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General Description

The LM108 series are precision operational amplifiers hay-
ing specifications a factor of ten better than FET amplifiers
over a ~55°C to -+125°C temperature range.

The devices operate with supply voltages from +2V to
+20V and have sufficient supply rejection to use unregulat-
ed supplies. Although the circuit Is interchangeable with and
uses the same compensation as the LM101A, an alternate
compensatiort scheme can be used to make it particularly
Insensitive to power supply noise and to make supply by-
pass capacitors unnecessary.

The low current error of the LM108 series makes possible
many designs that are not practical with conventional ampli-
fiers. In fact, it operates from 10 M source resistances,
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LM108/LM208/LM308 Operational Amplifiers

introducing less error than devices like the 709 with 10 kQ
sources. Integrators with drifts less than 500 1V/sec and
analog time delays in excess of one hour can be made us-
ing capacitors no larger than 1 pF.

The LM108 is guaranteed from —55°C to +125°C, the
LM208 from —25°C to +85°C, and the LM308 from 0°C to
+70°C.

Features

® Maximum input bias current of 3.0 nA over temperature
m Offset current less than 400 pA over temperature

m Supply current of anly 300 A, even in saturation

R Guaranteed drift characteristics

Compensation Circuits

Standard Compensation Circuit
Rt A2

**Bandwidth and slew rate are proportional to 1/C;

Alternate* Frequency Compensation
R1 A2
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*Improves rejection of power supply nolse by & factor of ten.
**Bandwidth and slew rate ara proportional to 1/C,

Feedforward Compensation
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S| Absolute Maximum Ratings T-79-06-10
;l It Military/Aerospace speclfied devices are required, please contact the National Semiconductor Sales Office/
-] Distributors for avallability and speciticatians.
8| (Notes)
E LM108/LM208 LM308
P Supply Voltage +20V 18V
g Power Dissipation (Note 1) 500 mW 500 mW
- Differential input Current (Note 2) +10mA +£10mA
-4 Input Valtage (Note 3) 15V +15V )
Output Short-Circuit Duration Gontinuaus Continuous
Operating Temperature Range (LM108) —55°Cto +125°C 0°Cto +70°C
(LM208) —-25°C to + 85°C
Storage Temperature Range —65°Cto +150°C —65°Cto +150°C
Lead Temperature (Soldering, 10 sec) .
DIP 260°C 260°C
H Package Lead Temp
(Soldering 10 seconds) 300°C 300°C
Soldering information
Dual-In-Line Package
Soldering (10 seconds) 260°C
Small Outline Package
Vapor Phase (60 seconds) 216°C
Infrared (15 seconds) . 220°C
See AN-450 “Surface Mounting Methods and Their Effect on Product
Reliability” for other methods of soldering surface mount devices.
ESD Tolerance (Note 6) 2000V
Electrical Characteristics (noto 4)
Parameter Condition LM108/LM208 LM?“ Units
Min Typ Max Min Typ Max )
Input Offset Voitage Ta = 25°C 0.7 2.0 20 7.5 - mv
Input Offset Current Ta = 26°C 0.05 0.2 0.2 1 nA
Input Bias Current Ta = 25°C 0.8 2.0 1.6 7 nA
Input Resistance Ta = 25°C ) 30 70 10 40 MQ
Supply Current Ta = 25°C A 0.3 0.6 0.3 0.8 mA
Large Signal Voltage Ta = 25°C, Vg = 156V
Galn Vour = +10V,R. = 1ok | 50 | 300 25 | 300 V/imV
Input Offset Voltage 3.0 10 mv
Average Temperature
Coefficient of Input 3.0 15 6.0 30 wv/°c
Offset Voltage ) )
Input Offset Current : 0.4 1.5 nA
Average Temperature
Coeficient of input 0.5 25 20 10 pA/°C
Offset Current
Input Bias Current 3.0 10 nA
Supply Current Ta = +126°C 0,15 0.4 mA
Large Signal Voltage Vs = 158V, Voyr = £10V
Galn AL > 10k 25 15 V/im¥
Output Voltage Swing Vg = +15V,R_ = 10kQ +13 t14 +13 +14 \
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Electrical Characteristics (ote 4 (Continued) : -79-06-10 =
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Parameter Condition LM108/ LM2087 LM30s - Units F
Min Typ Max Min Typ Max 5
Input Voltage Range Vg = 18V +13.8 14 o \ =4
Common Made =
Rejection Ralio 85 100 80 190 dB 5
Supply Voltage =1 ¢
Rejection Ratlo , . 80 % | 80 98 ‘@ @
Note 1: The maxdmum Junction temperature of the LM108 Is 150*C, for the LM208, 100°C and for the LM308, 85°C. For operati q atel d temp 8, devices
In the HOB package must be derated based on a thermal resistance of 160°G/W, [unction to ambic or 20°CG/W, junction to case. The th resistance of the

dualin-ine package.ls 100°C/W, junction to ambient,

Note 2: The Inputs are shunted with back-to-back diodes for overvoltage protection. Theretore, 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 tess than %15V, the absolite maximum Input voltage is equal to the supply voltage.

Note 4: These specifications apply for £5V < Vg < +20V and —~556C < Ta < +125°C, unless otherwise spacified. With the LM208, howsver, all temperature
spacifications are fimited to ~25'C < Ta < 85°C, and for the LM308 they are limited to 0°C < TA < 70°C.

Note 5: Reter to RETS108X for LM108 military specifications,
Note 8: Human body modl, 1.5 kit In series with 100 pF.

Schematic Diagram
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Typical Performance Characteristics 1mi0s/Lmz208
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% Typical Applications T-79-06-10
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Typical Applications (continueq)

INPUT

T-79-06-10

Fastf Summing Amplifier

C5%

Rt
150K

3]
0.002 uF

*In addition to Increasing
spead, the LM101A ralses
high and low frequency
galn, Increases oufput
drive ¢apability and eliminates
thermal feadback.

Connection Diagrams

Metal Can Package
COMP 2

TUH/7768-13

Order Number LM108H, LM208H or LM308H
See NS Package Number H08C
*Package Is connscied to Pin 4 (V-)
**Unused pin (no internal conrisction) to allow for input anti-leakage guard
ring on printed circuit board layout.

QUTPUT

‘tPower Bandwidth: 250 KHz
Small Signal Bandwidth: 3.5 MHz
Slew Rato: 10V/uS

_68x10-8

iCs Rr

TL/H/T758-12

Dual-In-Line Package
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TL/H/7758-15
Top View

Order Number LM108J-8, LM2084-8, LM308J-8,
LM308M or LM308N
See NS Package Number JOBA, MOSA or NOSE

80E1/80ZWT/80LINT
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