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ADC-816, ADC-826

pulses out, MSB first, at
internal clock frequency
Loading: 4 TTL loads.
End of Conversion(EOC) .............. Conversion Status Signal.
Output is logic high
during reset and
conversion, low when
conversion is complete.

Loading: 4 TTL loads.
ClockOutput ........................ Train of positive going, 0
to +5V, 30 nsec. pulses.
Clock Frequency ADC-816MC/MM . . ... 14.6 Mz P
ADC-826MC/MM ... .. 8.1 MHz
Reference Output, Voltage . . ........... —-10.00V +0.02V
Current ............. 0 to +20 mA (sink only)
Impedance .......... 10Q max. fg < 10 MHz
PERFORMANCE
Resolution ................c..0vneenn 10 bits
Conversion Times, ADC-816MC 800 nsec. max.
. 1.4 usec. max.
Nonlinearity ................ + ¥ LSB max.

rity ..
Differential Nonlinearity® . + % LSB max.
Gain Error?, before adjustment, unipolar . . +0.3% of FSR max.®
bij r...+0.2% of FSR max.
Zero Error, before adjustment, uni r... +0.2% of FSR max.
Oftset Error, before adjustment, r .. £0.1% of FSR max.
+ 37 ppm/°C max.
.. £28 ppm/°C max.
.. 412 ppm/°C max.
+ 23 ppm/°C max.
1 0.19%/°C
+ 20 ppm/°C max.
+0.008%/% supply
.. Over operating Temp.
Range
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ABSOLUTE MAXIMUM RATINGS POWER REQUIREMENTS
Positive Supply,pin12 ................ +16V dc
Negative sf;dy,ppm B e — 16V d¢ Analog Supply,pin12................. +15V /gc + 1V dc at
Logic Supply, PINIT oo, +7V dc 1016 m max., p
LogicInputs . .. ...oveeinnrniinainnnn. +7V dc pind.........eenn 0 2‘ dc t c at
....................... i i .
Analog Inputs iﬁpzt‘”;gﬁ;: lected analog Reference Supply,pin3 ............... -15V dc 1 0.5V dc at
34 mA max. 2
L Ul PIN17 +5V dc +0.25V dc at
FUNCTIONAL SPECIFICATIONS ogic Supply, pt A ey
Typical at +25°C, +15V dc and +5V dc supplies, unless otherwise PowerDissipation .................... 1.7 watts typical,
noted. 2.9 watts max.
INPUTS PHYSICAL/ENVIRONMENTAL
Analog Input Ranges unipolar' ... ....... Oto -5V,0to —10V, 0 Operating Temp. Range SuffixC ....... 0°C to +70°C
bipok to 2-52‘? SV, £ 10V SuffixM........ ~55°C to +125°C
,ef,,e:,c'e """"" fg 5V tot _ 1015\, Storage Temperature Range .. .. —-65°C to +150°C
Input Impedancez 5V range . T 3420 PackageType ............... %2-&1:‘ ir::e[r)r'n';?ucally sealed
e
yrange........ b PINS e eeneene et ee e 0.010 x 0.018 inch gold
bipotar input .. 1'Ka plated Kovar
reference (pin 5). . . .2 KQ Weight ...............coiiivinen 0.8 ounces (23 grams)
StartConversion ..................... 2V min. to 5.5V max.
positive pulse with
duration of 25 nsec. min. .
Rise and fall times typical FOOTNOTES:
10 nsec. Logic ‘1" resets 1. Bipolar input must be tied to ground.
converter. Logic ‘0"’ 2. Resistance tolerance is —30%, +50%, + 50 ppm/°C.
initiates conversion. 3. All coding is inverted analog.
Loading: 1 TTL load. 4. Two's Compl Binary available for parallel output only.
5. Maximum conversion time is specified at full rated operating temperature. The
OUTPUTS ADC-816MM has a maximum oonverston time of 900 nanoseconds at full rated
See Technical note 3 for 25°C conversion time.
ParalleiOutputData .................. 11 Parallel lines of data 6. Tested over full rated operating temperature range.
(10 binary bits + MSB) 7. includes Zero Error.
heid untii next conversion 8. FSR is Full-Scale Range.
command. Vour (10"} 9. Includes internal reference Tempco. Given as a maximum for 5V FSR, these
=< +0.4V. Vgoyr ("17) values improve by 10% for 10V FSR, and by 20% for 20V FSR.
= +24V.
Loading: 2 TTL loads
Coding3, unipofar .................... Straight Binary TECHNICAL N_OTES L . .
bipolart .. ............oiiiun Offset Binary, Two's 1. Use of good high frequency circuit board layout techniques is
Complement . required for rated performance. The power common (pin 1),
SerialOutputData.................... NRZ successive decision comparator common (pin 7), and signal common (pin 6) are

not connected internally, and therefore must be connected
externally as directly as possible, through a low resistance,
low inductance path. The extensive use of a ground plane for
all common connections is highly recommended. Also, it is
recommended that the analog and digital suppiies, aithough
they are internally bypassed with 0.033 xF capacitors, be ad-
ditionally bypassed externally at the supply pins with 1 xF
electrolytic capacitors.

2. The digital outputs are not buffered from their internal

application and so are sensitive to unusual loading or long
lines. Terminate these outputs with normal TTL inputs not
more than 3 inches from the data output pin. Analog inputs
must be non-reactive such that leads should be short and
purely resistive. The reactive component of any analog input
source, as seen at the analog input pin, should be less than
0.3% of the analog input resistance at that pin, for
frequencies below 20 MHz.

3. Conversion time is measured from the rising edge of a 40

nanosecond start input puise to the falling edge of the EOC
output. The conversion time is factory set at +25°C for the
ADC-816MC/MM at 750 nanoseconds and 1.25 micro-
seconds for the ADC-826MC/MM. The worst case conver-
sion time at the maximum rated operating temperature is
given as a maximum specification.

4. To use the internal reference, the reference supply pin (pin 3)

must be connected to the — 15V supply. If the reference
supply pin (pin 3) is disconnected or grounded, the internal
reference will be disabled at a power saving of approximately
200 mW.

1-111



http://www.arrow.com
http://www.arrow.com

ADC-816, ADC-826

D O/ANEL

5. Serial output data is available in NRZ format successive dem-;
sion pulses, MSB first, in straight binary or offsit birary cod-’
ing. Synchronization of the serial output data |§ gmlevw'

through the. use of the clock output (pin 30). This sameé €lock
output also controls the output register such that at the rising
edge of the output clock the previous data bit may be clocked
out. However, there will be no clock eBge to clock out the
LSB. A Serial DATA Recovery circuit is diagrammed on the
applications page that will correct this.

6. These converters have a case-to-ambient thermal resistance
of 22°C per watt. At temperatures above +70°C, an air flow
of at least 400 linear feet per minute is recommended. To

KV

CALIBRATION PROCEDURE

1. Connect the converter as shown in'the applicable connec-
tions diagram. A tngger pulse of hetween 40 nanoseconds
and 100 nanoseconds is applied te- the maﬂ oonversron input

“{pirr 31) at the rate of 200 kHv .

. Zero and Offset Adluﬂmmh
Apply a precision voltage reference source between the
appropriate input for the selected full scale range and ground.
Ad;ust the output of the referénce source ta:the value shown
in the Calibration Table for the unipolar zero adjustment
(0 - 2 LSB) or the bipolar offset adjustment ( + FS:'2 LSB).
. Adjust the appropriate llmmg potentiometer so that the output
code flickers ‘equally betwaeh .XD000 00000 and
X0000 00001, The MSB indicated by X will be 0 for straight
_binary and offset binary codlng or 1 for two 's complement
_ output coding. -
3. Full Scale Adjustment .
.Set the outpit of the voltage referance source usad in step 2
..to the value shown in the Calibration Table for the unipolar or
bipolar gain adjustment (~FS + 1% LSB). Adjust the gain
. trimming. potentiometer so- that the- gutput code flickers
equally between X1111 11111 and X1111-11110. The MSB
indicated by X, will be 1 for stralght binary and offset binary
coding or coding or 0 for two’s complement output coding.

N

UNIPOLAR| INPUT | "[BIPOLAR] INPUT
RANGE [ADJUST.VOLTA RANGE | ADJUST.| VOLTAGE
0To -5V [ 2ero | -24mv | 17§25V | Offset | +2.4075V
Gain | ~49827v k1" T | @din | | “2.4e87v
0To -1V Zeéro | -49mV | T° 48V | Offset | +4.9951V
Gain | -9.9854V ST " Gain- | ~4.9854v
0To -20V| Zero ~9.8mV ] "1V | Offset +9.9902v
: Gairt | -19.9707V Gain | ~9.9707V
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operate at etevated temperatures it is recommended that the
converter be mounted directly t64ié& oircuit board (without the
use of a mounting secket) and that good thermal contact be
established betwegn the case bottom and the circuit board
ground plane by usé of a silicone thermal joint compound
such as Wakefield Type 120 or equivalent.

. Applications ‘of these converters that require the use of a

by DATEL’s model SHM-HU,

sample-hold may be satisfie
ng 25 nanoseconds acqunsmon

an ultra-fast hybrid unit featu
time and a + 2.5V inpit rarige.

APPLICATIONS

TIMING DIAGRAM FOR ADC-816, ADC-826
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MODEL TMAX 1. Ty
ADC-816MC/MM 800 n sec 44 n sec 23-64 n sec
ADC-826MC/MM 1.4 i sec 100 n sec 79-114 n sec

CODING TABLES
UNIPOLAR OPERATION

INPUT RANGE . STRAIGHT BINARY
Oto —20V | Oto —10V [0to -5V [M§8 LSB
~19:9805 [ ~9.9902v | -4.9951 [1¥11. 11 1111
-~17.5000 -| —8:7500 ~4.3750-14%10 .00 0000
~15.0000 | —7.5000 ~3.7500 |[1100 00 0000
~10.0000 | -5.0000 -2.5000 |1000 00 ' 0000
-5.0000 | -2.5000 -1.2500 [0100 00 0000
-2.5000 | ~1.2500 -0.6250 {0010 00 0000
-0.0198 | -0.0098 -0.0049 {0000 00 0001
0.0000 | 0.0000 0.0000 {0000 00 0000
BINARYOPERATIGN
i T~ TwOo's
mwrrnmez v DFFSETWY COMPLEMENT
+10V +5V +2.6¥, ..} 8 | 8B - [T]
-9.9805 | -4.9902 }-24951 | 1111 11 n11*o111~r’1 1M
-7.5000 | -3.7500 {-1.8750 | 1110 00 0000 ]0116 Q0 0000
-5.0000 { —2.5000 | -1.2500 {1100 00 0003 |0100 00 0000
0.0000 | 0.0000 | 0.000 | 1000 00 . 0000 |0000 .00 0000
+5.0000 | +2.5000 | +1.2500 | 0100 00: 6000 | 1160 00 0000
+7.5000 | +3.7500 | +1.8750 | 0010 00 0000 {1010 .00: -0000
+9.9805 { +4.9002 |+2.4951 | 0000. 00 0001 {4000 00 000t
+10.0000 | +5.0000 {+2.5000 | 0000 00 0000 |1000 00 0000
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Y BIPOLAR OPERATION ™ 7%

UNIPOLAR OPERATION
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or Y000 ADC 816
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20K}
1001}
M £10V INPUT
= 514t
15v =
+6VINPUT
2ait
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124
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ADJUST o
M £10V INPUT
514
£ 5VINPUT
2451
O—’\/\/\r—@ £2.5VINPUT
2?0

6 | SIG COM

COMP. GRND

COMP. GRNOD.

UNCONDITIONAL/START CIRCUIT HIGH SPEED THREE-STATE OUTPUT BUFFER
GROUND PLANE LAYOUT
LESS THAN 3" —={ *FOR TWO'S COMPLEMENT
‘ QUTPUT CODING.
THIS CONNECTION
1S PIN 18 {MISB)
1o |MseOUT ~ L ssout
20 A Yy f———0
L OM Bo9s
2 A, OR v, o
s n OM 036"
y 23 Ay A7) E— o
_{ BIT50UT G & BIT50uT
L ADCHI6
START
conv @_— ADCH26 OUTPUT ENABLE
ADC-816 20 [BITOOUT Ay | BTEOUT o useomanee
FOR INVERTING THE
2 As Yop———o QUTPUT CODING
77777777777777777777777777777777 oM 8095
SERIAL 2 OR v, o
DATA @ (8:1:] DM 8096"
2 ve——o0
A R ) » A vh——o
s (sBOUT 'Tisaour
cuoex 1) 8 Ao
out 4
5V o8p———————————=0 BiTE DATA QUTPUTS IN AFTER 27 nsec MAXIMUM
! 14 Py Y 1 HIGH IMPEDANCE STATE . iﬁ DELAY OUTPUTS GO TO
Ve 3 | HIGH IMPEDANCE STATE
L outeur "
L4 Qff——————————<° 815 ENABLE CONTROL
I [T LAE————— ©
h 12
9 Q6 p——————————O0 AT AFTER 37 nsec MAXIMUM
newdciear 3 H! I%
aw 812 DELAY DATA APPEARS AT

SERIAL Ml The Unconditional Start Circuit, shown for the ADC-816/826 in-
DATA RECOVERY oy s wse sures the initiation of a conversion cycle upon the application of
CIRCUIT one start pulse of 40 nanoseconds minimum pulse width

s 1, - regardless of converter status.
: The serial data output of the ADC-816/826 is converted into
I parallel form, with the addition of an MSB output, by the
e Serial Data Recovery circuit. Users should refer to technical

note No. 2 on the loading of the ADC-816/826 digital outputs
when using these circuits.
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ADC-816/SHM-HU CONNECTION é) O':—L GROUND PLANE LAYOUT
32) EOC
ADC816 [—~ 29) SERIAL DATA
EAL = ) =
—1 F————119) Ms8
—1 ——120) BiT2 E T
g 240 1 ——2) a3 : :
20 Lt}  E— —122) BiTa M .
— F—23) errs ’ )
oy o— B e B S O : BOTTOM :
— F——{2s) miT7 d view '
— —-26) BiT8 ) ]
1 —12?) BiT9 &’ :
SHMLHY 1 B Lse : [}
é 30) CLOCK O jJ :
) com " 24
M . ; $ = DOT ON TOP
A CLoCK
3 :‘ v 100 _@ ST REFERENCES
S, . 30 PNt
6 7 9 = 5
T CECNONO
15V . L3
When the ADC-816 or ADC-826 is configured as shown here with
DATEL’s SHM-HU hybrid sample-hold, a + 2.5V input step can be ac-
quired 10 0.1% accuracy in 30 nanoseconds _anq held to within 40 xV
while the A cdnversion takes placg. Use of the SHM-HU reduces the
time over which the input signal is averagéd to a few nanoseconds (an
A/D converter without a sample-hold averages the analog input signal
over the total conversion time of the A/D).
ORDERING INFORMATION
OPERATING
MODEL NO. TEMP. RANGE
ADC-816MC 0°C To +70°C
ADC-816MM -55°C To +125°C
ADC-826MC -0°C To +70°C
. ADC-826MM -55°C To +125°C
ACCESSORIES
Part Number Description
DILS-2 Mating Socket (2 per converter)
TP20K, TP100, Trimming Potentiometers
TP50
For military devices compliant to MIL-STD-883, consult
DATEL.

1-114 DATEL, inc. 11 Cabot Boulevard, Mansfield, MA 02048-1194/TEL (508) 338-3000/TLX 174388/FAX (508) 339-6356

Arrow.com.



http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

