ANALOG
DEVICES

IC 12-Bit
D/A Converters

AD562/AD563*

FEATURES

True 12-Bit Accuracy

Guarsntesd Monotonicity Over Full Temperature Range
Hermetic 24-Pin DIP

TTLADTL and CMOS Compatibility

Positive True Logic

MIL-8TD-883-Compliant Versions Available

A unigue cnmbmam
bahty SiCr thin film resistor pmccs \

on all versions md mmmmmcny is guarmtced over theT
Operating LeMmperature range.

The ADS62 and ADS63 are recommended for high accuracy
12-bix D/A converter applicatons where true 12-bit perform-
ance is required, but low cost and small size are considera:
tions. Both devices are also ideal for use in constructing A/D
conversion systems and as building blocks for higher resolu-
tion D/A systems. ] :md K versions are specified for opera-
tion over the 0 to +70°C temperature range, the S and T for
upemtwn over the extended temperature range, ~$5°C

to +125°C.

PRODUCT HIGHLIGHTS

1. The AD562 multiplies in two quadrants when z varying
reference voltage is applied. When multiplication is not
required, the ADS63 is recommended with its internal
low drift voltage reference.

2. True 12-bit resolution i achieved with guaranieed mono-
ronicity over the full operating temperanire range. Vole-
age outpurs are easily implemented by using an extermal
operational amplifier and the AD562/ADS63s internally
provided feedback resistors,

3, The devices incorporate a newly developed and fully dif-
ferential, non-saturating precision current switching cell
*Covered by Patent Mos. 3,961,326 4,141.,004; 1,747,088; WE 28,833,

3,803,5%0; 4,020,486; the ADS63 is also covered by 4,213,806;
4,136,349,
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structure which provides increased immund
voltage variation and also reduces nonlinearities dutrs
thermal transients as the verious bits are switched; nearly

all critical components operate at constant power dissipation,

« The thin film resistor network contains gain, range, and

bipolar offset resistors so that various output violtage
ranges can be programmed by c¢hanging counections to
the device terminal leads, Thin filny resistors are faser
trimmed while the device is powered to accurately cali-
brate all scale fuctors. The scale factors are dependent
upon the tracking coefficient (< £2ppm/°C) of these re-
sistors, rather than upon their absolute temperarure
coefficients;

- TTLor CMOS inputs can be accommodared for supply

voltages from +5V to +15V,

. Pasitive true logic eliminares the need for additional in-

VETrLer companants.

7. The ADS62 and ADS63 are avdilablé in versions compliant

with MIL-STD-883. Refer to the Analog Devices Military
Products Datibook or current /BBIB data sheet for detailed
specifications.
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ABEBZ/ADSE3 — SPEC!F‘CATIBNS {I, = +25°C, otherwise specified.)

DIF FEREMTIAL MOMLINEARITY

ADSGIKDIBIN ADFE6ZAL/BIN ADIGISIVRIN
MODEL ADSGIEDHCD AFSOIAD/BCD ADSGISIVECD
DATA INPUTS (positive Troe, Binary
{BODY ad Offser Binary {BCD))
THL, Vg = #5Y, Fin 2
Dpen Ciyeust
Bir CIN Logie <17 * 2,00 ¥ *
Bir OFF Lagic "0 +8, BV max * *
CMOS, 475 V. 158,
Fin 2 Tied wo Pine 1
Bir ON Logie 1" 0% Ve min * *
Bit OFF Logic "0 3BV max * *
Logie Qurrept {Each Bigh
Bit ON Logic ©17 + 2004 typ;, +1000A max - *
Bir OFF Logic 0" =504 typ, - 10UKA max * ®
OUTPLT
Current
Unipolar ~1.6mA min, ~2.0mA typ, ~2.4mA max ’
Bipolar #0,8mA min, 1.0mA vp, 21.2mA max *
Reesiy s {Exclusive of
pan Resdwqrsd 5. 3%8Y win, 6.6kI yp, 7.9k max * "
Ui o ONIE Bis fEE) 0.01% of 7.5, tip, 0.05% of F.5, max * .
Cafacitance 3ol wyp b *
Cfmplisnee Vipleage [~ PV 1o 410V oyp * *
RASOHUTION u
inw 1 s * *
: ~ <ol () —~ :
ACCURNMCY (fos? Belafive U
to Full Heale)
Binary 142\ 5B \nax ¥ L1/ALSE max
BCD 1,268 - /\ +1/10LSB max
\

+1/2L50aax A

\_/ /"]

SETTLING TiME TO 1/2L8R
Al Birs DN OFF  ar OFF 4o-ON

\—/
1.5us myp

/
/L

POWER REQUIREMENTS
V&:(y #3475 1o +15.8Y de
Vﬁﬁ oL 5V dies £ 5%,

P5mA typ 18mA max
20mA typ, 25mA miax

—J

POWER SUPPLY GAIN SENSITIVITY

Vi @ 45V de 2ppm of F.8/% miax ¢
Vg @+15V de 2ppm of F.8./M% max "
Vg @ =15V do bppm of F.5./% max *
TEMPERATURE RANGE
Opevating 0 1o +70°C typ ~25°C 10 +85°C “55°C o +125°C
Sterage ~65°C to +150°C typ - .
TEMPERATURE COEFFICIENT
Unipolas Zeeo 2ppm of F.S/°C max - .
Bipolar Zern Appm of F.5/°C max ¥ *
Gain Sppor of F.57°C max . .
Differential Nondincarity 2ppmoof F.8.°C - Tpprs of F5.0°0
MOMOTOMICITY Guaranterd Over Full Operaung . hd
Fermperature Range
EXTERNAL Alx) USTMENTS
Gain Ervor with Ficed 504 Resistor  20.2% of F.S. wp ¥ *
Bipolar Zero Ervor with Fixed
506T Resistor T0.1% of FS typ * *
Gatn Adiasmient Range E0.25% of F.5 wyp * -
Binary Bipolar Zero Adjustments
Hange 20.25% of F.S. 1yp * *
BCD Bipolar Offscr Adjesument
Range 017% of FS, wp ’ *
PROCEAMMATLE OUTFU
RANGES O to +3V tvp ® *
~15V o +25V tp * ®
OV o +30V typ * *
=5V o #3V wp * *
-V 1o + 10V wp M *
REFEWERCETRPOY

Inpuy impedance

FORY typ

&

* Bpevifivations sene as ADSSIKD, " Speciflications tame ds ADSSIKD, ***Specifications samie as ADSEIJD. ! Dévice calibrared with internal reference.
Spiecilicud et o change wi notice.
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AD562/AD563

ADS6IJ0BIN ADSBIKD/BIN ADSEIZD/BIN ADS6ITD/BIN
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T5mA typ, 20mA max bt

" L3 -

dppm of F.8./% typ, 10ppm of P.&/% max  *** e v

3ppm of F.8/% ryp, 1W0ppm of F.8./% max %% aan yee

Tappm of F 8% eyp, 28ppm of F.57/% max *%* see s

* * ~55°C to +125°C ~$5°C 1o +125°C
" Ld L] L4

With lnternal Reference

ippm of F.5.°C typ, Zppm of ¥.5.°0 max  *== At s

10ppm of F.&°C max e e vue

SOppm of FAL man

20ppm of F.5.7°C max

30ppm of F.8./°C max
-

10ppm of F.8./°C max
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AD362/AD363

THE ADS62/AD563 OFFERS TRUE 12-BIT RESOLUTION
OVER FULL TEMPERATURE RANGE

Accuracy: Analog Devices defines acedracy as the maximum
deviation of the scrual DAC ourput from the ideal analog
output {2 straight line drawn from 00 F.8. — 1LEB) for
any bit combination. The AD563, for t:xamp}e is Jaser
wimmed to %LSB (0.006% of F.8.) maximum error at +25°C
for K, 5 and T versions . . . %“LSB for the | version.

Monotewsicity: A DAC is said to be monotonic if the outpur
either incresses or remains constant for increasing digital in-
puts such that the output will always be a single-valued func-
tion of the input. All versions of the ADS62/ADS563 are
minotomic over their full operating temperature range.

Differental Nonlinearity: Monotonic behavior requires &sat
the differemial nonlinearity error bc < 1L5B bm‘h at 25 C

perature coefficient of 1ppm/°C could, under worst cad
ditions for a temperarure change of +25°C to +125°C, add
0:01% (100°C x Tppmi/°Cy of error. The resulting error could
then be as much as 0.006% + 0.01% = 0.016% of F.S. {1LSB
represents 0.024% of F.S.). All versions of the ADIS63 are
100% tested 1o be monotonic over the full operating rem-
perature range.

e

UNIPOLAR DACs

STEP1... OUTPFUT RANGE

Dreterming the oulput range required. For 10V F.8., von-
nect the external operational amplifier output to Pin 10 and
leave Pin 11 unconnected. For 45V F.5., connect the exter-
nal op amp output to Pin 10 and short Pin 11 10 Pin 9

STEP ... ZERO ADJUST

Turn all bits OFF and adjust R untl op amp output 50
volts.

STEP 1. .. GAIN ADJUST

Turn all birs ON for binary DACs {hits 1,4, 5.8, 9and 12
ON for BCD DAC's). Adjust Ry until op amp output is:

BINARY BCD
49988V for +5V Range 49950 for +5V Range
9.9976 for +10V. Range FH900 for « 10V Range

BIPOLAR DACs
Figure 1his a typical connection scheme for the ADS63
used in bipolar operation,

STEP L... QUTPUT RANGE

Determune the output range required. For £10V F .5, con-
nect'the external op amp output to Pin 11 and leave Pin 10 un-
ted. For 45V F.8., connecr the external op amp our-
Pin 10 and leave Pin 11 unconnected. For 22.8Y IS,

DACS). Adjust Ry untit op amp output is O volri

REV. A



AD562/AD563

ORDERING GUIDE
TEMP. ACCURACY CAINT.C. PACKAGE
MODEL’ INPUT CODE RANGE @ +25°C (of F.8./°C) | OPTION®
ADS62ZKD/BIN Binary 01w +70°C +1/21L58 max Sppm max D-24A
ADS62KD/BCD Binary Coded Decimal | 010 +70°C 11/21L5B max | Sppm max D-24A
ADSGZAD/BIN Binary “25°C 10 +85°C +1/2LS5Brmmax Sppm max D-24A
ADSSZAD/BCD Binary Coded Decimal | =25"Cro +85°C *1/2L8B max | Sppm max D-24A
ADSSISD/BIN Binary -55°C 10 +125°C | *1/44L5B max Sppm max D-24a
ADS62ISIVBCD Binary Coded Decimal -55°Cto +125°C | *1/10LSB max Sppm max D244
ADS63]D/BIN Binary 010+70°C +1/2LSB max | SOppm max | D-24A
ADS563}D/BCD Binary Coded Decimal | 0to +70°C $1/2LSB max | SOppmraax | D-24A
AD3SSIKD/BIN Binary 0to +70°C *1/4L5B max | 20ppm max | D-24A
ADSGIKD/BCD Binary Coded Decimal Ot +70°C +1/4L58 max 20ppm max D-24A
ADSGISD/BIN Binary <55°C 1o +125°C | *1/4LSB max 30ppm max D244
Binary Coded Decimal ~55°Cto +125°C | #1/4LSH max 30ppm max D-24aA
Binary -55"C o #125°C | *1/4LSE max 10ppm max D-24A
~Binary Coded Decimal ~55°C ro +125°C ] $1/4L5B max 10ppm max 13-24A
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