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FEATURES

* 1 to 1024 Gains

¢ Digital gain selection

e 10? Q Input impedance

¢ 6 Microseconds settling time, AM-543

« 1 Microvolt/°C offset drift, AM-542

e +3to 18V dc Analog supply range,
AM-542

e 6 mV Peak-to-peak output voitage
noise, AM-543

GENERAL DESCRIPTION

The AM-542 and AM-543 are high perfor-
mance, digitally controlled, Progammable
Gain Instrumentation Amplifiers. The

AM-542 permits selection of gains from 1

to 1024 in 11 binary weighted steps, while
the AM-543 permits selection of gains
from 1 to 128 in 8 binary weighted steps.
Gain selection is accomplished by the in-
put of a 4-bit word. One version is opti-
mized for low drift with extremely low noise
and the other is optimized for fast settling.
Use of these devices in data acquisition
applications yields a system with wide
dynamic range and high resolution.

The AM-542 is optimized for low drift per-
formance, having an input offset voltage
drift specified at only 1 microvolt/°C, while
the gain temperature coefficient is a maxi-
mum of only +5 ppm/°C. Other specifica-
tions include an input impedance of 109 ,
Common Mode Rejection of 90 dB mini-
mum, and an output voltage range of +
10.5V dc minimum at 5 mA. The AM-542
operates from analog supply voltages from
+3V dc to + 18V dc with very low power
dissipation.

The AM-543 is tailored for high speed ap-
plications; a 20V dc step settles to 0.01%
in only 6 microseconds maximum at unity
gain. These devices also feature a slew
rate of 13V/microseconds, an input im-
pedance of 10122, Common Mode Rejec-
tion of 80 dB minimum, and a gain
temperature coefficient of +10 ppm/°C
maximum. The AM-543 operates with
analog supply voltages from + 10V dc to
+ 16V dc.

Both devices are packaged in a compact,
hermetically sealed 24-pin ceramic DIP
and are available for operation over the
0°C to +70°C, —25°C to +85°C, and
-55°C to + 125°C temperature ranges:

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

AM-542, AM-543
Programmable Gain
Instrumentation Amplifiers
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AM-542 and AM-543 D OANEL

»,

ABSOI.QTE MAxmuu RATINGS s . Am-543 PHYSICAL/ENVIRONMENTAL
Poeltive. o Fﬁs’mt:;.-..—..?;"f - R 3 f'w:gxgc
Negative ,PinG ........ - c
Input Voltage Range ... +204 ge ORac g Temporature Range 010 +70°C
g AR t M -5510 +125°C
Storage Temperature Range . . ~65 to +150°C
FUNCTIONAL SPECIFICATIONS Packlg{ Type........conut Herrgit_gﬂlyb‘s:aled
Typical at +25°C, 115V dc and +5V dc supplies, unless otherwise noted. Z
FOOTNOTES: . ;
: 1. As with any three ampiifier inst amplitier confi
INPUT CHARACTERISTICS AM-542 AM-543 el ;}"’" o mgm '"p"":f brypmer e m'w ofigur
+ 12V de (£ 11V dc — AMS543) for aroponnon
'"P“' °""°‘ Voltage, adjust £200 4V de 2. Roqulros pull up resistor for 1'31. bﬁnc. Pease refer 1o technical
- 3. AM542 2k0. AM-543, R, = 10K2.
+50 pA 4.G= 1aqnu§:mmwn R
150 pA 5AM~542Rs-5knG-1024AM~543Rs=5kﬂG-!28
6. Maxi for AM: for AM-542MC . is
1300 £005%. " . .
Inpuih o D B - 20,0 A . 7. for . for AM-542MC is 0.01%.
Com. Ilodo 2 x 1090 1012 8.DC to 1 kHz.
Common Mode Voit. Ra mln' +11V dc +10.25V dc 9. 1KQ source imbalance, G = 2.
Digital Inputs, Logic 1, m . +2.4V dc at 2 A +2.4Vdc at 2 A 10. AM-542 onty.
Dlgiullnpuui.oglco,mnx -»es v +0.8V dc at 50 pA +0.8V dc at 50 A .
OUTPUT CHARACTERISTICS L ) , TECHNICAL NOTES
S A 1. The AM-542 and AM-543 have an off-
o Oftae +1mVdec +12 mV dc set adjustment capab|1l_h|t)£ for each
utput ge Noise, stage, input and out output trim
dcto 1 MHz, max.5. ......... 6 mV dc (P-P) 7 mv (P-P) s suﬁicientmtno zor0 ogtwoffset
PERFORMANCE } : errors on the lower gain ranges, adjust-
ment should be made with a gain of 1
GainRange ................. 1101024 1to 128 selected. For the hlgher gain ranges,
gm Al oouracy. max. . ----- e %80"?3: %06‘1’&% the input offset zeroing circuit should
Gain Temp. Coefficient, max. . . . +5ppm/°C +10 ppm/°C be used to optimize accuracy. Adjust-
Input Offset Temp. Drift, ment of the input offset should be made
Oto+70°C................ 1 4V dc/°C 33%“‘(/%/(30 with a gam of 1024 selected on the
5 uV dc/°C 35 NV do/G AM-542, and a gain of 128 selected for
N +30 gV dc/°C the AM-543.
10 sV def°C f;},‘;‘(,‘féﬁc 2. Power supply inputs to the AM-542 and
80 dB AM-543 are bypassed . intemally.
90 pA (P-P) N 270 RA. (P-P) . However, for best performancé both
86 dB S g de power supplies should be bypassed
90 dB 80 dB with 1 microfarad electrolytics in
parallel with 0.01 microfarad ceramic
capacitors as close as passible to the
e 7 MHz + supply pins.
0.14Vdclusec. 13V de/usec. 3. The digital inputs of the AM-542/543
are TTLUCMOS-compatible. However,
150 psec. 6 usec. when interfacing with TTL logic, it is _
% wusec. 10 usec. recommended that 10 kQ pull-up -
prodmerel Yoy resistors be used. When interfacing
700 usec. — . with CMOS logic, the logic supply pin
1.4 msec. - . (pin 4) should be connected to the
2.8 msec. - system logic supply.
Analog Supply, Rated Value . +15V dc at 20 mA, max. =15V dc at 40 mA, max.
Analog SupplyRange ......... +3Vdcto +18Vdc + 10V dc to +16V dc
Logic J 2T +3Vdcto +18Vdcat +3Vdcto +18V dcat
5 nA max. 5 nA max.
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O/AE=EL h AM:542 and AM-543

CONNECTION AND APPLICATION

OFFSET ADJUSTMENT The AM-542/543 are functionally laser trimmed to reduce initial offset

voltage and offset voitage changedue to gain change toaminimum level.
8 rovee However, for critical applications where zero offset is required, the follow-
ing procedure can be followed to externally zero the offset.
1. Allow the Amplifier to reach 4. Adjust R, for zero output.
operating temperature. 5. Set gain to 1024 (128-AM-543)
2. Set R, and R, to mid-range. VN
3. Setgainto 1 VIV. 8. Adjust R, for zero output.
This technique minimizes the offset voitage change over the maximum
change in gain. Trimming may cause input offset temperature drift to
increase slightly.
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HIGH ACCURACY/HIGH SPEED DATA ACQUISITION SYSTEM

:
i

MED. ACCURACY MX-1618 AM-543
CHANNELS
o4
SHMS
ANALOG
SWITCH ADC-HZ128
5141
sBns
n BITS
o \ nenrs
SPEED. 1
tean accumacy 1 MXD-807 AM-542
CHANNELS : o
[l R E
Oo—1 8
£ E
< -

DATA BUS

This diagram shows a system that uses the AM-542 with high gain, high accuracy, low-to-moderate speed transducers and the AM-543 with
i moderate gain, moderate-to-high speed transducers.
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AM-542 and AM-543

Cl

TYPICAL APPLICATIONS
HIGH SPEED DATA ACQUISITION SYSTEM'
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This diagram shows a high-speed data acquisition system with 8 differential inputs and 12-bit resolution using the AM-543. If the control logic is
timed so that the Sample-Hold-ADC section is converting one analog value while the mux-amplifier section is allowed to settle to the next input
value, throughput rates greater than 158 KHz can be achieved. The AM-543 is used with Datel’s ADC-817, a 12-bit hybrid A/D with a 2 usec con-
version rate, the SHM-6, a 0.01%, 1 usec hybrid Sample-Hold, and the MX-1616, a low cost, high-speed, monolithic analog muttiplexer.

The system works as follows:

The x4P selects a channel and initiates a conversion at G = 1 and then looks at the MSB of the conversion result. If the MSB = 1, the uP wili store
the value. If the MSB = 0, the uP will select G = 2. The xP will repeat the cycle of gain incrementing, comparison, and analog-to-digital conver-
sion until the MSB = 1. The uP will then test for an output of all 1's, as this is the full-scale output of the A/D. If the output is all 1's, the xP will
decrement the gain by 1 step and perform the final conversion.

MICROPROCESSOR BASED DATA ACQUISITION SYSTEM

—N ¢ SAMPLE]
5 A543 HoLo 12817
S T o :
—V 2 =
RAM ) :
DATA BUS
ADDRESS BUS
ORDERING INFORMATION
ww : .7 OPERATING
MODEL NO. . TEMP. RANGE
0O° -]
Atypicalapplication of the AM-542/543 s in amicroprocessor con- ::: ggms : 25 S:Ct? + 710 250°C
trolled data acquisition system. The microprocessor loads the - o o + o
RAM with the desired gain coding. This coding relates the selected ; AM'S“MC 0°Cto +70°C
gain ranges to a specific address. When the processor instructs .
the multlpl‘exer to muitiplex a particular analog input channel, this
instruction is also received by the RAM, which puts out the appro- For military devices comphant to MIL-STD-
priateﬂMlomm&MThissystnmaﬁowsacqxﬁsition ; '33& conault MI'EL X
of signals over a wide dynamic range at high resolution.
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