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IXIS Operational Amplifiers

LM108/LM208 operational amplifiers
general description
The LM108 and LM208 are precision operational 
amplifiers having specifications a factor of ten 
better than FET amplifiers over a -55°C to 125°C 
temperature range. Selected units are available 
with offset voltages less than 1.0 mV and drifts 
less than 5 juV/°C, again over the military tempera­
ture range. This makes it possible to eliminate 
offset adjustments, in most cases, and obtain 
perform ance approaching chopper stabilized 
amplifiers.

The devices operate with supply voltages from 
±2V to ±20V and have sufficient supply rejection 
to use unregulated supplies. Although the circuit 
is interchangeable with and uses the same compen­
sation as the LM101A, an alternate compensation 
scheme can be used to make it particularly insen­
sitive to power supply noise and to make supply 
bypass capacitors unnecessary. Outstanding char­
acteristics include:

■ Maximum input bias current of 3.0 nA over 
temperature

■ Offset current less than 400 pA over tempera­
ture

■ Supply current of only 300 juA, even in satura­
tion

■ Guaranteed drift characteristics

The low current error of the LM108 series makes 
possible many designs that are not practical with 
conventional amplifiers. In fact, it operates from 
10M^2 source resistances, introducing less error 
than devices like the 709 with 10kl2 sources. 
Integrators with drifts less than 500;uV/sec and 
analog time delays in excess of one hour can be 
made using capacitors no larger than 1 juF.

The LM208 is identical to the LM108, except that 
the LM208 has its performance guaranteed over a 
-25°C to 85°C temperature range, instead of 
-55°C to 125°C.

connection diagrams *
M etal Can Flat Package D ual-In -L ine

NOTE: Pin 7 connected to bottom of package

schematic diagram and compensation circuits

Standard Compensation C ircuit

R1 R2

A lte rn ate* Frequency Compensation
R1 R2
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absolute maximum ratings
S upp ly Voltage ±20V  
Power D issipation (N o te  1) 500 mW 
D iffe re n tia l In p u t C urren t (N o te  2) ±10  m A 
In p u t V oltage (N o te  3) ±15V  
O u tp u t S ho rt-C ircu it D ura tion  Ind e fin ite  
O perating Tem perature Range LM 108 -5 5 ° C to 1 2 5 ° C  

LM 208 -2 5 °C  to  85°C  
Storage Tem pera tu re  Range -6 5 °C  to  150°C 
Lead Tem pera tu re  (Soldering, 60 sec) 300°C

electrical characteristics (Note 4)

PA R A M ETER C O N D IT IO N S M IN TY P M A X U N ITS

In p u t O ffse t Voltage 

(N o te  5)
T a  = 25° C 0.7 2.0 m V

In p u t O ffse t C urren t T a  = 25° C 0.05 0.2 nA

In p u t Bias C urren t T a  = 25° C 0.8 2.0 nA

In p u t Resistance T a  = 25° C 30 70 MS2

S upp ly C urren t T a  = 25° C 0.3 0.6 m A

Large Signal Voltage Gain T a  = 25°C , V s = ±15V  

V Ou t  = ± 10V , R l >  10 kO 50 300 V /m V

In p u t O ffse t V oltage 

(N ote  5)

3.0 m V

Average Tem perature 
C oe ffic ie n t o f In p u t 
O ffse t V oltage (N o te  5) 3.0 15 m v / ° c

In p u t O ffse t C urren t 0.4 nA

Average Tem perature 
C oe ffic ie n t o f In p u t 
O ffse t C urren t 0.5 2.5 p A /° C

In p u t Bias C urren t 3 .0 nA

S upp ly C urren t T a  = +125°C 0.15 0.4 m A

Large Signal V oltage Gain V s = ±1 5V , V OUT = ±1 0V  

R l  >  10 k f t 25 V /m V

O u tp u t V oltage Swing V s = ± 1 5V , R l  = 10 kJ2 ±13 ±14 V

In p u t V oltage Range V s = ±15V ±13 .5 V

C om m on Mode R ejection 
R atio

85 100 dB

S upp ly  V o ltage R ejection 
R atio

80 96 dB

N o t e l :  The  m a x im u m  ju n c t io n  tem p e ra tu re  o f  th e  L M 1 0 8  is 150°C , w h ile  th a t o f the  L M 2 0 8  is 
100 C. F o r o p e ra tin g  a t e levated tem pera tu res , devices in the  TO -5 package m ust be derated based on 
a th e rm a l resistance o f 150 C /W , ju n c t io n  to  a m b ie n t, o r 45  C /W , ju n c t io n  to  case. F o r th e  f la t  
package, th e  de ra ting  is based on  a th e rm a l resistance o f 185 C /W  w hen m o u n te d  on a 1 /1 6 -in c h -th ic k  
ep o xy  glass board  w ith  ten , 0 .0 3 -in ch -w id e , 2 -ounce copper con duc to rs . T he  th e rm a l resistance o f  the  
du a l-in - lin e  package is 100 C /W , ju n c t io n  to  am b ien t.

N o te  2: The  in p u ts  are shunted w ith  ba ck-to -back d iodes fo r  overvo ltage p ro te c tio n . T h e re fo re , 
excessive c u rre n t w il l  f lo w  i f  a d if fe re n tia l in p u t vo ltage in excess o f 1V  is app lied  be tw een th e  inpu ts  
unless some lim it in g  resistance is used.

N o te  3 : F o r supp ly  voltages less th a n  ± 1 5 V , th e  abso lu te  m a x im u m  in p u t vo ltage is equal to  the 
sup p ly  vo ltage.

N o te  4: These spe c ifica tio n s  a p p ly  fo r  ± 5 V  <  V s  < ± 2 0 V  and -5 5 ° C  < T A <  125°C , unless o th e r­
w is e  s p e c if ie d .  W ith  th e  LM 2 0 8 , how ever, a ll tem p e ra tu re  spe c ifica tions  are lim ite d  to  
- 2 5  C < T a  < 8 5 ° C .

N ote  5 : T he  L M 1 0 8 A  has a guaranteed o ffs e t vo ltage less than  0 .5  m V  at 25°C  and 1.0 m V  fo r  
- 5 5  C < T A  < 1 2 5  C and V g  = ± 1 5 V . T h e  average tem pera tu re  c o e ff ic ie n t o f  in p u t o ffs e t vo ltage is 
guaranteed to  be less tha n  5 m V /  C fo r  these same c o n d itio n s .
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typical performance

In p u t Currents O ffset Error D rift  Error

TEMPERATURE (°C)

in pu t Noise Voltage

1000

?

10 100 IK 10K 100K

FREQUENCY (Hz)

100 IK 10K 100K 1M 10M

FREQUENCY (Hz)

Closed Loop O u tp u t Im pedance

Voltage Gain O u tpu t Swing Supply Current

5 10 15 20

SUPPLY VOLTAGE (±V)

0 2 4 6 8

OUTPUT CURRENT (±mA)

5 10 15 20

SUPPLY VOLTAGE (±V)

Open Loop  
Frequency Response

Large Signal 
Frequency Response Voltage Follow er Pulse Response

0 20 40 60 80 100 120140160 

TIME (/us)


