ANALOG Monolithic
DEVICES 12-Bit Quad DAC

AD664

1.1 Scope.

This specification covers the detail requirement for a 12-bit multiplying, quad, voltage output, digital-to-
analog converter with readback and selectable modes.

1.2 Part Number.

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

Device Part Number!

-1 AD664SD-UNI/883B
-2 AD664SD-BIP/883B
-3 AD664TD-UNI/883B
—4 AD664TD-BIP/883B
-5 AD664TE/883B

-6 AD664T]/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:
Type Package Description

D D-28 28-Pin Ceramic DIP

E E-44A 44-Pin LCC

J J-44 44-Pin JLCC

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

Vit to DGND ..o 0w +7V
Vecto DGND .o Ow +18V
VEg 0 DGND . L. e -18Viwo 0V
SOIAEIIME .« o o v v v e e et e e it +300°C, 10 sec
Power DISSIPAtiON . . . . vttt e 1000 mW
AGND to DGND . ..ottt e e -1Vt +1V
Reference Input .. ... ... .. ... ittt Vrer=10 V and Vggp=(Vcc—2 V, Vgg+2 V)
[ T R Ot +36V
Digital INDULS . . o ottt —0.3Vto+7V
Analog Qutputs . ... ... Indefinite Shorts to Ve, Vir, Vgg and GND

1.5 Thermal Characteristics.
Thermal Resistance 8;c = 25°C/W for D-28

6;a = 60°C/W for D-28
05c = 42°C/W for E-44A
054 = 125°C/W for E-44A
0;c = 3.6°C/W for J-44
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AD664 — SPECIFICATIONS

Table 1.
Design Sub Sub Sub
Limit Group | Group | Group
Test Symbol | Device @ +25°C 1 2,3 4 Test Condition’ Units
Resolution RES -1,2,3,4,5,6(12 12 12 Bits
Relative Accuracy RA ~-1,2 3/4 3/4 1 +LSB max
-3,4 12 3/4 1 172
~5,6 1/2 12 3/4
Differential Nonlinearity | DNL -1,2 3/4 3/4 1 Maijor Carry Errors *LSB max
-3,4 1/2 3/4 1 1/2
-5,6 1/2 1/2 1
Gain Error Ag -1,2 7 7 All Bits On +LSB max
-3,4 5 7 5
-5,6 5 5
Gain Tempco TCAg |-1,2 12 12 All Bits On +ppm/°C max
-3,4,5,6 10 10
Unipolar Offset Error Vos -1 2 2 All Bits Off *LSB max
-3 1 2 1
-5,6 1 1
Unipolar Offset Tempco | TCVg | —1 3 3 All Bits Off +ppm/°C max
-3,5,6 2 2
Bipolar Zero Error? Bpze -2 3 3 MSB On, All Others Off | +LSB max
—4 2 3 2
-5,6 2 2
Bipolar Zero Tempco TCpze | -2 12 12 MSB On, All Others Off | ppm/°C max
-4,5,6 10 10
Reference Input Ry -1,2,3,4,5,6(1.3 k() min
Resistance 36 K max
Ref Voltage Range® Veer | —1,2,3,4,5,6( Vg +2, Ve -2 Volts
Voltage Output, UNI* [V, -1,3,5,6 0, Voo —2 Volts
Voltage Output, BIP* [V, -2,4,5,6 Vee =2, Vg +2 Volts
Output Current Iout -1,2,3,4,5,6|(5 mA min
I Short Circuit | 9 -1,2,3,4,5,6[40 mA max
Output Voltage
Settling Time T -1,2,3,4,5,6|10 us max
Power Supply Current I, -1,2,3,4,5,6|6 6 Vig = +2, VL = 0.8 mA max
1 1 Vi = Vi, Vi = 0
Iec -1,2,3,4,5,6/15 15 Icc: All Bits On
Ies -1,2,3,4,5,6(19 19 Iec: All Bits Off
Gain Matching Error® | mAg -1,2 6 6 +LSB max
-3,4 4 6 4
-5,6 e 4
Offset Matching Error® |mVog [ -1 2 2 +LSB max
-3 1 2 1
-5,6 1 1
Bipolar Zero Matching |mBp,g | —2 3 3 +L.SB max
Error’ 4 2 3 2
-5,6 2 2
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AD664

Design Sub Sub Sub
Limit Group | Group | Group
Test Symbol | Device @ +25°C 1 2,3 |4 Test Condition’ Units
Digital In High Voltage | Vi 21,2,3,4,5,6(2.0 20 |20 Volts min
Digital In Low Voltage |Vy -1,2,3,4,5,6(0.8 0.8 0.8 Volts max
Digital In High Current | Iy -1,2,3,4,5,6 Vin = Vip:
10 10 10 Data Inputs *uA max
10 10 10 CS/DSO/DSI/RST/RD/LS | +pA max
10 10 10 MS/TR® +pA min
10 10 10 QS0/QS1/QS2® +pA max
Digital In Low Current | I;; -1,2,3,4,5,6 Vin = DGND:
10 10 10 Data Inputs * A max
10 10 10 CS/DSO/DSI/RST/RD/LS | =pA max
10 10 10 MS/TR® —wA max
10 10 10 QS0/QS1/QS2® +unA max
Digital Out Low
Voltage VoL -1,2,3,4,5,6{0.4 0.4 0.4 + Volts max
Digital Out High
Voltage Vou |-1,2,3,4,56 24 24 |24 +Volts min
Power Supply Gain PSGS -1,2,3,4,5,6 ) 11.4 V=V =165V +ppm/%
Sensitivity 5 ~165 V=Vgp=-11.4V
5 45V=V =55V
NOTES _
Wee = +15V, Vgg = — 15 V, 50 Q resistor Pin 6 to Pin 7, A0, Al, A2, A3, CS = Logic “0,” V;y =20V, V, =08V, unipolar configuration.

Bipolar zero error is the difference from the ideal output (

3For V<12 V and Vgg>—12 V. Voltage not to exceed 10 V maximum.

*A minimum power supply of =12.0 V is required for 0 to + 10 Vand =

operation.

SGain error matching is the largest difference in gain error between any two DAG s in one package.
6QOffset error matching is the largest difference in offset error between any two DAGC: in one package.
Bipolar zero matching is the largest difference in bipolar zero error between any two DACs in one package.

844-pin versions only.

3.2.1 Functional Block Diagrams and Terminal Assignments.

1 1 1

I 1 1

28-Pin Block Diagram

REV.C

0 volts) and the actual output voltage with code 100 000 000 000 applied to the inputs.

10 V operation. A minimum power supply of =11.4 V is required for -5 Vto +5V

Ve Vee ANALOG
Vrer LV IBY S 12VIS ISV GROUND
Towe o A0 'g
o OFF A
0 Vaes A-D
ol Vour & 2 R B
s n ™
oot o on
oan aren wrcn 2.8 wan X .
v a1 az ot s Vourk
oesdq{ ®T
b Vur & xz &V
oee 2 e fd .
ame ¢ [ e 2t wan s lx
o " . Vourd
A101
oar a2
‘ 3 o
ove 70 e OFF
vo ADSS4
2 XVKZ SWITCHES
oes g " na e -omrc
ose Vear© xR
Ll cowyr wTCH [ [T i o ) I~
et WOAC v
A0 3 W OfF D o
oss 2 Ves® . x2n Vn .
os2 o
surEn TaTcH TaToH e N1 4L LI U5 1 ~
o8t o1 o2 Vour®
ove TO AL 2
3532|0345 44 Ll
- 22[ 338094 +
TO LATCHES CONTIOL LOGIC ]
1 1 1 ) WD W W ¢ I =
B O @ T® M8 os1 Dpso *ST +SV  DIGITAL

44-Pin Block Diagram
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ADG664

D Package (DIP)
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TOP VIEW
(Not to Scale}
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27] Vo
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22 |RD
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19 | DB10
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16 | D87

15 | DB6

3.2.4 Microcircuit Technology Group.

J Package (JLCC)
and
E Package (LCC)
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This microcircuit is covered by technology group (56).

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).
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Table 2.
Digital Timing Specifications
Limit
-55°C to
+25°C | +125°C
Parameter Symbol | (Min) | (Min) Units
Data Input (Figure 1)
CS Pulse Width Lew 80 100 ns
Data Setup thy 0 0 ns
Data Hold ton 15 15 ns
Address Setup tas 0 0 ns
Address Hold tan 15 15 ns
LS Setup s 0 0 ns
LS Hold Un 15 15 ns
Data Input (Figure 3)
Data Setup tps 0 0 ns
Data Hold tou 0 0 ns
LS Width Y 60 80 ns
LS Setup ' 0 0 ns
CS Hold Ten 30 50 ns
Address Setup Tas 0 [} ns
Address Hold taH 0 0 ns
Mode Select (Figure 5)
MS Setup s 4] 0 ns
Address Setup [ 0 0 ns
Data Setup tos 0 0 ns
LS Width Uw 60 70 ns
CS Hold Ten 70 80 ns
Data Hold oy 0 0 ns
MS Hold Tan 0 ] ns
Mode Select (Figure 7)
MS Setup tus 0 1] ns
MS Hold tun 15 15 ns
LS Setup s 0 0 ns
Data Setup tos 0 0 ns
CS Width ty 80 100 ns
LS Hold WH 15 15 ns
Data Hold tou 15 15 ns
Readback (Figure 8, 10)
Address Setup tas 0 0 ns
Address Hold Al 0 0 ns
RD Setup tgs 0 0 ns
RD Hold tRH 0 0 ns
MS Setup s 0 0 ns
MS Hold LS 0 0 ns
Data Access tov i50 180 ns
Data Release toF 60 75 ns
Transparent Operation (Figure 11)
(44-Pin Version Only)
Address Setup tas 0 0 ns
Quad Select Setup tos 0 0 ns
Transparent Setup trs 0 0 ns
Transparent Width trw 80 90 ns
Chip Select Hold en 9% 110 ns
Data Hold tpi 0 0 ns
Quad Select Hold ton 0 0 ns
Asynchronous Reset (Figure 12)
Reset Width trw 80 100 ns
NOTES

'For t,_s>>0, the width of LS must be increased by the same amount that ty 5 is

greater than 0 ns.

Timing specifications are relative to CS. Ve = +15V, Vgg = =15V, Vggr =

+10 V, Vi = 2.4 V, Vi = 0.4 V. Specifications are guaranteed but not tested.

Refer to Figures 1-12.
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Figure 1. Preload First Rank of a DAC
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Figure 2. Update Second Rank of a DAC
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Figure 3. Update Output of a Single DAC
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Figure 4. Update All DAC Outputs
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Figure 5. Load and Update Mode of One DAC
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DATA
INPUT/QUTPUT X x x x
BITS
—ADDRESS _
Qso.0s1,Qs2 x x
DSo. |;s 1 X 1

|
)
|

ALTERNATE
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Figure 6. Load and Update Multiple DACs
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Figure 7. Preload Mode Select Register
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Figure 8. DAC Input Code Readback

Table 3. AD664 Truth Table
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Figure 9. Preload First Rank Registers
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Figure 11. Fully Transparent Mode

Function DS1, DSo | LS | MS | TR |QS0,1,2' |[RD |CS |RST
Load Ist Rank
DACA 00 0 |t {1 |SelectQuad|1l [1—0]1 taw = 30nS MIN
DACB 01 0 1 1 Select Quad | 1 1-0 | 1
DACC 10 0 1 1 Select Quad | 1 1-0 1 -.1 r—
DACD 11 0 1 1 Select Quad | 1 1—0 |1 _
RST ‘ ;
Load 2nd Rank . | XX 1 1 1 XXX 1 1-0 |1 | h
Read 2nd Rank | Select D/A [ X |1 1 Select Quad | 0 1-0 |1
Reset XX X | X |X |xxx X |x ° Figure 12. Asynchronous Reset Operation
Transparent’
All DACs XX 1 1 0 000 1 1-0 1
DACA 00 0 1 0 000 1 1—-0]1
DACB 01 0 1 0 000 1 1-0[1
DACC 10 0 1 0 000 1 1-0 |1
DACD 11 0 1 0 000 1 1-0 11
Mode Select! 2
Ist Rank XX 0 0 1 00X 1 1-0 |1
2nd Rank XX 1 0 1 XXX 1 1-0 |1
Readback Mode! | XX X {0 1 00X 0 1-01(1
NOTES

X=Don't care. 'For 44-pin versions only. 2For MS, ﬁ, LS=0, a MS 1st write occurs.
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