
K ACCHTEN LA E AAA 
N NN D 
NS u I NEOR 
$%$@\ INTEGRATED S 

CXIRCUITS 
m— U T NDUESTR I AL_= 

AMm 121N 
PM Z21N 
M S21N 
PRECISION PREAMPLIFIERS 

The SM 12i series are Drecikion Dreamblifiers designed o 
operate with general purpDose operational ampiifiers to drasti- 
cally decrease DU errors., Drift, bisas current. Ccofmnon-rmode and 

supply rejection are more than a factor of SO better than stan- 

dard op amps alone. Furtner, the adöded DC o8ain ©f the ßM 121 
decreases the closed 1cop gain error, The operating current i3 

pragrammable from 5 uA to Z0C0 ua s0 bıas turrant, offset 

Current, gain and noise can De optimized +“or the Darticular 
application while still realizing very low drift. Super-gain 

transistors are used for the input stage so input error currents 
are much lower than conventional amplifiers at the same 
operating current. Further, the initial offset voltage is easily 

nulled to zero,. * 
The extremely low dritt of the ßM 121 will improve accura- 

cy on almost any precision DC circuit. For example, instrumen-- 

tation ampiifiers, strain gauge ampiifiers and thermocouble am- 

Plifiers using chopper ampliriers can be&e made with the fßiM 121. 

Low noise, full differential input, high comman-maode reiection 

ratio, low pawer drainm and small size offer substantial advanta- 

ges over choppers. The devitces are directly interchangeable with 

LEM 121, LM 221, LM 321 types, 

Features 

- Operating temperature ............, BM 121N ... -55 ... +125 oC 

PM 221N ... —25 ı.. + 85 aC 
BM 321N ... O ... + 70 oC 

— Input stage op. current, ISel oersernruhaunuum 5 24 200 u@m 
( Iset = programmable, Iset = 600 mV/ Rset > 

- Input offset voltage .... M 121N. fiM 22i ... max. 09.7 mV 
( externallyv adj. to zero ) AM 3Z1IN ... MaX. 1.5 mV 

— Input bias current vcs.casaekhapeseeanhx ... typ Iset/2000 
- Common-mode reijection ratio .... .x.. min. 120 d® 
—- Supply voltage reiection ratio . ... min. 120 d® 

- Supply current vrsss00erare na wan .... tyP- 400 uA 

- Input offset voltage drift „....« .„u.. MAX. 1uV/aC 

( VOS nulled externally ) 
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PM 121N ı M 221N 5 SM 321N (cont.) 
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THERMOCOUFLE AMFLIFIER WITH 
COLD JUNCTION COMFENSATION 
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PM 121N > M 221N > BM 321N (cont.) 

Calibration procedure ı 

* Set for T amb C oK 1 x 10 mV/oK at output with voltage 
reference ( 6M 336& ) shorted ( for example, at 25 oC ambient 
temperature, output should equal 2.,78 V ). 

Adiust for output reading in oC. 

Remarks ı 

1, This is &a minimum Dart count application in which 

PM 321 performs both signal amplification and cold junctian com- 

Densation. This is possible due to the theoretical relationship 

between the offset voltaage and drift. when the offset is not 
nulled to zero. The drift of the amplifier is then used to 
comneNSsate the thermocouple far ambient variations. 

2. The PM 336 orovides a temmperature stable voltage refe- 
rence for ofsseting the, vutput to read directly in degress 
centigrade. It can be reolaced bvy arnıy voltage reference device 

nrovided that appronriate changes are made in the resistor 

voltage divider string R7, F10, R1l. 

3. Calibration is independent of thermocouble type; how- 

ever, circuit values are for chromel alumel. R& and R7 must be 

changed for different thermocouples. 


