ANALOG LC2MOS High Speed j.P-Compatible
DEVICES 8-Bit ADC with Track/Hold Function

AD7820

1.1 Scope.

This specification covers the detail requirements for a monolithic CMOS, microprocessor compatible
8-bit analog-to-digital converter which was a half-flash conversion technique to achieve a conversion time
of 1.6ps. The converter has a OV to + 5V analog input voltage range with a single + 5V supply.

1.2 Part Number.

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

Device Part Number'

-1 AD7820T(X)/883B
-2 AD7820U(X)/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:

X) Package Description

Q Q-20 20-Pin Cerdip
E E-20A  20-Contact LCC

1.3 Absolute Maximum Ratings. (T4 = + 25°C unless otherwise noted)

ANALOG-TO-DIGITAL CONVERTERS H

Vopto DGND . . . . . . e e e e e e e e e e e e e oV, +7V
Digital Input Voltage o GND (Pins 6-8, 13) . . . . ... ... ............. -0.3V, Vpp
Digital Output Voltage to GND (Pins 2-5, 14-18) . . . . .. .. ... ... ... ... —0.3V, Vpp
VrRer (F) O GND . . . o o e e e e e e e e e e e e Vrer (—); Vob
Vrer (m)OGND . . . . e e e e e e e e e e 0V, Vrer (+)
VINO GND . . e e e e e e e -0.3V, Vpp
Operating Temperature Range . . . . . . . . . . .. .. ... ... —55°C 1o +125°C
Storage TEMPEIature . . . . . o v 4 o v v o o s & o s v o s s e e e e e e e —65°C to +150°C
Lead Temperature (Soldering 10sec) . . . . . . . . . . . o v v o i v i it v ittt e +300°C
Power Dissipation (Any Package)to +75°C . . . . . . .. .. .. .. ... oo 450mW
Derates above +75°C by . . . . . . . . L e e e e e e e e e e e e e e e e 6mW/°C

1.5 Thermal Characteristics.

Thermal Resistance 8;c = 35°C/W for Q-20 and E-20A
854 = 120°C/W for Q-20 and E-20A
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AD7820 — SPECIFICATIONS

Table 1.

Design (Sub |Sub | Sub
Limit Group | Group| Group
Test Symbol | Device | Toun~Tmax| 1 2,3 |4 Test Condition’>2 Units
Resolution RES -1,2 |8 This is the minimum resolu- |Bits
tion for which no missing
codes are guaranteed.
Total Unadjusted Error® TUE | -1 1 1 1 +LSB max
-2 12 1 172 12
Analog Input Leakage Current | Iny -1,2 |3 3 3 + A max
Analog Input Capacitance C -1,2 |45 pF typ
Reference Input Resistance R; -1,2 |1 1 1 k) min
4 4 4 k() max
Digital Input High Level Vin -1,2 |24 2.4 2.4 CS,WR,RD V min
3.5 3.5 3.5 Mode (Pin 7)
Digital Input Low Level Vio -1,2 |08 0.8 0.8 CS,WR,RD V max
1.5 LS 1.5 Mode (Pin7)
Digital Input High Current -1,2 | 1.0 1.0 1.0 CS,RD wA max
3.0 3.0 3.0 WR
200.0 200.0 | 200.0 Mode (Pin 7)
Digital Input Low Current In -1,2 | 1.0 1.0 1.0 CS,WR,RD Mode(Pin7) | — A max
Digital Input Capacitance G -1,2 | 8.0 CS,WR,RDMode(Pin7) |pFmax
Digital Output High Level Vou -1,2 | 4.0 4.0 4.0 DB0-DB7,0FL,INT V min
Isource = 360pA
Digital Output Low Level VoL -1,2 | 0.4 0.4 0.4 DB0-DB7,0FL,INT V max
Ispvx = 1.6mA
Digital Output Low Level VoL -1,2 | 0.4 RDY; Ignk = 2.6mA V max
Floating State LeakageCurrent | Ioyr | -1,2 | 3.0 3.0 3.0 DB0-DB7 A max
Digital Output Capacitance Cour | -1,2 | 8.0 (Typically 5pF) pF max
Slew Rate, Tracking -1,2 | 0.1 Vius
Supply Current from Vpp Iop -1,2 | 15.0 20.0 | 200 CS=RD=0ov mA max
Power Supply Sensitivity -1,2 | 14 1/4 174 Vop = 5V 5% +LSB max
CS 1o RD/WR Setup Time tes -1,21(0 nsmin
CS 1o RD/WR Hold Time ta -,2 |0 nsmin
CSw0RDY Delay. Pull-Up
Resistor 2k2* toy | —1,2 | 100 70ns maxat +25°C ns max
Coaversion Time (RD Mode) taap | -1,2 | 25 1.6 2.5 s max
Dats Access Time RD Mode)® | tacco | —1,2 | tcrp +50 (tcmp + 20) ns maxat +25°C| ns max
RD t0INT Delay(RDMode)* | tperu | —1,2 | 225 175ns maxat +25°C ns max
Data Hold Time® tou ~1,2 | 100 60ns maxat +25°C ns max
Delay Time Between Conversions| tp -1,2 | 600 500ns min at +25°C ns min
Write Pulse Width twr -1,2 | 600 DS max
. 50 ns max
Delay Time Between WR
and RD Pulses D -1,2 | 700 600ns max at +25°C nsmin
Data Access Time® (WR/RD
Mode, See Fig. 4) tacct -1,2 | 250 160ns maxat + 25°C nsmax
RD to INT Delay t -1,2 | 225 140ns maxat +25°C ns max
WK 1o INT Delay* e | —1,2 | 1700 1000ns max at + 25°C ns max
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AD7820

Design Sub Sub Sub
Limit Group | Group| Group
Test Symbol | Device | Toin—Tuax| 1 2,3 4 Test Condition’ Units
Data Access Time* (WR/RD
Mode, See Fig. 3) taccz -1,2 | 110 70ns max at + 25°C ns max
WR 10INT Delay (Stand-
Alone Operation)* unwr | —1,2 | 150 100ns max at + 25°C ns max
Data Access Time after INT
(Stand-Alone Operation) tp -1,2 (75 SOns max at + 25°C ns max
NOTES

'Vop = +5V; Vage(+) = +5V; Vagr(—) = GND = OV unless otherwise specified . Specifications apply for RD mode (Pin 7 = 0V).
2All input control signals are specified with t, = t; = 20ns (10% to 90% of + 5V) and timed from a voltage level of + 1.6V.
*Includes gain error, offset error and linearity error.

C, = SOpF.
M d with load circuits of Figure 1 and defined as the time required for an output to cross 0.8V or 2.4V.
‘Deﬁnednthen'merequimdfonhedatnlinestochmg:O.SVwbmlmdedwiththccirmiuolFigureZ.
5V 5V

3k 3k
DBN DBN DBN O : 2 j— O DBN

100pF 3kQ 10pF 10pF

DGND g %DGND DGND % gDGND
a. High-Z to Vpoy b. High-Z to Vg, a. Vou to High-Z b. Vo to High-Z
Figure 1. Load Circuits for Data Access Time Test Figure 2. Load Circuits for Data Hold Time Test

3.2.1 Functional Block Diagram and Terminal Assignments.

v E Package (LCC)
&)
20
Veert+) (12 o L J8) GFL g § £ 8
Vaeet-) (11 ADC 3 2 1 20 18
[__ (4MSB) ™
T
Ve 3 | — - D82 4 :_ _: 18 OFL
| THREE
48T STATE DATAOUT D83 5 17 DB7 (MSB)
DAC DRIVERS PINS 25,1417 AD7620
1 ] WHRRDY 6 TOP VIEW 16 D86
V‘.;s(:l_ oo MODE 7 15 DBS
FLasH A5 e 14 DB4
(aLSB) AD7820
TIMING AND CONTROL I NC 9§ ®w N I
CIRCUITRY = g JOCI
L
GND MODE WR/RDY CS RD Nt
3.2.4 Microcircuit Technology Group.
This microcircuit is covered by technology group (81).
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AD7820

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).
Voo
b3 L )
3 sk .\ > 100
—] v Ve [F5———
[2] oeo ne [79] sv- f ——
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B2 ¢—{7] mooe DB4 E POWER-UP T CONVERT. START
TSAD )—AWA- {e]m & [3}—
1w Vaes (+) [12]-
g K0 EL Veer () E—I INITIALIZATION SEQUENCE

Vpop = 6V
R1,R2FORPROTECTION ONLY
R3ISAPULL-UPRESISTOR

5.0 Dig{tal Interface.

The AD7820 has two basic interface modes which are determined by the status of the MODE pin. When
this pin is low the converter is in the RD mode, with this pin high the AD7820 is set up for the WR-RD
mode.

5.1 WR-RD Mode.

In the WR-RD mode, pin 6 is configured as the WRITE input for the AD7820. With CS low, conversion
is initiated on the falling edge of WR. Two options exist for reading data from the converter.

In the first of these options the processor waits for the INT status line to go low before reading the data
(see Figure 3). INT typically goes low 700ns after the rising edge of WR. It indicates that conversion is
complete and that the data result is in the output latch. With CS > low, the data outputs (DB0-DB7) are
activated when RD goes low. INT is reset by the rising edge of RD or CS.

al

£ 8

Figure 3. WR-RD Mode (trp>tmr)
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AD7820

The alternative option can be used to shorten the conversion time. To achieve this, the status of the INT
line is ignored and RD can be brought low 600ns after the rising edge of WR. In this case RD going low
transfers the data result into the output latch and activates the data outputs (DB0-DB7). INT also goes
low on the falling edge of RD and is reset on the rising edge of RD or CS. The timing for this interface

is shown in Figure 4.

[e—tcsn
AY 7
wn ¢ /
—
tess Y tp
| o
iNT
— T
—¥ " VALD
DBO-DB7 e — — —_—
DATA ~
taccr = bt —tme| tow |em—

Figure 4. WR-RD Mode (trp>tinri)

5.2 RD Mode.

The timing diagram for the RD mode is shown in Figure 5. In the RD mode configuration, conversion
is initiated by taking RD low. The RD line is then kept low until output data appears. It is very useful
with microprocessors which can be forced into a WAIT state, with the microprocessor starting a conversion,
waiting, and then reading data with a single READ instruction. In this mode, pin 6 of the AD7820 is
configured as a status output, RDY. This RDY output can be used to drive the processor READY or
WAIT input. It is an open drain output (no internal pull-up device) which goes low after the falling edge
of CS and goes high u-npedance at the end of conversion. An INT line is also o provided which goes low at
the completion of conversion. INT returns high on the rising edge of CS or RD.

The AD7820 can also be used in stand-alone operation in the WR-RD mode. CS and RD are tied low
and a conversion is initiated by bringing WR low. Output data is valid typically 700ns after the rising
edge of WR. The timing diagram for this mode is shown in Figure 6.
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Figure 5. RD Mode

REV. A

o I—' Figure 6. WR-RD Mode Stand-Alone Operation,
CS=RD=0
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