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ANALOG | Wide Temperature Range
DEVICES 12-Bit IC D/A Converter

AD DAC85/AD DAC87
T-5[-09-/2

This specification covers the device requirements for a high performance 12-bit hybrid digital-to-analog
converter. (The monolithic version is detailed on page 619.)

1.1 Scope.

1.2 Part Number.

The complete part number per Table 1 of this specification is as follows:

Device Part Number

-1 AD DAC85SMILCBI-V/883B
-2 AD DACS5SMILCBI-1/883B
-3 AD DACS87CBI-V/883B

-4 AD DACS87CBI-1/883B

1.2.3 Case Outline.
See Appendix 1 of General Specification ADI-H-1000: package outline: DH-24A.

1.3 Absolute Maximum Ratings. (T, = +25°C unless otherwise noted)

Positive Supply Voltage Vg to Digital Return . . . . . . . . . . . . oo o h o e e e +18V
Negative Supply Voltage Vg to Digital Return . . . . . . . . . . .. . v 0o v v v v - 18V
Positive Supply Voltage Vpp to Digital Return . . . . . . ... ... ... ... .. e e e e s +7V
Digital Input Voltage to Digital Returnn . . . . . . . . v v v i i i et e e e e et e e e 0V to Vpp
Output Short Circuit Duration (to Ground Only) . . . . . . . . . o . o v v vt v v v 25ms
Junction Temperature . . . . . . v v o v i i e e e e e e e e e e e e e e s +175°C
Storage Temperature Range . . . . . . . . . . i i i i i e e e e s e e e —65°C to +150°C
Lead Temperature (Soldering 10sec) . . . . . . . . . .« o i v i v i i it i e et e e +300°C
1.5 Thermal Characteristics.

Thermal Resistance 0;c = 7°C/W

OJA = 37°C/W
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AD DACB5/AD DACST — SPECIFICATIONS T61-05-1
Design
Limit
+25°C Sub Sub Sub
(—55°Cto{ Group | Group | Group
Test Symbol | Device +125°C) | 1 2,3 4 Test Condition" 2 Units
Logic Levels
Digital Input High Viy -1,2,3,4 2.0 2.0 +Vmin
Digital Input Low Vi -1,2,3,4 0.8 0.8 + V max
Digital Input High Current | Ijy -1,2,3,4 1 1 Viu = 5.0V — A min
250 250 + pA max
Digital Input Low Current | Iy, -1,2,3,4 10 10 Vio =+ 0.8V — pAmin
100 100 + pA max
Gain Error® Ag -1,2 0.3 0.3 Input Bits = 0000 0000 0000 +9% FSR max
TolnputBits= 1111 1111 1111
-3.4 0.2 0.2 Unipolar VFSR = 10V
3 . .
Gain Error Drift TCAg -1,2 20 20 Input Bits = 0000 0000 0000 + ppm/°C max
Unipolar = 0to + 10V
-3,4 25 25 Unipolar = 0to + 10V
Unipolar Offset Vos -1,2 0.15 0.15 ) Input Bits = 1111 1111 1111 +% FSR max
-3,4 0.10 0.10 | UnipolarVess = 10V
Unipolar Offset Drift TCvos ~1,2,3,4 3 3 Input Bits = 1111 1111 1111 + ppm/°C max
Unipolar Vgsg = lOVi
Bipolar Offset Bror -1,2 0.15 0.15 7 InputBits = 1111 1111 1111 + % FSR max
-3,4 0.10 0.10 7 .
Bipolar Offset Drift TCBpog | —1,2,3,4 | 10 10 InputBits = 1111 1111 1111 | +ppm/Cmax
Unipolar Zero Error
Current Output Ios -2,4 3 3 Input Bits = 1111 1111 1111 LA max
Bipolar Zero Error ’
Current Output Igpze -2,4 3 3 Input Bits.= 0111 1111 1111 1A max
Bipolar Gain Error
Current Qutput IgpGE -2,4 0.96 0.96 Input Bits = 0000 0000 0000 — pA max
1.04 1.04 ) — uAmin
Bipolar Offset Error Igror -2,4 0.96 0.96 InputBits = 1111 1111 1111 +pA min
Current Qutput 1.04 1.04 +pAmax
Unipolar Gain Error loge -2,4 2.3995 2.3995 | InputBits = 0000 0000 0000 —pAmin
Current Qutput 1.5995 1.5995 — pA max
Bipolar Zero Error Bpz =1,2 0.15 0.15 _ Input Bits = 0111 1111 1111 +9% FSR max
-3,4 0.10 0.10 i
Compliance Voltage Cy -2,4 2.5 —V min
10 +V max
Differential Linearity Error Dig -1,2,3,4 1/2 12 (Abbreviate Codes Test) +L.SB max
Differential Linearity Error TCD; g -1,2 1.0 1.0 (Abbreviate Codes Test) + LSB max
Ta@ Toin 10 Tag -3,4 (Monotonic Over
Temperature Range)
Linearity Error LE -1,2,3,4 0.5 0.5 (Abbreviate Codes Test) + LSB max
Linearity Error
Ta@ Tinto Trnax TCLg -1,2,3,4 0.75 0.75 (Abbreviate Codes Test) +L.SB max
Positive Summation Error Epg -1,2,3,4 0.50 0.50 + L.SBmax
Negative Summation Ene -1,2,3,4 0.50 0.50 + LSB max
Positive Summation
Error Drift Eperc -1,2,3,4 0.75 0.75 + L.SB max
Negative Summation
Error Drift ENETC -1,2,3,4 0.75 0.75 +LSB max
Reference Output Error VREF ~1,3 126 126 Vgrer = 6.3V +mV max
Table 1. (Continued on next page)
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Design T-51-09-12
Limit
+25°C Sub Sub Sub
(~55°Cto | Group| Group | Group
Test Symbol | Device +125°C) |1 2,3 4 Test Condition''2 Units
Reference Output TCVrer | —1 (20) 20 + ppm/°C max
Temperature Coefficient -3 (10) 10
Settling Time tsi. -1,3 7 Settling Timeto 20.01% s max
FSR for FSR Change
(2kY)|500pF with 10k
Feedback Resistor)
tsL. -1,3 3 Small Signal Change js max
(1LSB) Settling within
. 1/2LSB
tsL -2,4 300 Settling Time to +0,01% nstyp
- of FSR for FSR Change
10to 1000} Load
tsL -2,4 1 For 1k(2 Load ustyp
+ 5V Supply Current Drain +1p ~-1,2,3,4 20 20 +mA max
+ 15V Supply Current Drain +Icc -1,2,3,4 20 20 + mA max
— 15V Supply Current Drain +1gg -1,2,3,4 35 35 - mA max
Power Supply Gain
Sensitivity A Gain PSRR -1,3 0.003 0.003 +5V, +15V, —15V; Supplies | *%/FS$/%Vg
+5% Variation
Power Supply Gain
Sensitivity A Gain TCPSRR | -1,3 (0.03) +5V, + 15V, ~15V; Supplies | *%/FS/%Vs
Trmin 10 Trax + 5% Variation
NOTES
"Ta = +25°Cand + Vg = + 15V unless otherwise specified.
Wgs = 15V, Vp = + 5V unless otherwise noted.
3Adjustable to zero.
Table 1.
3.2.1 Functional Block Diagram and Terminal Assignments.
° [ ] —‘9—
BIT 1 E E Vgr OUT BIT1]1 : = 24| Veer OUT
REF
BIT 2 E—] X coﬁ’%go!. -—E GAIN ADJUST BT 2 E—] 2.]_..- CONTROL -—El GAIN ADJUST
CIRCUIT CIRCUIT
BIT 3 E—ﬁ E+Vs BIT3{ 3 [ E-{-Vs
AT E_- ! I E common B e L% common
12.B1T il BITS E ' RLEASESTOF? b 20 | SCALING NETWORK
] X — DE
BITS E Rfsésgg: — — E SUMMING JUNCTION NEATRER .
BIT 6 E-—- NE#V‘\\IJ%RK —-'vw-E 20V RANGE BIT 6 E" CURRENT - E SCALING NETWORK
A - SWITCHES €
CURRENT A :
BIT 7 E— switches | | E 10V RANGE BIT 7 E- Mg E SCALING NETWORK
BIT 8 E—' 17 | BIPOLAR OFFSET
BIT 8 E~ @E BIPOLAR QFFSET E“E’::l
BIT 9 E—- 16| REF INPUT BIT 9 E—' 1__6.1' REF INPUT
BIT 10 E_ _[_‘D_E Vaur aiT 10 [10 16 ] tour
BIT 11 E———J = E -Vs BIT 11 E——l E -Ve
a2 [ 5] oy a1z 1z 1] +sv

Device -~ 1 0or 3

Voltage Model Functional Diagram
and Pin Configuration

Device -2 or 4

Current Model Functional Diagram

and Pin Configuration

REV. C
981




ANALOG DEVICES INC

AD DAC85/AD DAC87

3.2.4 Microcircuit Technology Group.

982
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This microcircuit is covered by technology group (I).

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).

T-51-09-12

Py Uy
BIT1 REFGIP E—‘
BIT2 GA. [23}
BIT3 +18v [22]- = +15V
BIT4 GND E—
BITS SUM, JCT. E—
BIT6 20V E
BIT7 1ov |18 l—
BITS B.P. E—
BIT9 REF [16}——
2%
BIT10 Vour E———"—‘W\'—_L
BIT 11 -1sv [1a}— = 15V HOOKUP TO
POWER SUPPLY
BIT12 +BV E = 115V
Output Digital Connect | Connect | Connect | Connect
Range InputCodes |Pinl5to | Pinl7to | Pin19to | Pinl6to
+ 10V COBorCTC |19 20 15 24
5V COBorCTC |18 20 N.C. 24
+2,5V COBorCTC |18 20 20 24
Oto +10V | CSB 18 21 N.C. 24
Oto +5V | CSB 18 21 20 24
Oto +10V | CCD 19 N.C 15 24

Table 2. Digital Input/Analog Output

REV. C



ANALOG DEVICES INC

33E D W 081LA00 0023859 4 EMANA

AD DAC85/AD DACS7

T-51-09-12
° GAINADJ Py GAINADJ
[—% T e BT ——A T o
REF 10MQ2 REF 1M & 10kQ
2 2= —1 23 2 ] = | conTROL 123 > 10
I: | - c&%ﬁ% 10002 E_J = | circuiT j I oomJ 100k
EH Bg . C By —I
L el Eaem T £8TS
L] 12817 - T0 u < 10kQ
o ol Tond T e 1] L Oy e 6
E-—- NETWORK ——wv-E E"" CURRENT _1_—9]
CUF?I;“EDNT +Vi SWITCHES Ski2 —o0 +V,
E" SWITCHES _l-_ﬁ_l s [7:'— My E . — s
: b — e
E"’ 6.3kQ .1__7] :-.l.: E 8.3kQ2 E =
>
CH il o I
e ) > EH e
L m! . ] | ' m! . ]
E'_J = Aal . o [i] ) 1 0-Vs
E = T B ] T
12 13 I 12 13 I
Device — 1or 3 Device — 2 or 4
External Adjustment and Voltage External Adjustment and Voltage
Supply Connection Diagram Supply Connection Diagram
Digital Input. - Analog Output
12 Bit Resolution Voltage* Current
MSB LSB Oto +10V +10V 0to —2mA +1mA
- 000000000000 +9.9976V +9.9951V —1.9995mA | ~0.9995mA
Bol11111111111 +5.0000V 00000V —1.0000mA | 0.0000mA
= 100000000000 +4.9976V —0.0049V 0.488mA +1.000mA
g i1i111111111 0.0000V —10.0000V | 0.0000mA 0.488pA
© i1LsB 2.44mV 4,88mV -0.9995mA | +0.0005mA
*To obtain values for other binary ranges 0 to + 5V range: divide O to + 10 values by 2;
+ 5V range: divide 10V range values by 2; + 2.5V range: divide + 10V range values by 4.
Table 3. Qutput Voltage Range Connections-Voltage
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