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LM108/LM208/LM308 Operational Amplifiers

General Description
The LM108 series are precision operationa l am plifie rs hav
ing specifica tions a fac to r o f ten  be tter than FET am plifiers 
over a -  55°C to  + 1 25°C tem pera tu re  range.
The devices operate  w ith supp ly vo ltages from  ± 2 V  to  
± 20V and have su ffic ien t supp ly re jection to  use unregula t
ed supplies. A lthough the  c ircuit is in terchangeable  w ith and 
uses the  sam e com pensation  as the  LM 101A, an a lternate  
com pensation schem e can be used to  m ake it particu larly 
insensitive to  pow er supp ly noise and to  m ake supply by
pass capacito rs unnecessary.
The low  current e rror o f the  LM 108 series m akes possib le 
m any designs tha t are no t p ractica l w ith  conventiona l am p li
fiers. In fact, it opera tes from  10 M i l  source resistances,

in troducing less e rror than devices like the  709 w ith  10 k f l  
sources. Integrators w ith drifts  less than 500 ju V /se c  and 
analog tim e de lays in excess o f one hour can be m ade us
ing capacito rs  no larger than 1 jmF.
The LM 108 is guaranteed from  -5 5 ° C  to  +125°C , the 
LM 208 from  -2 5 ° C  to  +85°C , and the  LM 308 from  0°C to  
+  70°C.

Features
■ M axim um  input b ias current o f 3.0 nA ove r tem pera tu re  
a  O ffse t cu rrent less than 400 pA ove r tem pera tu re  
B Supply current o f on ly 300 ju,A, even in sa tura tion 
m G uaranteed d rift characteris tics

Compensation Circuits

Standard  C om pensation C ircuit
R1 R2

A ltern ate  " Frequency C om pensation
R1 R2

TL/H/7758-2
’ Improves rejection of power supply noise by a factor of ten.

'* Bandwidth and slew rate are proportional to 1 /C S

F eedforw ard  C om pensation
C2

5 pF

TL/H/7758-3

2-301

LM
108/LM

208/LM
308



LM
10

8/
LM

20
8/

LM
30

8

Absolute Maximum Ratings
If M ilitary /A erospace  specified  devices  are  required, con tact the  N ational S em iconductor Sales O ffic e /D is trib u to rs  fo r  
availability and specifications.
(N ote  5)

LM 1 08 /L M 2 0 8  LM 308
Supply Voltage  ± 20V ± 18V 
Power D issipation (N ote  1) 500 m W  500 mW 
D ifferentia l Input C urrent (N ote  2) ± 1 0  m A ± 10 mA 
Input V oltage (N ote 3) ± 1 5 V  ± 1 5 V  
O utput Short-C ircuit D uration Indefin ite  Indefin ite 
O perating Tem perature  Range (LM 108) -5 5 ° C  to  +  125°C 0°C to  + 7 0 °C  

(LM 208) — 25°C to  +  85°C
S torage T  em perature  R ange -  65°C to  + 1 50°C -  65°C to  + 1 50°C 
Lead Tem perature  (Soldering, 10 sec) 260°C 260°C 

DIP 300°C 300°C 
H Package Lead Tem p 

(Soldering 10 seconds)
Soldering In form ation 

Dual-In-L ine Package
S oldering (10 seconds) 260°C 

Small O utline  Package
V apor Phase (60 seconds) 21 5°C 
Infrared (15 seconds) 220°C 

See AN-450 “ Surface M ounting M ethods and Their E ffect on P roduct 
R eliability”  fo r o ther m ethods o f so ldering surface m ount devices.
ESD rating to  be determ ined.

Electrical Characteristics (N o te  4)

P aram eter C ondition L M 108 /L M 208 LM 308 Units
Min T y p M ax Min Typ M ax

Input O ffset V oltage T a  =  25°C 0.7 2.0 2.0 7.5 mV
Input O ffse t Current T a  =  25°C 0.05 0.2 0.2 1 nA
Input Bias Current T a  =  25°C 0.8 2.0 1.5 7 nA
Input Resistance Ta  =  25°C 30 70 10 40 M a
Supply C urrent T a  -  25°C 0.3 0.6 0.3 0.8 mA
Large Signal Voltage 
Gain

Ta  =  25°C ,V S =  + 1 5 V  
VoUT =  + 10V, R L ^  10 k a 50 300 25 300 V /m V

Input O ffse t V oltage 3.0 10 mV
Average Tem perature  
C oeffic ien t o f Input 
O ffset Voltage

3.0 15 6.0 30 JLlV/°C

Input O ffse t Current 0.4 1.5 nA
A verage Tem perature  
C oeffic ien t o f Input 
O ffset C urrent

0.5 2.5 2.0 10 pA/°C

Input B ias Current 3.0 10 nA
Supply C urrent T a  =  + 1 25°C 0.15 0.4 mA
Large Signal V oltage 
Gain

VS =  + 1 5 V , V0 UT =  ± 10V  
r l  ^  10 k a 25 15 V /m V

O utput V oltage Swing Vs =  ± 15V , R l =  10 k a ± 1 3 ± 1 4 ± 1 3 ± 1 4 V
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Electrical Characteristics (N ote  4) (Continued)

Param eter C ondition L M 108 /L M 208 LM 308 Units
Min Typ M ax Min Typ M ax

Input V oltage Range

>in+lIICO
>

± 1 3 .5 ± 1 4 V
C om m on M ode 
R ejection Ratio 85 100 80 100 dB

Supply V oltage 
R ejection Ratio 80 96 80 96 dB

Note 1:The maximum junction temperature of the LM108 is 150°C, for the LM208,100°C and for the LM308,85°C. For operating at elevated temperatures, devices 
in the TO-5 package must be derated based on a thermal resistance of 150°C/W, junction to ambient, or 45°C/W, junction to case. The thermal resistance of the 
dual-in-line package is 100°C/W, junction to ambient.
Note 2: The inputs are shunted with back-to-back diodes for overvoltage protection. Therefore, excessive current will flow if a differential input voltage in excess of 
1V is applied between the inputs unless some limiting resistance is used.
Note 3: For supply voltages less than ± 15V, the absolute maximum input voltage is equal to the supply voltage.
Note 4: These specifications apply for ±5V £  Vs ^ + 20V  and -55°C  ^ Ta ^ +125°C, unless otherwise specified. With the LM208, however, all temperature 
specifications are limited to -25 °C  ^ Ta ^ 85°C, and for the LM308 they are limited to 0°C =£ Ta ^ 70°C.
Note 5: Refer to RETS108X for LM108 military specifications.

Schematic Diagram

COMPENSATION COMPENSATION
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Typical Performance Characteristics l m io s / l m 208

Input Noise Vo ltage
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TL/H/7758-6
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Typical Performance Characteristics lm3os
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TL/H/7758-7
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Typical Applications

Sam ple and Hold

TL/H/7758-4

High Speed A m plifier w ith  Low  D rift and Low  Input C urrent
R.n Rf

TL/H/7758-5
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Typical Applications (Continued)

F a s tt Sum m ing A m plifier
C5t

Connection Diagrams
M etal Can Package

COMP 2

O rder Num ber LM 108H , LM 208H  or LM 308H  
S ee NS Package N um ber H08C

’ Package is connected to Pin 4 (V- )
* * Unused pin (no internal connection) to allow for input anti-leakage guard 

ring on printed circuit board layout.

D ual-ln-Line Package

COMP 2

v +

OUTPUT

NC

TL/H/7758-15

O rder Num ber LM 108J-8, LM 208J-8, LM 308J-8, 
LM 308M  or LM 308N

S ee NS P ackage Num ber J08A, M 0 8 A  o r N 0 8 E
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