 35°C/W for Q-16 and E-20A
654 = 120°C/W for Q-16 and E-20A
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AD7543 — SPECIFICATIONS

Table 1.
Design Sub Sub Sub
. Limit Group | Group| Group
Test Symbol | Device | Taias Taas| 1 2,3 4 Test Condition" Units
Resolution RES -1,2,3]|12 | Bits
Relative Accuracy RA -1 1 1 1 + LSB max
] -2,3 |2 1 12 12
Differential Nonlinearity DNL -1 2 2 2 Monotonicto 11 Bit + LSB max
£rom T min 10 T pax
-2,3 1 2 1 1 Monotonic to 12 Bit
from Tpin 10 T e
Gain Error? AE -1,2 |145 12.3 14.5 + LSBmax
-3 2 12.3 2 1
Gain Tempco TCae | -1,2,3|5 i + ppm/°C max
Supply Rejection (AGain/AVpp) PSRR | —1,2,3 1 0.01 0.005 | 0.01 AVpp= *5% + % per % max
Output Leakage Current
IouT1(Pin4) loun -1,2,3| 200 =10 200 DAC Registers Loads with Al1 0’s +nA max
IouT2(Pin$) Tour: -1,2,3] 200 + 10 200 DAC Register Loads with All 1’s
Output Current Settling Time 51 -1,2,3|2 To = [/2LSB Royr 1 = 10012, s max
Couri = 13pF DAC. Output Meas-
ured from Falling Edge of LD1
and LD2.
Feedthrough Error® FTE -1,2,3 |25 Vgrer = 10V, 10kHz Sinewave mV p-p max
Reference Input Resistance (Pin 15) Rin -1,2,3 {8 8 8 k) min
25 25 25 k{1 max
Digital Input High Voltage Vin -1,2,3]3.0 3.0 3.0 V min
Digital Input Low Voltage Vi -1,2,3]0.8 0.8 0.8 V max
Digital Input Leakage Current Iin -1,2,311 1 1 Vin=0VorVpp + wA max
Digital Input Capacitance Cin -1,2,3|8 . pF max
Qurtput Capacitance
Coun(Pinl) Courn | -1,2,3] 260 Digital Inputs = V3. DAC Register pF max
Loaded with 1111 1111 1111
Cour2(Pin2) Courz | - 1,2,3|75 Digital Inputs = V. DACRegister pF max
Loaded with 1111 1111 1111
Cout1(Pinl) Cour | -1,2,3175 Digital Inputs = Vy; . DAC Register pF max
Loaded with 0000 0000 0000
Cou2(Pin2) Coutz | - 1,2,3] 260 Digital Inputs = Vy; . DAC Register pF max
Loaded with 0000 0000 0000
Serial Input to Strobe tpsi -1,2,3]100 STBI1 Used as a Strobe ns min
Setup Time* s | -1,2,3]0 STBA Used asa Strobe
ps3 -1,2,3|0 STB3 Used asa Strobe
Ups2 -1,2,3}140 STB2 Used as a Strobe
Serial Input to Strobe tpH1 -1,2,3170 STBI1 Used asa Strobe ns min
Hold Time* tore | ~1,2,3 ] 250 STB4 Usedasa Strobe
tbH3 -1,2,3 | 250 STB3 Used as a Strobe
o2 -1,2,3}200 STB2 Used as a Strobe
tsr1 -1,2,3{ 160 SR1 Data Pulse Width*
tsTBS -1,2,3{160 STBI Pulse Width*
tsTB4 -1,2,3 230 STB4 Pulse Width*
tsTB3 -1,2,3] 230 STB3 Pulse Width*
tsTB2 -1,2,3118 STB2 Pulse Width*
wois -1,2,3 | 300 Min Time Between Strobing LSB into
tp2 Register A and Loading Register B*
tASB -1,2,3| 8 Min Time Between Strobing LSB into
Register A and Loading Register B*
teLr -1,2,3] 400 CLK Pulse Width*

NOTES .

Wpp = +5V; Vour: = Vourz =0V, Vaer = + 10V unless otherwise stated. .
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AD7543

3.2.1 Functional Block Diagram and Terminal Assignments.

DIP (Q) Package
—

ouT1[T] o [76] Ree

out2[2] AD7543 [15] Veer

AD7543 (i9) Rrs aano [3] (Voo seale) 24 Voo

, st81 [4] B

ouT1 i

VREF Qs}——-— 12:8IT D/A CONVERTER w1 (5] 12 | DGND
(2) out2 ne [ 11] sTB4

(} (3) achD sa1 [7] 10] 5TB3

st82 (2] 9] 5z

DAC REGISTER B

| LoaD
{} LCC (E)Package
REGISTER A ~ -

12-81T SHIFT REGISTER OFEl e e v

3 2 B &

C 0O 2 x >

Vi
(14) voo 3 2 1 20 19

(12) banD

AGND 4 LJ 18 Vpo

STB1 5 17 CLR
NC 6 ‘r‘g:ﬁ?w 16 NC
1 7 (Not to Scale) 15 DGND
NC 8 14 STB4

% 10 11 12 13
E N N (=
BEZIRE

«» »

3.2.4 Microcircuit Technology Group.
This microcircuit is covered by technology group (80).

4.2.1 Life Test/Burn-In Circuit.
Steady state life test is per_MIL-STD-883 Method 1005. Burn-in is per MIL-STD-883 Method 1015

test condition (B).
PR
0—E 16
{7 15 L o +0v
GNDO—— 4 sv
__E AD7543 E._‘ 1/4W 5%
2
—
1/4W 5% ¢ 5 12
DATA :—[: —
G oe
A0 og!
ONE PER
BOARD
NOTE
PIN 12 (DGND) MUST BE TIED TO GND.
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AD7543
fr—tsR1 —r|

I |
S, & I G D 5D ¢
tps1, tps2, tnuc.L'—_d'—tom, tDH2, tDH4
STROBE INPUT | [i | [z T l 55 I |11 l I
(STB1, STB2, STB4) | "HTM | l

(NOTE) T tstez |

tsT84
LOADING REGISTER A——I

£é
—_— B

LD1AND LD2 / I
LOADING REGISTER B

WITH CONTENTS OF REGISTER A

NOTE:

STROBE WAVEFORM IS INVERTED IF
STB3 IS USED TO STROBE SERIAL DATA
BITS INTO REGISTER A.

Figure 1. Timing Diagram

Table 2. Truth Table

AD7543 Logic Inputs
Register A Control Inputs Register B Control Inputs AD7543 Operation Notes
STB4__STB3 STB2 STB1| CLR __LD2__ LDI1
0 1 0 ry X X X Data Appearing At SRI Strobed Into Register A 2,3
0 1 'y 0 X X X Data Appearing At SRI Strobed Into Register A 2,3
[ « 0 [ X X X Data Appearing At SRI Strobed Into Register A 2,3
& 1 [ [ X X X Data Appearing At SRI Strobed Into Register A 2,3
1 X X X
X 0o X X . .
No Operation (Register A) 3
X X 1 X
X X X 1
[} X X Clear Register B To Code 0000 0000 0000 (Asynchronous Operation) | 1,3
1 1 X .
No Operation (Register B) 3
1 X 1
1 o o Load Register B With The Contents Of Register A 3
NOTES:

1. CLR =0 Asynchronously resets Register B to 0000 0000 0000, but has no effect on Register A.
2. Serial data is loaded into Register A MSB first, on edges shown_& is positive edge Uis negative edge.
3. 0=Logic LOW, 1= Logic HIGH, X = Don’t Care.
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