ANALOG Four-Channel 12-Bit Sampling A/D Converter
DEVICES for Digital Signal Processing

AD1334

1.1 Scope.

This specification covers the detail requirements for a hybrid, 12-bit analog-to-digital converter including
quad sample-and-hold, multiplexer, reference, timing circuitry and FIFO memory.

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

Device Part Number
-1 AD1334TD/883B

1.2.3 Case Outline.
See Appendix 1 of General Specification ADI-H-1000: package outline: DH-40A.

1.3 Absolute Maximum Ratings.

Positive Analog Supply Voltage to Power/Signal Ground . . ..., +18V
Negative Analog Supply Voltage to Power/Signal Ground . ... e —-18V
Digital Supply Voltage to Digital Ground .. ....... ...ttt +7V
Power/Signal Ground to Digital Ground . .. ....... ... i -0.3V 1o +0.3V
Analog Input to Power/Signal Ground . . ... ... ... i -Vgto +Vg
Digital Input to Digital Ground ... ........ ... i —0.3VitoVpp +0.3V
Analog Output Short Circuit DUuration . .............ooitrneeeettiraneaonn. Indefinite
Digital Output Short Circuit Duration . ..........coiveneannn 1 Output for 1 sec
JUNCion TEIMPEIATUTE . . o oo vt vt s et e e et e e st +150°C
Storage TEMPEIATUIE . ..o oot i ee e i oo iea et —65°C to +150°C
Lead Temperature (Soldering 10 S€C) . . ..o ottt ittt +300°C

1.5 Thermal Characteristics.

Thermal Resistance 8;c = 8°C/W
0;a = 25°C/W
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AD1334—SPECIFICATIONS

Table 1.
Design Sub Sub Sub
Limit Group | Group | Group | Test
Test Symbol Device | @+25°C | 1 2,3 7 Condition'- 2 Units
SAMPLE-AND-HOLD
Acquisition Time to 0.01% SHracq -1 7.5 s max
Droop Rate SHpgp -1 1 mV/ms max
Droop Rate, over Temperature SHrcprp | —1 Doubles /10°C
Aperture Delay SHap -1 15 Note 3 ns max
Effective Aperture Delay SHeap -1 —700 Note 4 ns min
-1 —850 ns max
S/H, MUX & A/D CONVERTER
Input Impedance ADzin -1 2 k) min
Input Voltage Range ADyin -1 *5 v
CLK IN Frequency ferk -1 1.0 MHz min
2.5 2.5 MHz max
CLK Duty Cycle ADpc -1 45 % min
S5 % max
Sampling Rate Per Channel
Simultaneous Mode
(SIMULT = LOW)
1 Channel fss1 -1 67 kHz max
2 Channels fss2 -1 46 kHz max
3 Channels fsss -1 35 kHz max
4 Channels fssa -1 28 28 kHz max
Independent Mode
(SIMULT = HIGH)
1 Channel fsn -1 67 kHz max
2 Channels fs12 -1 67 kHz max
3 Channels fsia -1 44 kHz max
4 Channels fsia -1 33 kHz max
Resolution ADggs -1 12 12 Bits
Integral Nonlinearity ADpyp -1 £ *112 LSB max
Differential Nonlinearity ADpnp ~1 *1 *2 LSB max
—Fuil-Scale Error ADggg- -1 +4 +13 LSB max
+Full-Scale Error ADgsg ~1 *4 +13 LSB max
—Full-Scale PSRR PSRR - -1 *1 +1.5 LSB/V max
+Full-Scale PSRR PSRR+ -1 *1 +1.5 LSB/V max
Signal-to-Noise Ratio® SNR -1 70 fin = 13.6 kHz dB min
Total Harmonic Distortion® THD -1 -76 fix = 13.6 kHz | dB max
Intermodulation Distortion IMD -1 -76 fin = 13.1kHz | dB max
and 13.6 kHz
Channel-to-Channel Isolation® CCI, -1
SIMULT = LOW 70 fin = 8.0 kHz dB min
REFERENCE
Reference Voltage VREr -1 —5.05 | Iggr = 1 mA V min
—4.95 | Iggr = 1 mA V max
Reference Current IREF -1 *1 mA min
DIGITAL INPUTS & OUTPUTS
Input Voltage, Logic Low Vi -1 0.8 0.8 V max
Inpur Voltage, Logic High Vin -1 2.0 2.25 V min
Input Current I; -1 *250 *250 nA max
Output Voltage, Logic Low VoL -1 0.4 Iop = 4mA V max
Vorz -1 0.4 Ior = 3.2mA V max
Output Voltage, Logic High Voni1 -1 2.4 Iog = —4mA V min
Vouz -1 24 Ioy = —3.2mA | Vmin
High Impedance Leak Current, D0-D13 | I, -1 +250 *250 wA max
IRQ Off-State Leakage Ioz -1 =10 +20 #A max
RST Puise Width tRpw -1 0 ns min
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Design Sub Sub Sub
Limit Group | Group | Group | Test
Test Symbol Device | @+25°C | 1 2,3 7 Condition"” 2 Units
DIGITAL INPUTS & OUTPUTS (Cont.)
FIFO Fall-Thru Time teT -1 800 ns max
IRQ LOW to D0-D13 Valid tpvaL -1 0 Note 7 ns max
POWER SUPPLY
+ Analog Supply +Vg -1 +11.4 V min
+15.75 V max
— Analog Supply -V -1 -11.4 V max
-15.75 V min
Digital Supply Vob -1 +4.75 V min
+5.25 V max
+ Analog Supply Current I, -1 60 mA max
— Analog Supply Current Is_ -1 50 mA max
Logic Supply Current Ipp -1 15 mA max
Power Consumption Py, -1 1.2 Vs =12V W max
Py, -1 1.5 Vg= =I5V W max
READ CYCLE Note 8
Read Cycle Time trc -1 25 Cout = 30 pF ns min
35 Cout = 100 pF | ns min
Data Access Time ta -1 15 Cout = 30 pF | ns max
25 Cour = 100 pF | ns max
35 35 Cour = 150 pF | ns max
Out Low Impedance Time trz -1 2 ns min
Out High Impedance Time tuz -1 15 Cout = 30 pF | ns max
25 Cour = 100 pF | ns max
Qutput Hold Time ton -1 2 ns min
A0 Valid to RD Low tAoRD -1 3 ns min
RD High to A0 Invalid tRDAO -1 3 ns min
A0 Valid to CS Low taocs -1 3 ns min
CS High to A0 Invalid tcsao -1 3 ns min
WRITE CYCLE
Write Cycle Time twe -1 15 ns min
Write Pulse Width twp -1 5 ns min
Data Setup Time tsu -1 2 ns min
Input Hold Time tH -1 4 ns min
A0 Valid to WR Low tAOWR -1 3 ns min
WR High to A0 Invalid twRAO -1 3 ns min
A0 Valid to CS Low taocs -1 3 ns min
CS High to A0 Invalid tesao -1 3 ns min
NOTES ————
!Specifications are per ct 1 in 4-ch 1 simul mode SAMPLE 0-3 connected together and SIMULT = LOW, at Fg = 28 kHz, and with SAMPLE
0-3 having an 88% duty cycle unless noted. o
2AN specifications with +Vg = 15V, —Vg = =15V, Vo, = +5V, f; ¢ = 2.5 MHz, CONTROL ENB = Logic Low unless otherwise noted.
*Aperture delay is the time delay from the SAMPLE input to S/H switch opening and is a measure of digital time delay through the S/H.
*Effective aperture delay is the difference between analog and digital time delays described in (2) and (3).
STHD of harmonics 2-7 of the fundamental. SNR of fundamental less harmonics 2-7.
¢Isolation of hannel from ining three ch Is which have near maximum amplitude ac signals at their inputs.
7RD, CS, A0 = LOW; WR, RST = HIGH.
8Cout = 30 pF or 100 pF except as noted.
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AD1334

3.2.1 Functional Block Diagram and Terminal Assignments.

REFOUT CHANIIN | O1 40 0 |cHan2IN
O CHANOIN | ©2 39 O | CHAN3IN
+vs | O3 3O |-V,
REF SAMPLEO | O4 370 | SAMPLE 3
CHANO IN SM O ERRANSE M SAMPLE1 | O5 360 |sampLe2
I_ ™| os 350 | SIMULT
REFOUT | ©7 34 O | READY
CHANVIN sM o _< D 1: 2xte ‘:J 00 - D13 ASIGGND | O 130 |ckIN
FIFO APWRGND ! O¢% 32 0 | CONTROL ENB
o uqr'c‘:u wa | o AP o | RST
CHAN2 IN SH L 3 a0 - S| on 300 | WR
| | I = a0 | o1 2930 |7
t e (CHIDMSBI D13 | ©13 28 O | DO (AD LSB)
CHAN3 IN sM CONTROLLER ( AD (CHID LSB} D12 | O 14 270 | D1
Lo W (A/DMSBID11 | O1s 260 |D2
AA A STATENTL (o’ - ow | o w0 |o3
AD1334 D8 | O 240 | D4
D8 o118 230 DS
SIMULT 3 2 1 0 CLK READY CONTROL D7 | O19 220 [D6
SAMPLE  IN ENB DGND | © 20 210 | Voo

3.2.4 Microcircuit Technology Group.
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 per MIL-STD-883 Method 1015 test
condition (B).
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