ANALOG LOGDAC
DEVICES CMOS Logarithmic D/A Converter

AD7111

1.1 Scope.

This specification covers the detail requirements for a monolithic CMOS multiplying digital-to-analog
converter (LOGDAC®) that can attenuate an analog signal over the range 0 to —88.5dB in 0.375dB
steps.

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

Device Part Number'

-1 AD7111T(X)/883B
-2 AD7111U(X)/883B
NOTE

ISee paragraph 1.2.3 for package identifier.

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

X) Package Description
E E-20A 20-Terminal LCC
Q Q-16 16-Pin Cerdip

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

VoD 10 GN D . . . e e e e e e e e e e e e e e e e e e e e e e e e +7V
VINTOAGND . . . . ot i e e e e e e e e e e e e e e e e e e e e e e +35V
Digital Input Voltage to DGND . . . . . . . . . . . i i it it et e e et e ee e —0.3V, Vbop
Output Voltage Pin )10 AGND . . . . . . . . . . . . . . i i ittt ittt e e -0.3V, Vpp
Vree 10 AGND . . . . . . e e e e e e e e e e e e e e e e e e e +35V
AGND to DGND . . . . . . . e e e e e e e e e e e e e e e e e 0 to Vpp
DGND o AGND . . . . . . e e e e e e e e e e e e 0t Vpp
Power Dissipation

Upto +75%C . . ot i it e e e e e e e e e e e e e e e e e e e e e e e e e e 450mW

Derate above +75°C . . . . . . . e e e e e e e e e e e e e e e e e e e e e 6mW/°C
Operating Temperature Range . . . . . .. . ... ... ... ........... —55°C to +125°C
Storage Temperature Range . . . . . . . . . . . ... ... ... ... —65°C 1o +150°C
Lead Temperature (Soldering 10sec) . . . . . . . . . . . o o v i v i i it e e et e e +300°C
NOTE

Pin numbers refer to DIP package ONLY.

1.5 Thermal Characteristics.

Thermal Resistance 8;c = 35°C/W for Q-16 and E-20A
6;a = 120°C/W for Q-16 and E-20A

LOGDAC isaregistered trademark of Analog Devices, Inc.
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Table 1.
Design Sub Sub Sub
Limit Group | Group | Group
Test Symbol [ Device | Tpint0o Tax| 1 2,3 4 Test Condition' Units
Gain Error Ag -1 0.20 0.15 0.2 +dB max
-2 0.15 0.15 0.15 0.10
0.375dB Steps: Accuracy = +0.17dB?| RA -1 0-30 0-30 0-30 dB min
=2 0-36 0-30 0-36 0-36
0.75dB Steps: Accuracy = +0.35dB> |RA -1 0-36 042 0-36 dB min
-2 042 0-42 042 0-48
1.5dB Steps: Accuracy = +0.7dB? RA -1 0-42 0-48 0-42 dB min
—2 0-48 0-48 0-48 0-54
3.0dB Steps: Accuracy = * 1.4dB? RA -1 048 0-60 048 dB min
-2 0-54 060 |0-54 | 066
6.0dB Steps: Accuracy = + 2.7dB? RA -1 0-60 0-60 | 0-60 dB min
-2 0-60 0-60 0-60 0-72
Nominal 0.375dB Step® MR -1 048 048 0-48 dB min
-2 0-54 0-48 0-54 0-54
Nominal 0.75dB Step*® MR -1 0-60 0-72 0-60 dB min
-2 0-66 0-72 0-66
Nominal 1.5dB Step? MR -1 0-72 0-85.5 | 0~72 dB min
-2 0-78 0-85.5 | 0-78 | 0-88.5
Nominal 3.0dB Step® MR -1,2 0-88.5 0-88.5 | 0-88.5 dB min
Nominal 6.0dB Step® MR -1,2 0-88.5 0-88.5 | 0-88.5 dB min
DC Supply Rejection PSR -1,2 0.005 AVpp= + 10% Input Data Latch | = dB per % max
Loaded with 0000 0000
Propagation Delay tpD -1,2 4.5 Roum =100Q, Couyri = 13pF; S max
Time required for the output cur-
rent to reach 90% of its final value
for a Full Scale Change. Measured
from WR going high, CS=0V.
Feedthrough* FT -1 68 Full scale Change. Measured from | — dB max
WR going high, CS=0V.
-2 72 V=06V rms, 1kHz sinewave.
Input Dataloaded with 1111 1111.
Output Capacitance Cour -1,2 185 pF max
Vi~ Input Resistance Rin -1 7 7 7 k(} min
-2 9 9 9
-1 18 18 18 kQ max
-2 15 15 15
Rpp Input Resistance Res -1 7.3 7.3 7.3 kQ min
-2 9.3 9.3 9.3
-1 18.8 18.8 18.8 kQ max
-2 15.7 15.7 15.7
Input High Voltage Vi -1,2 |24 2.4 2.4 V min
Input Low Voltage Vio -1,2 0.8 0.8 0.8 V max
Input Leakage Current Inv -1,2 10 1 10 Digital Inputs = Vpp or OV + uA max
Input Capacitance Cin -1,2 7 pF max
Supply Current Iop -1,2 4 1 4 Digital Inputs = Vpyor Vi mA max
1 0.5 1 Digital Inputs =0V or Vpp mA max
Chip-Select-to-Write Setup Time® tcs -1,2 0 nsmin
Chip-Select-to-Write Hold Time* ten -2 |0 ns min
Write Pulse Width® twr -1,2 500 ns min
Data Valid to Write Setup Time*® tos -1,2 | 250 ns min
Data Valid to Hold Time® tou -1,2 10 ns min
Refresh Time® tresu | — 1,2 4.5 ns min
NOTES

Wpp=+5V; Verni = Veinz =0V; Viy = — 10V.

A is d using the i 1 Rgp and includes effects of leakage current and gain TC.
3Monotonic range for specified step.

“4Feedthrough can be further reduced by connecting the metal lid to ground.

STiming per Figure 1.
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3.2.1 Functional Block Diagram and Terminal Assignments.

E Package (LCC
ADTIN (1€) Res ge )
OL g
e (38 17-BIT CMOS out 2 50 s =
™ D/A CONVERTER %) AGND g 38 & 3
3 2 1 2019
DGND Ca DECODE LOGIC 14> Voo DGND 4 L 18 Voo
D7{MSB} s 17 WR
8 N AD7111
c s I0P ViEW 16 NC
&= DATA INPUT o6 7 Not to Scale) =
cs LATCHES s s
R D5 8 14 DO
9 10 1
D7 D6 D6 Da D3 D2 D1 DO 1z
(MSB)  DATAINPUTS  (LSB) 38¢8 s

3.2.4 Microcircuit Technology Group.

This microcircuit is covered by technology group (80).

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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NOTE
ONPOWERUPAPPLY OVTOPOINT X TO
LOAD THE INPUT DATA INTO THE DAC.
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2. TIMING MEASUREMENT REFERENCE LEVEL

NOTES:
1. ALL INPUT SIGNAL RISE AND FALL TIMES

MEASURED FROM 10% TO 80% OF Vpp. Voo
=+5V, 1 = t¢ = 20ns.

ViH + Vi
1S 7 .

Figure 1. Write Cycle Timing Diagram

*Cy > 47pF Typical

Figure 2. Typical Circuit Configuration

Table 2. Ideal Attenuation in dB vs. Input Code

L.
3\00

D7-D4| 0000 0001 0010 ©011 0100 0101 0110 0111 1000 1001 1010 1011 1100 1101 1110 1111
0000 | 0.0 0.375 0.75 1.125 1.5 1.875 2.25 2625 3.0 3.375 375 4.125 45 4875 5.25 5.625
o001 | 6.0 6.375  6.75 7.125 7.5 7.875 8.25 8.625 9.0 9.375 9.75 10.125 10.5 10.875 11.25 11.625
0010 |12.0 12.375 1275 13.125 13.5 13.875 14.25 14.625 150 15.375 15.75 16.125 16.5 16.875 17.25 17.625
0011 18.0 18.375 18.75 19.125 19.5 19.875 20.25 20.625 21.0 21.375 21.75 22,125 22.5 22.875 23.25 23.625
0100 | 24.0 24.375 24.75 25.125 255 25875 26.25 26.625 27.0 27.375 27.75 28.125 285 28.875 29.75 29.625
0101 30.0 30.375 30.75 31.125 31.5 31.875 32.25 32.625 33.0 33.375 33.75 34.125 345 34.875 35.25 35.625
0110 | 36.0 36.375 36.75 37.125 37.5 37.875 38.25 38.625 39.0 39.375 39.75 40.125 405 40.875 41.25 41.625
0111 | 420 42.375 42,75 43.125 43.5 43.875 44.25 44.625 45.0 45.375 45.75 46.125 46.5 46.875 47.25 47.625
1000 | 48.0 48.375 48.75 49.125 495 49.875 50.25 50.625 51.0 51.375 5175 52.125 52.5 52.875 53.25 53.625
1001 54.0 54.375 54.75 55.125 55.5 55.875 56.25 56.625 57.0 57.375 57.75 58,125 58.5 58.875 59.25 59.625
1010 | 60.0 60.375 60.75 61.125 61.5 61.875 62.25 62.625 63.0 63.375 63.75 64.125 64.5 64.875 65.25 65.625
1011 | 66.0 66.375 66.75 67.125 67.5 67.875 68.25 68.625 69.0 69.375 69.75  70.125 70.5 70.875 71.25  71.625
1100 | 72.0 72375 72.75 73:125 735 73.875 74.25 74.625 75.0 75.375 75.75 76.125 76.5 76.875 77.25 77.625
1101 | 78.0 78.375 78.75 79.125 79.5 79.875 80.25 80.625 81.0 81.375 81.75 B2.125 82.5 82.875 83.25 83.625
1110 | 84.0 84.375 84.75 85.125 85.5 85.875 86.25 86.625 87.0 87.375 87.75 88.125 88.5 88.875 89.25 89.625
1111 [MUTE MUTE MUTE_MUTE MUTE MUTE MUTE MUTE MUTE MUTE MUTE MUTE MUTE MUTE MUTE MUTE
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