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 BiIMOS Construction

Guaranteed Monotonic over Temperature

3/4 LSB Linearity Guaranteed over Temperature
4 ps 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 vaiues. 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 II 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 1o
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 s 15 ppm/°C. With guaranteed
monotonicity over the full temperature range, the AD75004 is
well suited for wide temperature range performance.

ORDERING GUIDE
Model Temperature Range | Package Option*
AD75004KN 0°C 1o +70°C N-24A
AD75004KP 0°C to +70°C P-28A

*N = Plastic DIP; P = Plastic Leaded Chip Carrter. For outline information see
Package Information section

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at httpi//www.analog.com.
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AD75004—SPECIFICATIONS .- . <1201 s sts s s

Parameter Symbol Min Typ Max Units
DIGITAL INPUTS (DO D7, A0 A3 CS, WR)
Logic Levels (17T Compatible;
[nput Voltage, Logic 17 Vi 2.0 5.5 v
Input Voltage, Logic 07 Vi 0 0.8 Y
Input Current, Vi, = 5.5 V 1y, 10 TP
Input Current, Vi = 0.8V Iy 10 Y
Input Capucitance Cin 10 pF
ACCURACY
Resolution 12 Bits
Integral Lincarity Frror 10 +1/2 LSB
Integral Lincarity Error, Tygn 1o Tyax t1:2 13/4 LSB
Difterential Linearity Error +12 +3/4 LSB
Difterenuial Lincarity Error, Ty 1o Tyax Guaranteed Monotonic
Guain (Full-Scalke) Error! +2 +10 1.5B
Gain Brror Drift, Ty to Tagax 115 £30 { ppmiC
Bipolar Zero Error! +1 *2 | LSB
Bipolar Zero Error Drift, Ty to Taax! t3 7 | ppm™~C
CHANNEL-TO-CHANNEIL MISMATCH
Integral Lincarity Error 12 *1 1.SB
Guin Lirror! tl +4 1.SB
Bipolar Zero Error! 11 +2 1.SB
DYNAMIC PERFORMANCE
Scttling Time to 2001 o FSR
for I'SR Change, 2 k€2 || 500 pl7 Load 2 1 s
Slew Rate, 2 k(2 ] 500 pF Load L5 Vips
Digital Input Crosstalk ¢ Static)” 50 dB
ANALOG OUTPUTS
Full-Scale Range (1FSR) Vour t3 v
Qutput Current Loe 5 mA
Short Circuit Limit Current *40 mA
VOITAGE REFERENCE
Reference Output Voluage Vigror 4.97 5.00 5.03 Y
Temperature Coetficient 13 25 ppmi (
Reference Output Currents' 3.0 5.4 mA
Reference Input Voltage Virt i 415 5.0 5.3 V
Reference Input Current e 5.0V | PN 3.0 mA
POWER SUPPLY GAIN SENSITIVITY
AGAIN'AV iy Vi = +10.8 10 +13.2 V dc! t15 +2§
AGainAVe, Voo = 10810 13.2Vdd! +15 +25 ppm of FSR/™
POWER SUPPLY REQUIREMENTS
Voltage Range Vinn Vs +10.8 +12 +13.2 v
Supply Currents I Iss +25 +30 mA
TEMPERATURE RANGE
Specification T Taax 0 +70 C
Storage 65 +150 ¢
NOTES
Gam and lapolan ceen errors are measured usig internal voltuge reference and mcdude its vreors
Digral crosstabk s detined s the duamge moany voe votpues steady state vadue as aoresalt ot any other ourpat bemg desen from Vg e 1o Vi gy mtoa

2RO A pE Towd By means of varang the dital inpat code

“The mternal voluge reference somtended v drve on-ddup onlyg butfer it using it externaliv

PAL mamimom and nasumum speafivations are guaraneed. and speaticanons shown o boldface are tested onadl producuon umts at tinal edectnical test. Results from

those tostare nead tocaloslne nutgomng gquading Tevels

Speaticatens subyect techaned without notee

6-120 D/A CONVERTERS

REV. A



