ADC-816, ADC-826

Uktra-Fast 10-Bit A/D

Converters

FEATURES

* 10-Bit resolution

* 800 Nanoseconds or 1.25 microsec-
onds conversion time

* 6 Input ranges

* Unipolar and bipolar operatlon

* Programmable output coding -

GENERAL DESCRIPTION -

DATEL’'s ADC-816 and ADC-826 are very
high speed 10-bit successive approxima-
tion A/D converters, realized as miniature
thick and thin-film hybrids. Both modeis
have identical specifications except for
conversion time. The ADC-826 has a max-
imum conversion time of 1.4 microsec-
onds. The ultra-fast ADC-816 offers a
maximum conversion time of only 800
nanoseconds.

These converters feature six analog input
voltage ranges: 0 to —5V dc, 0 to - 10V
dc, 0to —20V de¢, +£2.5V dc, +5V dc and
+10V dc. Selection of input range is
accomplished by simple external pin
connection.

Output data is avatlable |n parallel or serial

form by external connection. Data s ..
coded as Straight binary for unipolar .
operation and’ as either offset bmary or
two’s complement for bipolar operauon ’

Two's complement is. available in the
parallel output mode only and is selected
by pin connection.

Specifications shared by both models in-
clude maximum nonlinearity of + ', LSB
and differential nonlinearity of +1, LSB
maximum.

These converters are functionally com-
plete units requiring a minimum of passive
external components for operation. Each
unit is composed of a high-speed com-
parator, an ultra-fast settling D/A con-
verter, a precigion volfage raference, suc-
cessive approximation register, clock
generator and control logic circuits. The
combination of unique design and the
latest hybrid fabrigation technology allows
this level of peffoMance to be achieved in
a miniature hermetically sealed 32-pin
ceramic DiP package.

Both models require+ 15V dc and +5V dc
supplies, and are available in versions for
the 0 to +70°C or -55 to +125°C
operating temperature ranges.
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MECHANICAL DIMENSIONS
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*NOTE: PINS HAVE 0.025 INCH STANDOFF FROM CASE, £0.01*

INPUT/OUTPUT
CONNECTIONS
PIN | FUNCTION PIN_| FUNCTION
1 | POWER COM 17_| +5v POWER
2 | REF OUT 18_| MSB 1
3 | REF POWER 19 | msB 1
4 | —15v POWER 20 | BIT2
5 | REFIN 21 | BIT3
6 | siccom 22 [ BIT4
7 | cOMPARATORCOM. | 23 | BITS
8 | BIPIN 24 | BITE
9| sviN 25 | BIT?
10 10V IN 26 | BITS
11 20V IN 27 BIT 9
12 | +15V POWER 28 | LsB10
13 | NC 29 | SERIAL DATA OUT
14 | NC 30 | cLock ouT
15 | NC 31 ] START
16 | NC 32 | EOC
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ADC-816, ADC-826

ABSOLUTE MAXIMUM RATINGS

POWER REQUIREMENTS

puises out, MSB first, at
internal ciock 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.
ClockOQutput ........................ Trains?/ pa%sitive goinlg. 0
to +5V, 30 nsec. pulses.
Clock Frequency ADC-816MC/MM .. ... . 14.6 MHz P
ADC-826MC/MM . .. .. 8.1 MHz
Reference Output, Voitage . .. .......... —10.00V +0.02V
Curent............. 0 to +20 mA (sink only)
Impedance .......... 1002 max. fg < 10 MHz
PERFORMANCE
Resolution ...................i0veenn 10 bits
Conversion Times, ADC-816MC....... 800 nsec. max.
ADC-826MC/MM. . . . 1.4 usec. max.
+ % LSB max.
Y% LSB max.

. £0.3% of FSR max.®
...+0.2% of FSR max.
r... +0.2% of FSR max.
. £0.1% of FSR max.

. £0.008%/% supply
Over operating Temp.
Range

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

Positive Supply,pin12 ................ +16V dc

Negative Suppiy.pin4 ... ... 11110 *levae Analog Supply, pin12 ... ........c.onn. +15V do £ 1V do at
Logic Supply, pin17 .. .......vuennn.s +7V dc 1015 '\T/‘ N max{V do at
LOgicINPULS . .. ... covnnniiiaians +7Vdc pind...............n 60 g‘ nﬁat c &
Analoglinputs ................... .... + Twice selected analog .

Reference Supply,pin3 ............... —-15V dc £ 0.5V dc at

input range ppl a4 o de

Logic Supply, pin17 .................. +5V dc +0.25V dc at

FUNCTIONAL SPECIFICATIONS °9 pi 80 mA max.
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
bipol to 2—5\?\/ SV, £ 10V SuffixM........ ~55°C to +125°C
,efe,e;c'e """"" _1_’9 5V mt _ 1oi5V Storage Temperature Range ........... —-65°C to +150°C
Input Impedance2 5Vrange........ T'3120 PackageType ..........cc..covuvnnns (3:2-p|n he[r)r{npet«cally sealed
10Vrange......... 6250 eramic .

PiNS ...ttt 0.010 x 0.018 inch gold
20Vrange ......... 1.25 K@ piated Kovar
eI 512 K WEIGHE .o oo oo eeeenanns 0.8 ounces (23 grams)

StartConversion . .................... 2V min. to 5.5V max.
gositive p"#'s;s with
uration of nsec. min. X
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 availabie for p output only.
5. Maximum conversion time is specified at full rated operating temperature. The
QUTPUTS ADC-GIGMM has a maximum conversion 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 conversson 8. FSR is Full-Scaie Range.
command. Vour (“0") 9. Includes internal reference Tempco. Given as a maximum for 5V FSR, these
=< +0.4V. Vgour (“17) values improve by 10% for 10V FSR, and by 20% for 20V FSR.
= +24V.
Loading: 2 TTL loads
Coding3, unipoiar ............ 00000 Straight Binary TECHNICAL N_OTES L i .
bipolar..................... &tfset Binary, Two's 1. Use of good high frequency circuit board fayout techniques is
mplement 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 suppilies, aithough
they are internally bypassed with 0.033 xF capacitors, be ad-
ditionally bypassed externally at the supply pins with 1 uF
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.
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5. Serial output data is available in NRZ format successive deCI-:
sion pulses, MSB first, in straight binary or offset bifary cod-*
ing. Synchronization of the serial output data |§ 10h|eved'

through the use of the clock output (pin 30). This same ‘tlock
output ailso 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 elock 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 resistarnce
of 22°C per watt. At temperatures above +70°C, an air flow
of at least 400 linear feet per minute is recommended. To

(RS

operate at efevated temperatures it-is recommended that the
converter be mounted directly te4& circuit board (without the
use of a mounting secket) and that good thermal contact be
established beiween 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 satisfig
ng 25 ‘rlanoseconds acqunsmon

an ultra-fast hybrid unit featur
timeé and a + 2.5V input rarge.

APPLICATIONS

CALIBRATION PROCEDURE

1. Connect the converter as shown in the applicable connec-
tions diagram. A trigger pulse of hetween 40 nanoseconds
and 106 nanoseconds is applied e the etan eonversron input

“{pir 31) at the rate of 200 kHz. &

Zero and Offset Adlunmenh-r»
Apply a precision voltage reference source between the
appropriate input for the selected full scale range and ground.
Adjust the output of the referéncé 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 nming potentiometer so that the output
code  flickers, ‘equally betwaeh’ XDOO00 00000 and
X0000 00001. The MSB indicated by’ X will be O for straight
.binary and oﬂset binary codlng or. 1 for two’s complement
_ output coding. -
3. Full Scale Adjustment .
.Set the outpist of the voltage reference sourge used in step 2
. ta 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- qutput code flickers
equally between X1111 11111 and X1111-11110. The MSB
indicated by X, will be 1 for stralght binary and offset binary
codlng ‘or coding or O for two’s complement output coding.

b

UNIPOLAR INPUT Rl INPUT
RANGE [ADJUST.[VOLTA RANGE ‘1ADJUST.| VOLTAGE
| 0To -5V [ Zero | -24mv | Offset . | +2.4975V
© Qain | ~4.9927v }* CQdin | -2.4927v

0To -10V| Zéro | -49mV Offset | +4.9951V
Gain | -9.9854V  Gain- | “4.9854v

0To -20V 2ero -9.8mV | : Offset +9.9902v
} Gairt | —19.9707v Gain [ ~9.9707V
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TIMING DIAGRAM FOR ADC-816, ADC-826
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Lo
MODEL T,MAX T. Ts
ADC-816MC/MM 800 n sec 44 n sec 23-64 n sec
ADC-826MC/MM 1.4 sec 100 n sec 79-114 n sec
CODING TABLES
UNIPOLAR OPERATION
INPUT RANGE ... STRAIGHT BINARY
Oto —20V | Oto —10V | 0 to -5V | M§B LS8
~199805 [ ~99002v | -4.99851 [1¥1r- 11 111
-~ 17.5000 | ~B:7600 ~4.3750°]1%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
BINAFIY OPERATIGN
o TWO'S
INPUT RAN(E . OFFSET WY COMPLEMENT
+10V +5V 125V, LS8 |88 - LS8
-9.9805 | ~4.9902 f-24951 | 1111 11 vty |oirt -1 111t
-7.5000 { -3.7500 | -1.8750 | 1110 00 0000 ]0110 Q0 0000
-5.0000 § —2.5000 | -1.2500 { 1100 00 0000 | 0100 00 0000
0.0000 | 0.0000 { 0.0000 | 1000° 00 .0000 |0000 .00 0000
+5.0000 | +2.5000 | +1.2500 | 0100 00 6000 | 1100 - 00 0000
+7.5000 | +3.7500 | +1.8750 | 0010 00 0000 {1010 .00 -0000
+9.9805 { +4.9902 }+2.4951 | 0000. 00 0001 {1000 00 0001
+10.0000 | +5.0000 | +2.5000 [ 0000 00 0000 [1000 00 0000
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UNIPOLAR OPERATION Wy BIPOLAR OPERATION W e s

ADC816

ADJUST REFIN
o oo ADC 816
FSET
ADJUST g J3KL o BPIN
2011
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15v =
15V INPUT
245t
O—wv—@ %25V INPUT
124

SIG. COM.

OFFSEY
ADJUST o BIPIN
501t

O—A/W—@ 210V INPUT

510

1 5V INPUT
245

O—’\’V\r—@ £2.5V INPUT
240

6] SIG cOM
7 ] comp GRND

COMP GRNO.

Yo

UNCONDITIONAL/START CIRCUIT HIGH SPEED THREE-STATE OUTPUT BUFFER
GROUND PLANE LAYOUT
o START r—- LESS THAN 3" —=] vmm&sog:::}nmwv
\ SIS CONNECTION
J‘L » MSB OUT - . MSBOUT 1S PIN 18 IMISBI
20 A Yeb—— —0
om 8055
il [ 7] SR
. om 096
€oc 22 As Yo f——0
B [arsour Y 5 [eEoT ©
ADCBY6
START R
Ccony ADC 826 OUTPUT ENABLE
s . BIT60UT tm BITEOUT .
avcars ) neaoy “ A VI e AveRTG T
12 25 As Yop———0 OUTPUT CODING
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, oM a0ss
semiaL * vl——o
DATA LS8 DM 809"
2 Wl
TaLsied 28 A ——0
3 LS8 ouT LSBOUT
cuoex e
out ——————o 8T8 DATA QUTPUTS IN AFTER 27 nsec MAXIMUM
5 ot HIGH IMPEDANCE STATE . DELAY OUTPUTS GO TO
6 are " | HIGH IMPEDANCE STATE
———————oans ERABLE CONTROL
[ o o
new2dciean O e — giu'i"ui,’m APPEARS AT
SERIAL NoE, The Unconditional Start Circuit, shown for the ADC-816/826 in-
DATA RECOVERY E] TR € wse sures the initiation of a conversion cycle upon the application of
CIRCUIT one start puise of 40 nanoseconds minimum pulse width
s . regardless of converter status.
a Ms8 . . .
< The serial data output of the ADC-816/826 is converted into
I parallel form, with the addition of an MSB output, by the
Ne 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
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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
while the A

, accuracy in 30, na
canversion takes: plag

noseconds and held to within 40 xV
d. UsB of the 'SHM-HU reduces the

time over which the iniput Sigial is"averagéd to a few nanoseconds (an
AJD converter without a sample-hold averages the analog input signal
over the total conversion time of the A/D).
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ORDERING INFORMATION

MODEL NO.

ADC-816MC
ADC-816MM

ADC-826MC
ADC-826MM

ACCESSORIES
Part Number

DILS-2
TP20K, TP100,
TP50

OPERATING
TEMP. RANGE

0°C To +70°C
-56°C To +125°C

-0°C To +70°C
-55°C To +125°C

Description

Mating Socket (2 per converter)
Trimming Potentiometers

For military devices compliant to MIL-STD-883, consult

DATEL.
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