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SAMPLE-AND-HOLDAMPLIFIERS
SHA-IA,'lA,3,4,5,6"---=-

GENERAL DESCRIPTION

Analog Devices' wide selection of Sample-and-Hold Amplifiers
(SHA's) permits the selection of a SHA that is well suited for
virtually any application. Each type offers a unique combina-
tion of speed, accuracy, and cost.

SHA-IA
The SHA-1A is a general purpose SHA offering moderately
high speed and accuracy at a reasonable price. It settles to
0.01%in under 5IJ.S,and its droop rate (decay when in HOLD)
is no greater than 50pV IIJ.S.

SHA-2A
The SHA-2A is a very fast Sample-and-Hold module with ac-
curacy and dynamic performance that make it appropriate for
use with very fast 12 bit AID converters. It settles to 0.1 % in
less than 300ns, and to 0.01 % in less than 500ns.

SHA-3 and SHA-4
These two SUA's were designed for high accuracy at longer
hold times. They settle to 0.01 % in 75ps or less. The two differ
in that when switched from HOLD to SAMPLE, the SHA-4
settles more rapidly than does the SHA-3.
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SHA-5
The SHA-5 is a low cost general purpose sample-and-hold that
offers good performance at a very low price. It settles to 0.01 %
in 15ps, and has a droop rate of only 5pV Ims.

SHA-6

The SHA-6 was designed as a companion to the high resolution
ADC-16QA/D converter. It will acquire a signal to 16 bit ac-
curacy (0.00075%) in 5ms, and then hold it long enough for
the ADC-16Q to convert it to a 16 bit digital word. It features
excellent gain stability over both time and temperatUre.
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PIN DESIGNATIONS: SHA-5

1. ANALOGGROUND
2. -15V
3. +15V
4. N.C.
5. N.C.
6. SIGNALIN
7. CONTROLIN

8. LOGICGROUND
9. N.C.

10. N.C.
11. N.C.
12. ANALOGOUTPUT
13. NOPIN
14. N.C.
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I Mode control input on all SHA's is TTLlDTL compatible. On all models except SHA-6, Logic "I" is sample and Logic "0" is hold. On SHA-6,
Logic "0" is sample and Logic "I" is hold.

2SHA-2A may be used as a follower or inverter. It can also be used at gains higher than unity with appropriate degradation in bandwidth.
3SHA-3 and SHA-4 differ only in that SHA-4 settles much faster when switched from HOLD to SAMPLE. Settling Time to :!:1m V is

lOOp:; for SHA-3 and 20p:; for SHA-4. .
4Gain error from formula used to calculate value of gain resistor. Gain stability is :to.0002%/month and :!:0.0002%f C.
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SPEOFICATION SUMMARY (Typical @ +25°C unless otherwise noted)

APPLICATIONS
General Fast Low Droop Low Droop Low

Purpose Slow Setde Fast Setde Colt

Modell SHA-IA SHA-lA2 SHA-33 SHA-43 SHA-S

Acquisition SI/5 to SOOnsto 7S1/5to 7S1/5to I S/olSto
Time 0.01% 0.01% 0.01% 0.01% 0.01%

Droop Rate SO/olVIms Max 10/olV/1/5 10/olV/ms 10/olV/ms S/olV/ms

Input Range :tIOV :tIOV :tIOV :tIOV :tIOV

Gain I I I I I
Gain Error +0, .OS% +0, .Ol% :to.01% :to.01% :to.01%

Input
1O'lnImpedance 1O'2n 10'n lOan 4 x 109n

Apenure Delay 4Ons IOns SOns SOns 40ns

Aperture

-} Jitter Sns 0.2Sns 5ns 5ns 4ns

Power Require-
menu :t15V @ lSmA lOOmA ISmA ISmA 2SmA

Package Size 2" x 2" x 0.4" 2" x 3" x 0.4" I 1/S" x 2" x 0.4" I lIS" x 2" x 0.4" I 1/S" x 2" x 0.4"

Package Style C-l C-2 C-4 C-4 C-4
Price (1-9) 5150. 522S. 595. 5120. 547.

(100+) 532.
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GENERAL DESCRIPTION

The SHA IA is a fast sample-and-hold module with low droop rate and
overall accuracy compatible with 12-bit A/D conversion systems opera-

ting to %LSB accuracy. When in the "sample" mode, the module appears
as a fast amplifier with 51ls settling time to 0.01 %, 1nA input current,

251lV IC drift, and unity gain with :t10V at :t20mA output current

capability. When in the "hold" mode, the droop rate is 501lV/ms max,
so the SHA IA will hold an input signal to 0.01% of full scale (20V pop)
for 40ms, sufficient for 12-bit A/D conversion.

SAMPLE TO HOLD CHARACTERISTICS

Of prime importance in selecting Sample-and-Hold amplifiers is the
transition characteristics when the module is commanded into hold by

the digital control line. A finite delay will occur between initiation of
the hold command, and actual disconnection of the hold capacitor from

the input buffer amplifier. In the SHA lA, this delay time is 40ns maxi-
mum. The uncertainty, or jitter over which this delay time will vary

from cycle to cycle, as the module is repeatedly comma,nded into hold,
is :t5ns. In most systems, the jitter specification is the limiting factor on

overall system speed for a given accuracy, since fixed delays can be re-

moved by adjusting the system timing. The 5ns jitter specification
means the SHA IA can track a signal slewing up to 0.2V Ills, and

"capture" that signal to within a 1mV accuracy for A/D conversion.

OVERALL ACCURACY

The SHA IA is guaranteed to have an overall throughput non linearity
of 2mV max over a :t10V input range, or 1mV max over 0 to +10V

inputs. This specification combines the effects of common mode errors.

gain non linearity and sample to hold offset nonlinearity. It is no longer
necessary to guess at the combined effects of individual errors since the

SHA IA specification guarantees that its total non-linearity errors are
sufficiently low to insure %LSB accuracy in 12-bit systems.

GROUNDING
Many data acquisition systems suffer from digital ground induced
noise appearing in the analog system. To counteract this problem, the
SHA IA has three separate ground systems. The digital ground isactual~
Iy one side of a differential amplifier, with the Sample/Hold digital
control input being the other input of this amplifier. This effectively
prevents digital ground noise from being impressed into the analog
signal channel. The power ground and analog input/output grounds are
also separate, so that power supply ground noise is reduced by the re-
jection coefficients of the amplifiers, normally well over 9OdB. Ground
connection instructions are given in Figure 1.

A DC path must exist between
the Analog, Digital, and power
supply grounds. Multiple grounds
on signal and power return lines
should be avoided. If possible,
only one external ground should
exist on the Analog ground system.
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Fig. 1 SHA fA Connections and Grounding
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SHA14
SPECIFICATIONS(tvPi~.1

0'" 'k '
.. C and nominaJ. supply voltages, unfes$otherwise noted.
.. W~ ?<j1: '

OU~

Ou'
Maximum to~

. 4,
at Output?

,..,., .-.
DIGITAL CONTR'

Logic levels (OT
(!'1") Sampkf p~.,
("0") HOld

,59 at 4OnA:

V to +O.BVat 20~
0

POWERREQUIREMENTS
...'" '"
m :l:t5VDCat +tOmA,-t5mA

(:1:3%tolerance on voltage),

'f""

TEMPERATURERANGE ",

Rated AcCuracy
Storage

0°C~o.+10°C
-55°C to +85°C

Specifications subject to change without notice

OUTLINE DIMENSIONS
AND

PIN CONNECTIONS

(In Inches)

r"
010J~

2.0

~

~

~
J---t30 TYP
--.l~25 MIN

18 1 r-°1
KEY0 l' 8

1.7
1

028 Analog Input Cont,"1 In 10 U

15 026Analog
G,ound 0;g;1al Ground 40 11.4

Analog Ground 60 112

-15VOC 100

\

07

0.5 017 Analog Output ~~:U';;d 120 0.5

13\ 015 Analog Ground +15VOC 140 0,3

°
80TTOM VIEW Reference for

P;n Loca1;on

Pins: 0.019 :1:.001 dia, Gold plated half-hard

brass, per MIL-G-45204.

Pin designations are shown on bottom view
for reference only.
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Fig. 2 Illustration of Dynamic
Specifications (not to scale)

OTHER PRODUCTS

Multiplexer MPX-8A
Available with 8 channels, digital ad-
dressing, expandable to 64 channels. In-
put range :t10V with standard :t15VDC
supplies. Mosfet design prevents burn
out due to power failure,-80dB cross-
talk, 2J.1.smax switching time. Accuracy
to 0.01 %.

Analog to Digital Converter ADC-OM
Available in 8-, 10-, or 12-bit resolu-
tion and accuracy. A 25J.1.sconversion
time and low 5ppmtC gain TC. 2" x
4" x 0.4" package.

Analog to Digital Converter ADC-120Z
An economical 12 bit device with a

40J.l.sconversion time. Package size is
2" x 4" x 0.4"
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