ADC-810, ADC-811 AT
121, HighSpeed D OANEL
Hybrid A/D Converter .

FEATURES
® 2 Microsecond maximum conversion
time
* 12-Bit resolution
* Industry-standard pinout
® -55°C to +125°C Operation B AL e -
®
GENERAL DESCRIPTION ' Sueren < "‘"‘» ien
DATEL’s ADC-810 and ADC-811 are high ‘
speed, high performance 12-bit analog-to- N e
digital converters manufactured with thick- .| . asigld
and thinfilm hybrid technology. Utilizing - ‘orsaer eron oF
the successive approximation conversion icomean o l_—
technique, the ADC-810 achieves a 12-bit ’ I SEBEEEEERE f i
conversion in & maxifium of onfy 2'icro- o - b otk sont
seconds. ConversiQfifime forthe ADC811 | - . . "™ e sccesmve cveLe
is 3 microseconds_maximum, this being | = T frre DS
the only differsnce between the two units. @)
Both models ‘aré pin-compatible_with in- Cou r —L
Gusiy Sardand ADG.5/37 converers, of- A RIRRRRERRTANGE
fering incressed! spRidl, high accuracyand |7, T 2L OR CRERRERIIR 2.
reliability evenhe M*mnlltarytemperme ¢ cONV se o usa G, OATA
range. P PARALLEL DATA OUT
These converters feature four pin-
programmable input voltage ranges: 0 to
+10V dc, 0 to +20V dc, +5V dc, and
+ 10V dec. A user selectable input buffer
amplifier is included for applications where
100 MQ input impedance is required. ~ -
Other specifications include a maximum
nonlinearity of +1 LSB, and a.gain a e e -
tempco of 20 ppm/°C maximum. The dif-
ferential nonlinearity tempco is 5~ o Cooo B s
ppm/°C maximum. . "MECHANICAL DIMENSIONS o MUT/OUTPUT
Output data is available in parallel or serial s —y T CONNECTIONS
form. Output coding is complementary [ —— ciouaMax [PN]  Fumncrion  [en]  rFuscrion
binary, compiementary offset binary or 1 | 817 12007 tLse) 17 fcLock RATE
complementary two’'s compiement.- All - - °”°“”‘“’HV ? N 2 [ T ouT 18 JREF. OUT
digital outputs are TTL-compatible: . . DX DA KOVAR N L« T 19 |CLOCK OUT
. o — 4 T HBUT 20 |€.0.C. {STATUS)
e AOCE10 and A0CS) a1 0, oo R =
16} siT70uT 22 [COMPAR. INPUT
' 8 BITS OUT 24 |10V INPUT
St e 71 S - ] i Y
tation, and high speed muttiplexed data : . B 7 [cAm ADRST
acquisition systems. : N . 12 |_BIT 1 OUT (MSB) | 28 |+15v POWER
. t for both rters is : : 13| 8r fOUT(ﬁ) 29 |BUFFER OQUTPUT
16V and +5V. Models are svaliaple for | st . mi|—l-om| Lalsomerac o lsurrenmn
5 1 F 1511 M. 1 |-15v
operation over the commercial, 0°C to N l._?gg __' 12'2? “The osglrowen 32 [SERIAL OUTPUT
+70°C, and military.. -55°C t0 +125°C .
temperature ranges. All devices are pack- NOTE: y .
aged in a 3!=pin h@l’lﬁbﬂmy ‘!08|9d NOTE: PINS HAVE 0.025 INCH STANDOFF FROM CASE, £0.01
_ ceramic case.
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D OATEL

ADC-810, ADC-811

FUNCTIONAL SPECIFICATIONS,

ADC-810, ADC-811

Typical at 25°C, + 15V and + 5V supplies unless otherwise noted

DESCRIPTION

INPUTS

Analog Input Ranges, unipolar! .. ...
Analog Input Ranges, bipolar' . ... ..
inputimpedance . ................

Oto +10VFS,0to +20V FS
+5V, +10VFS

1.05 kQ (0 to + 10V, +5V)
4.2 kQ (0 to +20V, £ 10V)

Input Impedance with Buffer ....... 100 Megohms

Input Bias Currentof Buffer ........ 125 nA typical, 250 nA max.

inputOvervoltage2 ............... + 15V

StartConversion . ................ 2V min. to 5.5V max. positive pulse with dura-
tion of 50 nsec. min. Rise and fall times <30
nsec. Logic ''1” to ‘0" transition resets con-
verter and initiates next conversion. Loading: 1
TTL load

OUTPUTS?

Parallel OutputData ..............

Coding, unipolar .................
Coding, bipolar ..................

Serial QutputData................

12 parallel lines of data held until next conver-
sion command.

Vout (*“0")< +0.4V

Vout (“1")= +2.4V

Complementary Binary

Complementary Offset Binary

Complementary Two's Complement

NRZ successive decision puises out, MSB first.

Complementary Binary or Complementary Off-
set Binary Coding.

Nonlinearity, m ..
Differential Nonl rity, ma.
Gain Error, max., beforeadj. .......
Zero Error, max., unipolar, before adj.
Offset Error, max., bipolar, before adj.
Temp. Coeff. of Gain, max. ........
Temp. Coeff. of Zero, unipolar, max. .
Temp. Coeff. of Otfset, bipolar, max.
Diff. Nonlinearity Tempco, max. . ...
Conversion Time4, 1:
1

8
Buffer Settling Time, 10Vstep ...... -
Power Supply Rejectionmax. ......

End of Conversion (Status) . . ....... Conversion status signal. Output is logic*‘1”’
during reset and conversion and logic *'0”
when conversion complete.

ClockOutput .................... Train of positive going +5V, 70 nsec. pulses.
6.5 MHz for ADC-810, and 4.3 MHz for
ADC-811 (Pin 17 grounded).

PERFORMANCE
Resolution .. ....................

12-bits (1 part in 4096)
+1LSB

+1LSB

+0.1%

+0.15% of FSR*
+0.15% of FSR*

+ 20 ppm/°C

+ 10 ppm/°C of FSR5
+10 ppm/°C of FSRS

5ppm/°Cof FSR ~ ADC-811 only
2.0 usec. max. 3.0 psec. max.
1.7 usec. max. 2.6 pusec. max.
1.4 usec. max. 2.1 psec. max.

nsec. to 0.01%
0.01%/% Supply max.

POWER REQUIREMENTS -

Analog Supply, positive . ..........
negativ

+15V dc + 0.5V at 70 mA max.

contact the factory.
Alt digitat outputs can drive 5 TTL loads.

roN

buffer ampiifier.

4+ 10V dc input.
Short cycled operation.

® o

(N —15V dc +0.5V at 30 mA max.

LogicSupply .............c..u.tn +5V dc +0.25V at 240 mA max.
PHYSICAL/ENVIRONMENTAL

Operating Temperature Range, MC . 0°Cto +70°C

MM . -55°Cto +125°C

Storage Temperature Range ....... —65°C to +150°C

PackageSize.................... 1.700 x 1.100 x 0.160 inches

PackageType ................... 32 pin ceramic

Ping ............ i 0.010 x 0.018 inch Kovar

Weight ....................00a.s 0.5 ounces (14 grams)
FOOTNOTES:

1. For information on modeis with 0 to +5V dc and + 2.5V dc input voltage ranges, please
The input buffer cannot be used with the 0 to + 20V dc input range.
Without buffer ampiifier used. ADC-810/811 may require external adjustment of clock rate using the

. FSR is full scale range and is 10V dc for 0 to + 10V dc or 15V dc input and 20V dc for

TECHNICAL NOTES

1. Use of good high frequency circuit
board layout techniques is required for
rated performance. Digital common
(Pin 15) and analog common (Pin 26)
are not connected internally and
therefore must be connected as directly
as possible externally. Also, it is
recommended that the analog and
digital supplies be externally bypassed
with a 0.01 uF ceramic capacitor in
parallel with a 1 uF electrolytic capaci-
tor. The 15V dc supply should be by-
passed to ground with a 10 F electro-
lytic capacitor. Additionally, Pin 27
(Gain Adjust) should be bypassed to
ground with a 0.01 uF ceramic
capacitor.

2. External adjustment of zero or offset
and gain are provided for by trimming
potentiometers connected as shown in
the connection diagrams. The poten-
tiometer values can be between 10 k
and 100 k ohms and should be 100
ppm/°C cermet types (such as
DATEL’s TP Series). The adjustment
range is +0.2% of FSR for zero or off-
set and +0.3% for gain. The trimming
pots should be located as close as

possible to the converter to avoid noise.

3. Short cycled operation results in
shorter conversion times where the
conversion can be truncated to less
than 12 bits. This is done by connecting
Pin 14 to the output bit following the last
bit desired. For example, for an 8-bit
conversion, Pin 14 is connected to bit 9
output. Maximum conversion times are
given for short-cycled conversions of 8
or 10 bits. In these two cases, the clock
rate is also speeded up by connecting
the clock rate adjust (Pin 17) to +5V
(10 bits) or + 15V (8 bits). The clock
rate should not be arbitrarily speeded
up to exceed the maximum conversion
rate at a given resolution, however, or
missing codes will result.

4. These converters dissipate 2.8 watts of
power. The case to ambient thermal
resistance is approximately 20°C per
watt. For ambient temperatures above
50°C, care should be taken not to
restrict air circulation in the vicinity of
the converter. Also, it is recommended
that the converter be mounted directly
to the circuit board (without the use of a
mounting socket) and that good ther-
mal contact be established between
the case bottom and the circuit boart
grounded plane by use of a silicone
thermal joint compound such as
Wakefield type 120 or equivalent. For
operation in ambient temperatures ex-
ceeding 85°C, air flow of at least 400
linear feet per minute is recommended.
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ADC-810, ADC-811 A D OV/ANEL

Ty TIMING DIAGRAM FOR ADC-810,ADCB11. . -
al—ln- 50NSEC MK,
|-b- ToNsEC - )
ooy
TR J" - T 1" vauo
il 2NsEC | fa-7onsec -qu—sousec o i
s (LIUIL T I 1 R TINING BIAGRAM
x> | wnsec i T b - . OPERATING PERIODS
SERIAL NGC, - .
DATA tJorilare [ars |ere | ers | are [ ar7 ] ave{ aro | arioforn]eriz - ADC-810 ADC-811
S - 1 msa l l—‘l l J l l I l L';E— . Ty 2.0 usec. 3.0 usec.
s . T, 98 nsec. 258 nsec.
= I |
arz I I N : ‘ _ OUTPUT: 101010101010
. BT 12 -
w i L
CLOCK RATE ADJUSTMENT * SHORT CYCLE OPERATION

Refer to Technical Note 3 for methods of reducing the
overall ADC-810 or ADC-811 conversion time.

5V, 2kQ Trifi Pot

: -F . . . .
DAIA OUTROT PIN - “m,’g%"g A - T
.' . = Tot
PIN 14 CONNECTION - :
RES. (8178) ] PN taTO |- R 1470
. e PN [ F o ”’%TE—'J
) e ‘2 - "PIN10 ‘PING
CLOCK RATE VS. VOLTAGE 3. PIND . PINS-
. SV 4 PINS .. PIN2
PIN 17 CLOCK RATE- - & CPINT ey
VOLTAGE ADCH11- | ADcCs10 6 PING _PIN18
oV 3 MHz - -6.5 MHZ :
+6V . 52MHz 7.8 MHz
+ 15V $:4 MHz 8.1 MHz
o CLOCK RATE An.lusmsnr RANGE R
8, 10, & 12 BIT CONVERSION. . -

8.5 MHz t0, 7.8 MHz {Aoc-m 0) :
32MH11033 MHz (ADC-811) 17 at86 | T4 asec
15V, SKQ Trim Peat . 2.8 2.1
6.5 MHz to 8.1 MHz (ADc-sw) o & 17816 | 17828
3.2 MHz to 4 MHz (ADC-811) PINS TOGETHER T4 81 1482 1484
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ADC-810,-811

INPUT CONNECTIONS
[ INPUT | WITHOUT BUFFER WITH BUFFER
VOLT. INPUT | CONNECT THESE | INPUT CONNECT THESE
RANGE PIN PINS TOGETHER PIN PINS TOGETHER
OVio +10V| 24 = 23826 30 = 73826 | 29824
0V to + 20V 25 - 23826 30 - NA NA
* 5V 24 - 234822 30 — 23822 29&24
* 10V 25 s 23822 30 - 238 22 29825
OUTPUT CODING TABLES CALIBRATION PROCEDURE
BIPOLAR OPERATION 1. Connect the converter as shown in the applicable connec-
INPU"{A\"%gAGE OFFscEg’gleARY é:g::iz\:g‘sr tions diagram. A trigger pulse of 50 nanoseconds minimum is
applied to the start conversion input (pin 21) at a rate of 200
=10V +5v_ | msB LSB | MSB Ls8 kHz.
+9.9951v] +4.9976V | 0000 0000 0000 | 1000 0000 0000 "
+7.5000 | +3.7500 0001 1111 111t | 1001 1111 1111 2. Zero and Offset Ad’uStments
Apply a precision voltage reference source between the ap-
+5.500 + 2.5000 0011 1111 1111 { 1017 1111 11N . .

00000 | 00000 |0111 1111 1193 [ 1111 1 11 propriate input for the selected full scale range and ground.
_50000 | —25000 [1011 1111 11910011 1111 1 Adjust the output of the reference source to the value shown
75000 | -37500 | 1101 1111 1111|0101 1191 11m1 in the Calibration Table for the unipolar zero adjustment 0+
~10000 | =5.0000 | 11111111 1111 ]o0111 1111 1m Y LSB) or the bipolar offset adjustment (0 - ' LSB). Adjust

the offset trimming potentiometer so that the output code
flickers equally between 1111 1111 1111 and 1111 1111
UNIPOLAR OPERATION 1110 for the unipolar range and between 0111 1111 1111
COMP. and 1000 0000 0000 for the bipolar range.
INPUT RANGE BINARY CODING 3. Full Scale Adjustment
0TO +10V 07O +20V [ MSB LSB .
Set the output of the voltage reference source used in step 2
+9.9976V | +19.9952v | 0000 0000 0000 : : N N
+87500 | +17.5000v | 0001 1111 1111 to the value shown in the Calibration Table for the unipolar or
+75000 | +15.0000v [00t1 1111 111 bipolar gain adjustment (+ FS — 114, LSB). Adjust the gain
+ 20000 + 12-%3 % :: ::1: :m trimming potentiometer so that the output code flickers
+ 2.50000 " + 9. 1
t00024 | +00049v | 1111 1111 1110 equally between 0000 0000 0000 and 0000 0000 0001.
0.0000 +0.0000V | 1111 1111 1111
TYPICAL CONNECTIONS CALIBRATION TABLE
415V — 15V + 5V UNIPOLAR RANGE + % LSB +FS.-1%: LSB
0to + 10V +122mv +9.9963 V
0to +20V +2.44mV + 19.9927V
BIPOLAR RANGE - LSB +FS.-1%: LSB
. 5V -1.22mv +4.9963V
®cLock out =10V —244mv +9.9927V
START SERIAL OUT - - -
CONVERT — For information on models with 0 to + 5V and = 2.5V input
T [\3 MSB N voltage ranges please contact the factory.
(D [@ mss
ANALOG ) BIT2
INPUT
o——& )BIT 3
sV [@eirs
OL:08 mgﬁ#kﬂ_
GaN (DBIT6 ¢ ouTPUTS
ADJ. 6 BIT?
+ 15v
10K
10K ?min) [oers
oo *::V:I@ (OBiTe
01l
kv (> 8T 10
! (DT
- Duse

{min)
<15V g+ 15V #UNIPOLAR OPERATION, 0V TO + 10V, CONNECT PIN 2310 26
bl
Yo ORESET BIPOLAR OPERATION, ~5V TO +5V. CONNECT PIN 23 to 22
100K |
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ADC-810, ADC-811

D CATEL

NOTE

In any application usmg the ADC-810 or the ADC-811,
slgnal integrity and noise isolation are a function of ground-
ing. The suggested ground plane shown should be used
whenever possible.

GROUND PLANE LAYOUT
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Providing Three-State Outputs

For applications where the coverted input must interface
to tri-state: TTL or CMOS logic, the ADC-810 or ADC-811
outputs are’ Qasﬂy converted using buffers such as the
DMB8095's shown in the diagram. Signal length must be
less than one. inch between devices to ensure signal
integrity. Also note that two's complement outputs are
available from the ADC-810 and ADC-811 by using pin 13
instead of Pin 12 as the MSB output. The timing diagram
shows the delays incurred as the signal passes through
the buffers.

HIGH SPEED THREE-STATE OUTPUT BUFFER

LESS THAN 1

MS8 ouT
ard A4 Ya O MSB OUT
n A3 va o
10 pb———O0———{ AS o a5 Y$ p———0
by OMEO% L o
8 a6 Y6 |——o
7 Al Y1 ———0 BIT6 OUT
@76 0UT .
Gt
ADC-810
,»_A o OUTPUT
OR ENABLE ..
| ADC -811 BiT70UT N
| 13 ™ va BIT7 OUT
‘ s a3 ¥3 f——0
\ 4 AS Y5 p——G
| 3 Az DMBOSS o |
2 A6 Y6 ——0
1 A A4l QO LSB OuUT
158 0UT

"FOR TWO'S COMPLEMENT OUTPUT CODING THIS CONNECTION IS PIN 13 (MSB)

DATA QUTPUTS IN
HIGH IMPEDANCE STATE
H—

QUTPUY ENABLE
CONTROL

AFTER 27 NSEC MAXIMUM
DELAY. QUTPUTS GO TO
HIGH IMPEDANCE STATE

=

AFTER 37 NSEC MAXIMUM
D€LAY DAYA APPEARS AT
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D OANEL

ADC-810, ADC-811

HIGH SPEED DATA ACQUISITION SYSTEM

GAIN RESISTOR
o0

o—
o—t
ouTA
CHANNEL
INPUTS MX-1816
out B
H GAIN .
SELEC B®BOR
o—f MUX
THH1B

ADC-810

OR
ADC-811

10V INPUT

START
CONVERSION

@—O SERIAL DATA
out

|

TOOEPIEEEE OB B
zz
85

,,
1%
@

— ] -
I CONTROL
MUX ADDRESS
REGISTER Losie
LEAD P CLEAR
O U O O o
CAD CA1' CA2 CA) DELAY STROBE

The four DATEL components shown in the diagram make up a 12-bit,
high-speed data acquisition system capable of throughput rates of 200
kHz. The system can accept up to 16 single-ended input channels using
DATEL's MX-1616 CMOS multiplexer or up to eight differential chan-
nels using the MX-808.

Other DATEL components in the system are the AM-551, a hybrid preci-
sion programmable gain instrumentation amplifier and the SHM-4860, a
200 nanosecond, 0.01% hybrid sample-and-hold device.

DATEL, Inc. 11 Cabot Boulevard, Mansfieid, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356

ORDERING INFORMATION

MODEL

ADC-810MC
ADC-810MM
ADC-811MC
ADC-811MM

ACCESSORIES
Part Number

TP10K or TP100K

TEMP. RANGE

0°Cto +70°C
-55°C to + 125°C

0°Cto +70°C
-55°C to + 125°C

Description

Trimming Potentiometers

1-105
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