ANALOG
DEVICES

Quad 12-Bit
D/A Converter

AD75004

FEATURES

4 Complete 12-Bit D/A Functions
Double-Buffered Latches

Simultaneous Update of All DACs Possible
+5 V Output Range

High Stability Bandgap Reference

Monolithic BiMOS Construction

Guaranteed Monotonic over Temperature

3/4 LSB Linearity Guaranteed over Temperature
4 s max Settling Time to 0.01%

Operates with =12 V Supplies

Low Power: 720 mW max Including Reference
TTL/5 V CMOS Compatible Logic Inputs

8-Bit Microprocessor Interface

24-Pin PDIP or 28-Lead PLCC Package

PRODUCT DESCRIPTION

The AD75004 contains four complete, voltage output, 12-bit
digital-to-analog converters, a high stability bandgap reference,
and double-buffered input latches on a single chip. The convert-
ers use 12 precision high speed bipolar current steering switches
and laser-trimmed thin-film resistor networks to provide fast
settling time and high accuracy.

Microprocessor compatibility is achieved by the on-chip
double-buffered latches. The design of the input latches allows
direct interface to 8-bit buses. The 12 bits of data from the first
rank of latches can then be transferred to the second rank,
avoiding generation of spurious analog output values. The latch
responds to strobe pulses as short as 50 ns, allowing use with
fast microprocessors.

The functional completeness and high performance of the
AD75004 results from a combination of advanced switch de-
sign, the BiMOS 11 fabrication process, and proven laser trim-
ming technology. BiMOS Il is an epitaxial BICMOS process
optimized for analog and converter functions. The AD75004 is
trimmed at the wafer level and is specified to £1/2 LSB maxi-
mum linearity error at 25°C and +3/4 LSB over the full operat-
ing temperature range. The on-chip output amplifiers provide
an output range of £5 V, with 1 LSB equal to 2.44 mV.
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The bandgap reference on the chip has low noise, long term
stability and temperature drift characteristics comparable to
discrete reference diodes. The absolute value of the reference is
laser trimmed to +5.00 V with 0.6% maximum error. Its tem-
perature coefficient is also laser trimmed.

Typical full-scale gain TC is 15 ppm/°C. With guaranteed
monotonicity over the full temperature range, the AD75004 is
well suited for wide temperature range performance.
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AD75004_SPECI F I CATI ONS (Ta = +25°C, £12.0 V power supplies unless otherwise noted)

Parameter Symbol Min Typ Max Units

DIGITAL INPUTS (D0-D7, A0-A3, CS, WR)
Logic Levels (TTL Compatible)

Input Voltage, Logic “1” ViH 2.0 5.5 \%
Input Voltage, Logic “0” Vi 0 0.8 \%
Input Current, V\y =55V Iy 10 A
Input Current, V,. = 0.8V I 10 A
Input Capacitance Cin 10 pF
ACCURACY
Resolution 12 Bits
Integral Linearity Error t1/4 +1/2 LSB
Integral Linearity Error, Tyn t0 Tmax +1/2 +3/4 LSB
Differential Linearity Error +1/2 +3/4 LSB
Differential Linearity Error, Tyyn t0 Tyax Guaranteed Monotonic
Gain (Full-Scale) Error? £2 +10 LSB
Gain Error Drift, Tyyn t0 Tyax® +15 +30 ppm/°C
Bipolar Zero Errort *1 +2 LSB
Bipolar Zero Error Drift, Ty t0 Tyax® +3 +7 ppm/°C
CHANNEL-TO-CHANNEL MISMATCH
Integral Linearity Error +1/2 *1 LSB
Gain Error? *1 +4 LSB
Bipolar Zero Errort *1 +2 LSB

DYNAMIC PERFORMANCE
Settling Time to £0.01% of FSR

for FSR Change, 2 kQ || 500 pF Load 2 4 s

Slew Rate, 2 kQ || 500 pF Load 5 V/ps

Digital Input Crosstalk (Static)? -50 dB
ANALOG OUTPUTS

Full-Scale Range (FSR) Vour 15 \%

Output Current louT +5 mA

Short Circuit Limit Current +40 mA
VOLTAGE REFERENCE

Reference Output Voltage VREFOUT 4.97 5.00 5.03 V

Temperature Coefficient +15 +25 ppm/°C

Reference Output Currents® 3.0 5.0 mA

Reference Input Voltage VREEIN 45 5.0 5.5 \Y

Reference Input Current @ 5.0 V lrerIN 3.0 mA
POWER SUPPLY GAIN SENSITIVITY

AGain/AVpp, Vpp = +10.8 to +13.2 V dc! +15 +25 ppm of FSR/%

AGain/AVss, Vss = -10.8 to -13.2 V dc? +15 +25 ppm of FSR/%
POWER SUPPLY REQUIREMENTS

Voltage Range Vop, Vss +10.8 +12 +13.2 V

Supply Currents Iop, lss +25 +30 mA
TEMPERATURE RANGE

Specification Twviny Tmax 0 +70 °C

Storage -65 +150 °C
NOTES

1Gain and bipolar zero errors are measured using internal voltage reference and include its errors.

2Digital crosstalk is defined as the change in any one output’s steady state value as a result of any other output being driven from Vourmin t0 VouTmax into a
2 kQ || 500 pF load by means of varying the digital input code.

3The internal voltage reference is intended to drive on-chip only; buffer it if using it externally.

4All minimum and maximum specifications are guaranteed, and specifications shown in boldface are tested on all production units at final electrical test. Results from
those tests are used to calculate outgoing quality levels.

Specifications subject to change without notice.
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AD75004

TIMING CHARACTERISTICS?

(Ty = +25°C, £12.0 V power supplies unless otherwise noted) TRUTH TABLE

Parameter Symbol | Min | Units Control and Address Lines
) CS WR A3 A2 Al A0 | Operation
Address Setup Time ty 30 ns
Address Hold Time to 10 ns 1 X X X X X No operation
Data Setup Time ts 10 ns X 1 X X X X No operation
Data Hold Time ty 45 ns 0 0 0 O Al* AO0* | 8 LSBs - one input latch
Chip Select to Write Setup Time | ts 0 ns 0 0 0 1 Al* AO0* | 4 MSBs - one input latch
Write to Chip Select Hold Time | tg 0 ns 0 0 1 0 Al1* AO0* | Update one DAC latch
Write Pulse Width ty 50 ns 0 0 1 1 X X Update all 4 DAC latches
NOTES NOTE
1Timing measurement reference level is 1.5 V. *The Al and AO inputs specify the relevant channel.
Specifications subject to change without notice Al A0 Channel
ADDRESS INPUTS
wony  _[[I]R ML o 0 0
l— 1, —] -t | 0 1 1
Moo - _LLTTTTTITTX NI R
CHIP SELECT s T
s)
WRITE — 115 ~ il
(WR) \ Ny
ABSOLUTE MAXIMUM RATINGS*
(Ta = +25°C unless otherwise noted)
Min Max Units | Conditions
Vpp to DGND -0.3 +18
Vss to DGND -18 +0.3 Y
Vpp t0 Vss -0.3 +26.4 \%
Vrerin 10 AGND -0.3 Vbp \Y,
Digital Inputs to DGND -0.3 Vbob \Y
AGND to DGND -0.3 +0.3 \Y,
Short to AGND on Analog Outputs Indefinite | sec
Power Dissipation 1.0 w Ta<75°C
Specification Temperature Range 0 +70 °C
Storage Temperature -65 +150 °C
Lead Temperature +300 °C Soldering, 10 seconds

*Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress
ratings only and functional operation of the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect
device reliability.

CAUTION

ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readily

accumulate on the human body and test equipment and can discharge without detection. WARNING! @
Although the AD75004 features proprietary ESD protection circuitry, permanent damage may gﬁ“

occur on devices subjected to high energy electrostatic discharges. Therefore, proper ESD

ESD SENSITIVE DEVICE

precautions are recommended to avoid performance degradation or loss of functionality.

ORDERING GUIDE

Model Temperature Range Package Option*
AD75004KN 0°C to +70°C N-24A
AD75004KP 0°C to +70°C P-28A

*N = Plastic DIP; P = Plastic Leaded Chip Carrier.

REV. A -3-



AD 75004

PIN DESCRIPTIONS

PIN CONFIGURATIONS

Plastic 24-Pin Plastic DIP
PLCC | DIP U
Pin Pin Name Description o7[1]e 24]Vp
1 1 D7 Data Input Bit 7 s [2] 23] vours
2 2 D6 Data Input Bit 6 053] 22| Vourz
3 3 D5 Data Input Bit 5
5 4 D4 Data Input Bit 4 o+ [4] = Voun
6 5 D3 Data Input Bit 3 or 11 (MSB) b3 [ | 20] vouro
7 6 D2 Data Input Bit 2 or 10 02 [ 6 | AD75004KN [19]Veery
9 7 D1 Data Input Bit 1 or 9 DlE TOP VIEW =1y
10 8 DO Data Input Bit 0 (LSB) or 8 (Notto Scale) REFOUT
11 9 CS Chip Select Input; Active Low Do E 17| Vss
13 10 WR Write Input; Active Low Cs E 16| AGND
14 11 A3 Address Input Bit 3 (MSB) —
15 12 A2 Address Input Bit 2 WR |19 15| DGND
16 13 Al Address Input Bit 1 A3 |11 14| A0
17 14 A0 Address Input Bit 0 (LSB) o 311
18 15 DGND Digital Ground
19 16 AGND Analog Ground
20 17 Vss -12 V Power Supply 28-Pin PLCC
21 18 Vrerout | +5 V Reference Output
22 19 VREFIN Reference Input o o o .~ 8 % %
23 20 VouTo Analog Output 0 Z 0 0 o >> >
24 21 VouT1 Analog Output 1 [« =12 12 (28] [7][26 N
26 22 VouT? Analog Output 2 Ld
27 23 VouTs Analog Output 3 pa [5] 25| NC
28 24 Vbb +12 V Power Supply s ls ]y
4 - NC No Internal Connection oum
8 - NC No Internal Connection o2 [] AD75004KP 21 Vouro
12 - NC No Internal Connection ne [s] TOP VIEW 22] Vigrn
25 - NC No Internal Connection p1 [o] (Not to Scale) 2] Verrour
Do E E VSS
BINARY CODE TABLE S m =1 AcrD
Twos Complement Analog Output N /
Value in DAC Latch Voltage | o aa oo [fuo [l [Lse ]
218 2 2 2 2 2
MSB LSB NC = NO CONNECT 8
0111 1111 1111 (2047/2048) * VreriN
0000 0000 0001 (1/2048) * Vregin
0000 0000 0000 ov
1111 1111 1111 - (1/2048) * Vrerin
1000 0000 0000 -VRERIN
OUTLINE DIMENSIONS
Dimensions shown in inches and (mm).
Plastic DIP (N-24A) PLCC (P-28A)
< 1.290 (32.77) | 0.180 (4.57)
A& A A A %\15/:9 (23'2.1-\) 8 A A A 0.048 (1.21) 0.165 (4.19)
24 13 _f 0.042 (1.07) 0.056 (1-42)_. 0.025 (0.63)
055(18.97) 0.048 (1421)L‘|_|.E.ELELELELELI(:)ID_42 aon 0015039
0.53 (13.47) 0012 (1‘07)_“: / 2 0 26 —T'
PIN 1 25[ §0.021 (0.53)
;lkv S —— 1; . E IDENTIFIER gi oo %0013 (0.33)0430 1052)
00005 sos(1509) S H  enoowy P @20 039 (9.90)
= L=
(5.08) [HENS 1901
MAX === AU ?3135;8 0.020 El OooOoOoO E > 0.040 (1.01)
T e e -.I L_ MIN 0.456 (11.58) _.I 0.025 (0.64)

0.175 (4.45) 0.02(0.508) 0.100 0.065 (1.66) " geATING

0.012 (0.305)

0.12(3.05)  0.015 (0.381) (é-gé) 0.45(1.15) PLANE

0.008 (0.203)

|
(0.5?2)/ th

0,450 (11.43)°°
0.495 (12.57) 0.110 (2.79)
sQ 0.085 (2.16)

0.485 (12.32)
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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