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INTRODUCTION

3

tion testers, and colorimeters.

- error.
C The A/D/IA/M-812 provides a two-channel throughput rate of 51 kHz

> (single channel throughput of 91 kHz). AID/A/M-812 specifications are
based on an end-to-end error budget that accounts for all internal error
sources, including S/H droop at a 51 kHz sampling rate, errors due to
aperture uncertainty for bandlimited signals up to 25 kHz, S/H pedestal N
non-linearities, and A/D non-linearities. The design of the A/D/A/M-812
takes maximum advantage of the temperature and time stability of
discrete components, and offers an end-to-end accuracy of +1 LSB
maximum; this is in direct contrast to monolithic S/H’s which common-
ly exhibit more than 1 LSB equivalent error at the 12-bit level by

themselves.

at a lower cost than the parts alone for a custom design.

The A/D/A/M-812 is a two-channel data acquisition system consisting
of two simultaneously operating Sample-and-Hold Amplifiers (S/H) and
a. 12-bit Analog-to-Digital Converter (ADC). The dual S/H’s allow near
simultaneous (within 5 ns) sampling of time- or phase-related signals,
thereby reducing the complexity of expensive hardware andfor soft-
ware time-skew correction in systems such as quadrature
demodulated signal processing front-ends, component transfer func-

In systems using time-shared S/H’s or dedicated S/H’s controiled with
insufficient simultaneity, the information contained within the time or
phase interrelationship can be lost. Sequential sampling of these
signals may require costly correcting of errors induced by the sampling
process; these correction methods are of use only if the delay between
the samples is known precisely. By sampling the input pair within 5 ns
of one another, the A/D/A/M-812 significantly reduces these sources of

The fully integrated A/D/A/M-812 is tested as a subsystem by
ANALOGIC, which frees the system designer from performlng a myriad
of tlmeconsummg design and testing tasks, and minimizes system .
production and test efforts. A fully tested and shlelded subsystem, the -

AIDIAIM-812 offers superior performance, ease of use and integration,
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Figure 1. AID/A/M-812 Functional Block Diagram
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Maximum Dual Channiel Sampling Rate”;
aximum Single Channel Sampling Rat
SIH Acqulsﬂlon Time to 1/2 LSB; :
typical 02,uVIys{
tefer-to Tlrnlng Diagra

ain Temperature Coefficient:
i Power Supply Sensntwity': 4

‘Electromagnetic 5 side
lectiostatic'6 sides

NOTES: signal applied to Channel B input. Both channels in SAMPLE mode

1. Doubles every 10°C 5. Offset and gain errors are externally adjustable to zero
2. Includes effects of input switching, buffer amplifier, S/H amplifier 6. With 50 ohm, 1% fixed resistor Installed in series with Reference
and ADC Input
* 3. Measured on S/H output, in HOLD mode with input signal as stated 7. On =10V FSR
8

4. Measured on Channel A S/H output with input grounded. Input . Digital ground, analog ground and case are tied internally
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Figure 2 deplicts a typical timing relationship among the
various control signals required by the A/D/A/M-812. Chan-
nel A and B are simultaneously sampled, then sequentially
converted to digital data.

The S/H amplifiers require 4.5 us to simultaneously acquire
the signals on both input channels (to within 1/2 LSB for a
worst case full-scale input step). Once the signal pair is ac-
quired, the S/H Control can be switched into the HOLD
mode. If the application warrants, the S/H Control input can

TYPICAL TIMING

psied70 ooolasd 9 s

also be used as the A/D Trigger input.

The diagram indicates that the output data from the A/D
converter is valid after a 10 ns delay from the logic “1” to
“0" transition of EOC. The output data can be read at this
time or at any time up to the next A/D trigger, since the last
bit (LSB) decision is made, and the result settled prior to the
EOC transition. The S/H Control can be switched to SAM-
PLE while the second data word is being read, with no ef-
fect on the data.

AID |
Trigger l—" I—‘ !
EOC L
Sample H
SiH Hold 3 Sample Hold
L , ,
SIH Sel. SH A | 10ns| SH B ! 10ns
-3 K-10ns = K ) K10ns — K~10ns - K10ns A kK < F10ns
Data Invalid Valid Invalid Valid invalid Valid
Time —¢ t t f : } } ——t
ws) to 45 11 130 19.5 24 305 325 34

Unipolar Binary
Input B1, B2, B3, B5, B6, B7, B8, B9, B10, B11, B12
+9.9976V 1 1 1 1 1 1 1 1 1 1 1
0.0000V 0 0 0 0 0 0 0 0 0 0 0
Offset Binary*
Input B1, B2, B3, B5, B6, B7, B8, B9, B10, B11, B12
+ 9.9951V 1 1 1 1 1 1 1 1 1 1 1
0.0000V 1 0 0 0 0 0 0 0 0 0 0
—10.0000V 0 0 0 0 0 0 0 0 0 0 0
Two’s Complement*
Input B1, B2, B3, B5, B6, B7, B8, B9, B10, B11, Bi12
+9.9951V 0 1 1 1 1 1 1 1 1 1 1
0.0000V 0 0 0 0 0 0 0 0 0 0. 0
— 10.0000V 1 0 0 0 0 0 0 0 0 0 0
*For x5V Full Scale aange, divide voltages by 2
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OFFSET

A separate, external 20 kohm multi-turn potentiometer for ke |osar  APAMER ) .')
each S/H amplifier is recommended, per Figure 3. The +15v°_.{ SHA ' =

+ 15V source used to power the A/D/A/M-812 should be us- b ofset 10V Ref. Outd— 10002100
ed for the offset circuit as well. - :%tlpw“? }509.1%

d 10V Ref. Out

20KQ Offset

Multitum
PSH 8 Ref. Ind Yol g

With S/H A selected and the S/H Control line at logic “1” Ret. in
(SAMPLE), suply the input indicated in the Calibration
Voltages table to input A. Adjust the S/H A offset pot until
the LSB of the output data word varies equally between 0

and 1. _Repeat the above procedure for S/H B.- Offset Trimming Circuit Galn Trimming Clrcult

+15V
p Offset

—IFixed

GAIN Figure 3. Gain and Offset Trimming of A/D/A/M-812

if gain trimming is required by the application, a 100 ohm,
multi-turn potentiometer connected between the 10V REF
OUT and REF IN pins per Figure 3 will provide an approx- N -
imate +0.25% FSR adjustment in gain. For many applica- Calibration Voltages

B tions, a fixed 50 ohm, 1% resistor may be used in place of

the trimpot. Adjustment Input Full Scale Range

Gain will rarely require recalibration in most applications. If Procedure 0to +10V =10V =5V
gainis to be adjusted, follow the procedure below, after per-
forming the offset procedure for both S/H’s. Offset +0.0012V +0.0024V +0.0012V

Select either the A or B S/H, and supply a logic “1” to the

S/H Gontrol line (SAMPLE). Supply the input indicated in Gain +9.9976V +9.8951V +4.9975
the Calibration Voltages table to the selected input. Adjust
the optional 100 ohm trimpot until the LSB of the data word
varies equally between 0 and 1.
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se: Electrostatic & Eleciromagnetic
Shield (5 Sides)

- i

—U Electrostatic Shield nsulator —UJ_ 020" (5.08 mim)

Ja— 2807 (71.2 mm). | Q025" 10.63 mim) Dia. pin
| f=="0.1" 254mm) | Goid Plated

AXNAM 812 Mounting Dimensions & Pinout’
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