ANALOG Monolithic 16-Bit
DEVICES DACPORT

AD669

1.1 Scope.

This specification covers the detail requirement for a complete, monolithic 16-bit digital-to-analog
converter (DACPORT®) with an on-board reference and output amplifier.

1.2 Part Number.

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

-1 AD669SQ/883B

1.2.3 Case Outline.
See Appendix 1 of General Specification ADI-M-1000: package outline: Q-28

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

VL DGND .. —03Vtwo+7V
Vec 0 AGND ..o -03Viw +17.0V
VEE0 AGND ... +03Viwo -17.0V
AGND 10 DGND . ... e e e e e e e *1V
Digital Inputs (Pins 5-23) to DGND ... ... ..ot —-10Vw +7.0V
REFINTIOAGND . ...ttt e e e e e e *10.5V
Span/Bipolar Offset t0 AGND ... ... ...ttt *10.5V
RefOut, Vour -« v vvvviei i Indefinite Short to AGND, DGND, V¢, Vgg, and V; ;.
Power Dissipation

To +60°C . . 1000 mW

Derates above +60°C . .. ... .ttt 8.7 mW/°C
Storage TemMPperature ... .........ouuuiin it e —65°C to +150°C
Lead Temperature (Soldering, 10 SEC) . ... v\vvt ittt e e s e e e e e +300°C

1.5 Thermal Characteristics.

Thermal Resistance 6;, = 60°C/W
0)c = 27°C/W

DACPORT is a registered trademark of Analog Devices, Inc.
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AD669 — SPECIFICATIONS

Table 1.

Design Sub Sub

Limit Group | Group
Test Symbol | Device | @ +25°C | 1 2,3 Test Condition' Units
Resolution RES -1 16 Bits
Relative Accuracy RA -1 2 2 4 +LSB max
Differential Nonlinearity DNL -1 2 2 4 Major Carry Errors +LSB max
Gain Error> * Ag -1 0.10 0.10 All Bits On +% of FSR max
Gain Drift® TCAg -1 15 All Bits On +ppm/°C max
Unipolar Offset Error Vos -1 S 5 All Bits Off +mV max
Unipolar Offset Tempco TCVys | -1 3 All Bits Off ppm/°C max
Bipolar Zero Error Bpze -1 15 15 MSB On, All Others Off +mV max
Bipolar Zero Tempco TCBpze | —1 10 MSB On, All Others Off ppm/°C max
Reference Output Voltage VREF -1 9.98 9.98 V min

10.02 10.02 V max
Reference Output Drift TCVger | —1 15 ppm/°C
Reference Output External

Current? IVrer | -1 2 mA min

Reference Output Capacitive Load | CLVggg | —1 1000 pF max
Reference Input Resistance Rin -1 7 k) min

13 k) max
Bipolar Offset Input Resistance RBPO | -1 7 k) min

13 kQ max
Output Voltage Range Vour -1 0 Unipolar Range V min

+10 V max

-10 Bipolar Range V min

+10 V max
Output Current Iout -1 5 mA min
Capacitive Load CL -1 1000 pF max
Output Voltage Settling Time tsy. -1 13 20 V Step, T, = +25°C us max

8 20 V Step, T, = +25°C WS typ

10 20 V Step, T, = —55°C 10 +125°C | ps typ

3 10 V Step, Tp = +25°C s typ

8 10 V Step, T, = ~55°C to +125°C | ps typ

2.5 LSB Step, T, = —55°C to +125°C | ps typ
Digital Input High Voltage Viu -1 2.0 2.0 2.0 V min
Digital Input Low Voltage Vi -1 0.8 0.8 0.8 V max
Digital Input High Current Iy -1 10 10 10 Vig = +5.5V *uA max
Digital Input Low Current I -1 10 10 10 Vi =0V *pA max
Power Supply Current I o -1 2 2 Vig = +55V, V. = 0.0 mA max

7.5 7.5 Vig = 2.4,V = 0.4

Icc -1 18 18
I -1 -18 —18

Power Supply Rejection Ratio PSRR -1 3 3 +14.25V = Ve = +1575 V *ppm/%

3 3 ~1425V = Vg =< ~15.75 V

3 3 +45V =V =455V
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NOTES

T, = +25°C, @ V. = +5V, Voc = +15V, V. = —15 V unless otherwise stated). For 16-bit resolution, 1 LSB = 0.0015% or FSR = 15 ppm of FSR. For
15-bit resolution, 1 LSB = 0.003% of FSR = 30 ppm of FSR. For 14-bit resolution 1 LSB = 0.006% of FSR = 60 ppm of FSR. FSR stands for Full-Scale
Range and is 10 V for a 0 to +10 V span and 20 V for a —10 V to +10 V span.

2Gain error and gain drift are measured using the internal reference.

*External current is defined as the current available in addition to that supplied to REF IN and SPAN/BIPOLAR OFFSET on the AD669.

“Measured with fixed 50 Q resistors. Eliminating these resi i the gain error by 0.25% (Unipolar Mode) or 0.50% (Bipolar Mode).

3.2.1 Functional Block Diagram and Terminal Assignments.

Q-Package
Sor Coo vee[1]e ~ 28] ReF our
Vec E 27 | REF IN
& O w ] ] Shoee
5 " T oo ] ] or
wac (23) 16-BIT LATCH o [s] 24} AGND
[TTTTTT TTITT0 cs [o] 23] Loac
ReFIN (27) AD669
oets [7 ] TOP VIEW 22] 080
o oeia[g|  (NettoScale) 21] 081
REF OUT
0813 3| [20] bB2
oB12 [10 [19] o83
o1 [11 [18] DBa
oB10 [12 [17] pes
oBs [13 [16] oBs
oBe [14 15] oe7

3.2.4 Microcircuit Technology Group.
This microcircuit is covered by technology group (56).

5kQ 1%
-16.5V
1| Ve ~ REF OUT
16.5V
H Vee REF IN
0.1uF +5V SPAN/BIP
3 Ve OFFSET
0.1uF 0.1puF
4 | DGND Vour
sl AGND
s|Cs LDAC
AD669
—{7 o815 D8O
NOTE:
"_E bB14 bBY 1. Add MR-820 diodes across supplies once per board (3 diodes).
2. Add 47F elect caps to +/-16.5V, +5V supplies once per board.
L 1 D
’_E D813 82 3. 0.5A fuse in series with 47uF cap and GND.
,_E DB12 DB3 4. 0.1pF caps once per supply on each socket.
+5V
oI L o—e—11] oe11 D84
TOLERANCES
p—{12] oBr0 pas Al resistors 1%
,__E DB DB Supply currents (per dev)
+16.5V (+18mA)
>_.E bBe pB? -16.5V (~15mA)
+5V (1mA)

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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AD669

TIMING CHARACTERISTICS

Vcc-+15VV“——15 VoV, = +5V,V, =24V,
LU = 0 & '(E —P‘,——
Limit Limit
Limit —40°C to | —55°C to _ Gy
Parameter | +25°C | +85°C +125°C Units u
(Figure la)
1&s 40 50 SS nsmin AT \\ % %\\ \\
o 40 50 55 ns min 1
tos 30 35 40 nsmin | pac oS |tou
tou 10 10 15 ns min 45—t tw
Un 90 110 120 ns min —— t
tLw 40 45 45 ns min X i .
- Figure 1a. AD669 Level Triggered Timing Diagram
(Figure 1b)
4 ow 130 150 165 ns min N
taiGH 40 45 45 ns min Low tian
tps 120 140 150 ns min €S AND/OR %_
tou 10 10 15 ns min 01, LDAC
DATA \ \2* &
'os
1o
TIE CS AND/OR L1 TO GROUND OR TOGETHER WITH LDAC
Figure 1b. AD669 Edge Triggered Timing Diagram
Table 2. AD669 Truth Table

(o3 L1 LDAC Operation

0 0 X . First Rank Enabled

X 1 X First Rank Latched

1 X X First Rank Latched

X X 1 Second Rank Enabled

X X 0 Second Rank Latched

0 0 1 All Latches Transparent

“X” = Don’t Care
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