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ANALOG LC2MOS Complete 12-Bit, 100 kHz
DEVICES Sampling ADC with DSP Interface

 ANALOG DEVICES INC : AD7878

1.1 Scope.

This specification covers the detail requirement for a fast, complete 12-bit A/D converter with a versatile
DSP interface consisting of an 8-word, first in, first out (FIFO) memory and associated control logic.

1.2 Part Number.

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

-1 AD78788(X)/883B

1.2.3 Case Qutline.
See Appendix 1 of General Specification ADI-M-1000: package outline:
(X) Package Description

Q Q28 28-Pin Cerdip
E E-28A 28-Contact LCC

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

2R (15 D111 b ~0.3Vdcto +7.0 Vdc
Vecto DGND Lottt ittt ittt iatstraraeannos —0.3Vdcto +7.0 Vdc
VssODGND L ittt it iiiie i tenenatannennecasnenaenns +0.3 Vdcto -7.0 Vde
VDD to VCC ................................................. —0.3Vdcto +0.3Vdc
AGNDtODGND ...ttt ittt ettt snneannaes —0.3Vdeto Vpp + 0.3 Vde
VINIOAGND Lottt i ittt e it ratssanransnaes —-15.0 Vde to +15.0 Vdc
REFOUT t0 AGND ...ttt iiiiiietiainnsrieerantsanassaesneennncnnans 0Vdcto Vpp
Digital Inputs to DGND, CLKIN, DMWR, DMRD,

RESET, CS, CONVST, ADDO .......c00ivtniivunennennanann —-0.3VdctoVpp +0.3Vde
Digital Outputs to DGND, ALFL,BUSY ..............ccivunns —0.3VdctoVpp + 0.3V de
DataPin DBII-DBO0 ... ivvuinneiiiiiit it inieiinennnnans —0.3VdctoVpp + 0.3V dc
Power Dissipation < v v ittt v iir et tinit ettt et ittt aet ettt naen 1000 mW
Storage Temperature Range .. ... voiiiniinetnetriannsroeennecaness —65°C to +150°C
Lead Temperature (Soldering 10 SEC) . v v v v v vt ivn ittt iiteieinnnnresnennonnss +300°C

1.4 Recommended Operating Conditions.

Supply Voltage
VDD t ¢ vterttonesanonoraassnneesareanesuncensennsenansos +4.75 V dc to +5.25 V dc
G+t et et e et t e e s aen s sataasnssatnetaretentnaenonan +4.75 V de to +5.25 V dc
S+ttt e e b tenaeaa ettt —4.75 Vdc to —5.25 Vde
Ambient Operating Temperature Range, T, ...........cviviiiiiiini o, —55°C to +125°C
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Table 1.
Limits |Sub Test Conditions" 2 —55°C < T, =< +125°C
Test Symbol Device{Min |Max |Groups |unless otherwise noted Unit
Signal-to-Noise Ratio® SNR -1 70 4,5,6 [10kHz Sine Wave Applied to Vyy, Vg = %3.0 V, dB
fsamprLe =100 kHz, Vo = Voo = 5.0V, Vgg = —5.0V
Total Harmonic Distortion THD -1 -78 (4,5,6 dB
Peak Harmonic or Spurious
Noise PHN -1 -78 |4,5,6 dB
Intermodulation Distortion
2nd Order Terms IMD, -1 —78 |4,5,6 |fa= 9.0 kHz, fb = 9.5 kHz, f5opprs = 50 kHz dB
3rd Order Terms IMD, -1 78 |4,5,6 |vop = Ve =50V Vss = 5.0V dB
Track/Hold Acquisition Time (tycq -1 2.0 (9,10,11 ps
Resolution RES -1 12 1,2,3 . |Bits
Bipolar Zero Error BZE -1 +6.0(1,2,3 |Vpp=Vec=5.0V;Vgg= 50V LSB
Positive Full-Scale Error* +FSE -1 +6.0(1,2,3 |Vpp =Veec=50V;Vgg=-50V LSB
Negative Full-Scale Error* ~FSE -1 +6.011,2,3 |Vpp=Vec=50V;Vgg=-50V LSB
Analog Input Current In ~1 =1 |1,2,3 |Vpp =Vec=50V;Vgg= =50V mA
REF OUT Voltage Vzo -1 12.97 3.03 |1 Vpp = Ve =50V; Vgg = —5.0V A\
REF OUT Error ROE -1 +10 |1 Voo = Voo = 5.0 V; Vgg = 5.0 V mv
=15 (2,3
Reference Load Sensitivity® [AVgg/Al -1 +1.0{1,2,3 [Reference Load Current Change (0 pA-500 pA) mV
Vpp =Voc=5V;Vgs= -5V
Input Logic High Voltage Ving -1 2.4 7,8 Vpp = Ve = 5.0,5.25 V3 Vgg = —5.0, ~5.25V A
Input Logic Low Voltage Vine -1 08 (7,8 Vop = Ve = 5.0,5.25V; Vg = —5.0, —5.25V \'
Logic Input Current Inv -1 *10 |1,2,3 {Vpp=Vec=5.0V;Vgs=-5.0V,Vy=0t0 V¢ pA
Input Capacitance Logic
Inputs Cin -1 10 |4 pF
Output Logic High Voltage [Voy -1 2.7 1,2,3 [Vpp=Vec=+52V,Vg=-50V \
Isource = 40 pA :
Output Logic Low Voltage [V =1 04 11,2,3 |Vpp=Vee= +475V, Vg = -50V \'
Isvk = 1.6 mA
DB11-DB0 Output Floating- |Igg;, -1 %10 [1,2,3 [Vpp=Vec=50V pA
State Leakage Current (DB11-DB0) Vgs = =50V
DB11-DB0 Floating-State Cour -1 15 |4 pF
Qutput Capacitance
Conversion Time” tconv -1 7.00017.125{7, 8 Assuming No External Read//Write Operations s
7.000(9.250 Assuming 17 External Read/Write Operations .
Positive Supply Current Inp -1 13 |1,2,3 |CS=DMWR =DMRD = +5.0V mA
e 100 Voo Vee - =525V, Vgg = =5.25V Y
Iss 6.0 mA
Propagation Delay Time
CLK IN to BUSY Low® t) -1 75 19, 10, 11|See Note 8 ns
Propagation Delay Time
CLK IN 1o BUSY High® [ -1 75 |9, 10, 11{See Note 8 ns
CONVST Pulse Width® t; -1 2,0 9, 10, 11(See Note 8 CLK IN
Cycles
Setup Time CS to DMRD/
REGISTER ENABLE? ty ©[-1 0 9, 10, 11|See Note 8 ns
ANALOG DEVICES INC bSE D
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Lumts Sub Test Conditions! 2 —55°C =< T, = +125°C

Test Symbol Device|Min |Max | Groups |unless otherwise soted Unit
Hold Time CS to DMRD/

REGISTER ENABLE?® ts -1 0 9, 10, 11| See Note 8 ns
DMRD Pulse Width? te -1 60 7,8 See Note 8 ns

50° 1S

Setup Time, ADDO to DMRD/

REGISTER ENABLE’ t; -1 16 7,8 See Note 8 ns
Hold Time, ADD0 to DMRD/

REGISTER ENABLE?® ts -1 0 9, 10, 11| See Note 8 ns
Data Access Time after

DMRD" tg -1 57 9, 10, 11| See Note 8 ns
Bus Relinquish Time”* ° to -1 50 |45 7,8 See Note 8 ns
REGISTER ENABLE tyy -1 55 7,8 See Note 8 ns

Pulse Width® r

50 ps

Setup Time Data Valid to

REGISTER ENABLE’ t2 -1 30 7,8 See Note 8 ns
Data Hold Time after

REGISTER ENABLE?® )3 -1 10 9, 10, 11| See Note 8 ns
Data Access Time after

BUSY>- 10 t1e -1 57 9, 10, 11| See Note 8 ns

NOTES

Wpp = +4.75 V1o +5.25 V, Voo = +4.75 t0 +5.25 V, Vg = —4.75 10 —5.25 V, AGND = DGND = 0 V, f; x = 8.0 MHz.

2Timing Tests at Vpp = Ve = 475 V, Vgg = =50 V.

*SNR Calculation includes distortion and noise components.

*Measured with respect to the Internal Reference.

5If not tested, shall be guaranteed to the limits specified in Table 1.

SReference load current should not be changed during conversion. The maximum recommended capacitance on REF OUT for normal operation is 50 pF. If the
reference is required for external use, it should be decoupled with a 200  resistor in series with a parallel combination of a 10 pF tantalum capacitor and a
0.1 pF ceramic capacitor, These decoupli are required to remove voltage spikes caused by the devices internal operation.

"These parameters are functionally tested on 2 pass/faul basis using the appropriate limits.

8All input signals are specified with tr and tf = 5.0 ns (10% to 90% of 5.0 V), timed from a voltage level of 1.6 V.

t,5 is defined as the time required for the data lines to change 0.5 V when loaded with the circuits of Figures lc and 1d.

12t, and t,, are measured with the load circuits of Figures 3a and 3b and defined as the time required for an output to cross 0.8 V and 2.4 V.,
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3.2.1 Functional Block Diagram and Terminal Assignments.
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3.2.4 Microcircuit Technology Group.
This microcircuit is covered by technology group (81).
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4.2.1 Life Test Burn-In Circuit ANALOG DEVICES INC

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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a. High Zto Vg b. HighZ to Vo,

20V

¢ Vgyto HighZ d. Vg, to HighZ

Figure 1. Output Load Circuits and Waveforms
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