
Operational Amplifiers

LM709 operational amplifier 

general description

The LM709 is a monolithic operational amplifier 
intended for general-purpose applications. Opera
tion is completely specified over the range of volt
ages commonly used for these devices. The design, 
in addition to providing high gain, minimizes both 
offset voltage and bias currents. Further, the class-B 
output stage gives a large output capability with 
minimum power drain.

External components are used to frequency com
pensate the amplifier. Although the unity-gain com

pensation network specified will make the amplifier 
unconditionally stable in all feedback configura
tions, compensation can be tailored to optimize 
high-frequency performance for any gain setting.
The fact that the amplifier is built on a single sili
con chip provides low offset and temperature drift 
at minimum cost. It also ensures negligible drift 
due to temperature gradients in the vicinity of the 
amplifier.

schematic and connection diagrams
INPUT FREQUENCY COMPENSATION

typical applications*
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absolute maximum ratings
S up p ly  V o ltage ± 1 8 V
Power D iss ipa tion  (N o te  1) 300  mW
D iffe re n tia l In p u t V o ltage ± 5 V
In p u t V o ltage ± 1 0 V
O u tp u t S h o rt-C irc u it D u ra tio n  (TA = 25°C ) 5 sec
Storage T em pera tu re  Range -6 5 ° C  to  + 1 50°C
O pera ting T em pera tu re  Range -5 5 ° C  to  + 1 25°C
Lead T em pera tu re  (S oldering , 60 sec) 300  C

electrical characteristics

P A R A M E T E R C O N D IT IO N M IN . TYP. M A X . U N IT S

In p u t O ffse t V o ltage T a  = 25 °C , Rs< 1 0 k f t 1.0 5.0 m V

In p u t Bias C u rren t T a  = 25° C 200 500 n A

In p u t O ffse t C u rren t T a  = 25° C 50 200 n A

In p u t Resistance T a  = 25° C 150 400 k£2

O u tp u t Resistance T a  = 25° C 150 a

S upp ly  C u rren t T A = 25°C , V S = ± 1 5 V 2.6 5.5 m A

Transien t Response V |N = 20 m V ,C L< 1 0 0 p F

R isetim e T a  = 25° C 0 .3 1.0 juS

O vershoot 10 30 %

Slew ing Rate T a  = 25° C 0 .25 V/juS

In p u t O ffse t V o ltage Rs < 1 0  k£2 6.0 m V

Average T em pera tu re

C o e ffic ie n t o f  In p u t Rs = 50 S I 3.0 ju V /°C

O ffse t V o ltage Rs = 10 kO 6.0 juV /°C

Large-Signal V S = ± 1 5 V , R l > 2  kf2

V o ltage  Gain V oU T  =  i lO V 25 ,000 45 ,000 70 ,000

O u tp u t V o ltage  Sw ing V S = ± 1 5 V , R l =10 k!2 ±1 2 ± 1 4 V

V S = ± 1 5 V , R l  = 2 k£2 ±10 ±13 V

In p u t V o ltage  Range 
C om m on Mode

V s = ± 1 5 V ±8 .0 ±10 V

R ejection  R a tio Rs < 1 0  k£2 70 90 db

S upp ly  V o ltage

R e jection  R atio Rs < 1 0  k£2 25 150 ju V /V

In p u t O ffse t C u rren t T a  =  +125°C 20 200 n A

T a  =  - 5 5 °  C 100 500 nA

In p u t Bias C u rren t T a  =  -5 5 °  C 0.5 1.5 juA

In p u t Resistance T a  = -5 5 °  C 40 100 k f t

N ote 1: For operating at elevated temperatures, the device must be derated based 
on a 150°C  m axim um  junction tem perature and a therm al resistance o f 150 C /W  
junction to  am bient or 4 5 °C /W  junction to  case fo r the metal-can package. 
For the fia t package, the derating is based on a thermal resistance o f 185 C /W
when m ounted on a 1/16-inch-th ick , epoxy-glass board w ith  ten, 0 .03  
wide, 2-ounce copper conductors (see curve).

-inch-

N ote  2: These specifications apply fo r —55°C  <  T a  <  + 1 2 5 °C , ± 9 V  < V fi
<  + 1 5 V , C i = 5000  pF , R-| = 1 .5K, C 2  = 2 00  pF and R 2  = 5 1 0  unless other-
wise specified.
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guaranteed performance characteristics

Output Voltage Swing

Maximum Power Dissipation
400

30 0

200

P
% V
V<

---------------MOUNTED FLAT PACKAGE (NOTE I)

I I I I I i I i

4 5  65  85  105 125

A M B IE N T TEM PERATURE ( ° C )

SUPPLY VOLTAGE (± V )

Voltage Gain

9 10 11 12 13 14 15

SUPPLY VOLTAGE ( t V )

9 10 11 12 13 14 15

SUPPLY VOLTAGE ( ± V)

10 11 12 13 14

SUPPLY VOLTAGE (± V )

typical performance characteristics

Input Offset Current Input Bias Current

- 7 5  - 5 0  - 2 5  0  25 50 75 100 125

TEMPERATURE ("Cl

Open-Loop Frequency Response

100 i m u  I I I

100 IK  10K 100K 1M 10M

FREQUENCY (Hz)

- 7 5  -  50 -  25 0 25 50 75 100 125

TEMPERATURE (°C)

Output Voltage Swing as 
a Function o f Frequency

- 7 5  - 5 0  - 2 5  0 25 50 75 100 125

TEMPERATURE ( 0

Output Voltage Swing

10 20 30 40 50

OUTPUT CURRENT ( ± mA'
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