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The 531 is a fast slewing high performance operational am­
plifier which retains D.C. performance equal to the best 
general purpose types while providing far superior large 
signal A.C. performance. A unique input stage design allows 
the amplifier to have a large signal response nearly identical 
to its small signal response. The amplifier can be compensated 
for tru ly  negligible overshoot w ith a single capacitor. In 
applications where fast settling and superior large signal 
bandwidths are required, the amplifier out performs conven­
tional designs which have much better small signal response. 
Also, because the small signal response is not extended, no 
special precautions need be taken with circuit board layout 
to  achieve stability. The high gain, simple compensation and 
excellent stability o f this amplifier allow its use in a wide 
variety of instrumentation applications.

•  35V/Msec SLEW RATE AT UNITY GAIN
•  PIN FOR PIN REPLACEMENT FOR /xA709,mA748 

OR LM101
•  COMPENSATED WITH A SINGLE CAPACITOR
•  SAME LOW DRIFT OFFSET NULL CIRCUITRY AS 

MA741
•  SMALL SIGNAL BANDWIDTH 1 MHz
•  LARGE SIGNAL BANDWIDTH 500KHz
» TRUE OP AMP D.C. CHARACTERISTICS MAKE THE 

531 THE IDEAL ANSWER TO ALL SLEW RATE LIM­
ITED OPERATIONAL AMPLIFIER APPLICATIONS.
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t ’IMTSONAL AMPLIFIER

LINEAR INTEGRATED CIRCUITS

si %3 3 MAXIMUM r a t i n g s

Supply Voltage ±22V
Internal Power Dissipation (Note 1) 300mW
Differential Input Voltage ±15V
Common Mode Input Voltage (Note 2) ± 15V
Voltage Between Offset Null and V “ ±0.5V
Operating Temperature Range

NE531 0°C to +70°C
SE531 -55°C to +125°C

Storage Temperature Range -65°C to +150°C
Lead Temperature (Solder, 60 sec.) 300°C
Output Short Circuit Duration (Note 3) Indefinite

NOTES:
1. Rating applies for case temperatures to 125 C, derate linearly at 

6.5mW/ C for ambient temperatures above +75%
2. For supply voltages less than ±15V, the absolute maximum input 

voltage is equal to the supply voltage.
3. Short circuit may be to ground or either supply. Rating applies 

to +125 C case temperature or +75 ę  ambient temperature.
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LINEAR INTEGRATED CIRCUITS ■ 531

i ń ^ R A L  E L E C T R IC A L  C H A R A C T E R IS T IC S  (Vg = ±15V, TA = 25°C Unless Otherwise Specified)

IME531 PARAMETER CONDITIONS MIN TYP MAX UNITS

In p u t O ffs e t V o lta g e Rs  10 K U 2 .0 6 m V

In p u t O ffs e t C u rre n t 50 2 0 0 n A

In p u t Bias C u rre n t 0 .4 1.5 ( iA

In p u t Resistance 20 M n

In p u t V o lta g e  R ange i1 0 V o lts

C o m m o n  M ode R e je c tio n  R a tio R s  *S 10KS I 70 100 dB

S u p p ly  V o lta g e  R e je c tio n  R a tio R s  10 K U 10 150 mV/V
Large S ignal V o lta g e  Gain Rl 2 K U , V 0 U T  -  i lO V 2 0 ,0 0 0 6 0 ,0 0 0

O u tp u t Resistance 75 n
S u p p ly  C u rre n t 5 .5 10 m A

Pow er C o n s u m p tio n 165 30 0 mW

F u ll Pow er B a n d w id th 5 0 0 K H z

S e ttl in g  T im e , 1%

>Oz>><

1.5 Msec

S e ttl in g  T im e , .01 % A y  '  VIN = ,10V 2 .5 Msec

Large S ignal O ve rsh oo t A v  = + 1 , V , N -  1 1 0 V 2 %
Sm all S ign a l.O ve rsho o t A y  = + 1 , V|n = 4 0 0 m V 5 %

S m all S ignal R ise tim e A v  = + 1 . V |N  -  4 0 0 m V 30 0 nsec

T h e  F o llo w in g  A p p ly  fo r

0 °C  < Ta C + 7 0 "C:

In p u t O ffs e t V o lta g e Rs  ^ 1 0 K n 7.5 m V

In p u t O ffs e t C u rre n t T A  = + 7 0 -C 20 0 n A

t a  = o ’ c 30 0 n A

In p u t Bias C u rre n t T a  = + 70 "C 1.5 n A

t a - o" c 2.0 mA
Large S ignal V o lta g e  G ain R l  S* 2KO, V 0 U T  - iio v 15 ,0 0 0

O u tp u t V o 'ta g e  S w in g R l  ^ 2K I> *1 0 H 3 V o lts

S lew  Rate A w  =* 100 35 V / m s

o><

35 V / ms

A y  = 1 (n o n - in v e rtin g ) 2 0 30 V / ms

A v  » 1 ( in v e r tin g ! 2 5 35 V / ms

S u p p ly  C u rre n t T a - i 70*C 4 .5 5 .5 m A

SE531 PARAMETER CONDITIONS MIN TYP MAX UNITS

In p u t O ffs e t V o lta g e R s  < 1 0 K $ V 2 .0 5 .0 m V

In p u t O ffs e t C u rre n t 30 2 0 0 n A

In p u t Bias C u rre n t 30 0 5 0 0 n A

In p u t R esistance 20 M n

In p u t V o lta g e  Range ♦ 1 0 V o lts

Large S ignal V o lta g e  Gam R l  > 2K SJ, V q U T  = 11 0V 5 0 ,0 0 0 1 0 0 ,0 0 0

O u tp u t Resistance 75 n
S u p p ly  C u rre n t 5 .5 7.0 m A

P o w er C o n s u m p tio n 165 2 1 0 m W

F u ll Pow er B a n d w id th 5 0 0 K H z

S e ttl in g  T im e , 1% A y  = +1 , V | ^ j  - t K )V 1.5 Msec

S e ttl in g  T im e , .01% A y - + 1 , V | N - ! 1 0 V 2 .5 Msec

Large S ignal O ve rsh oo t

>Oz>>< 2 %

S m all S ignal R ise tim e A y  - + 1 . V (N  = 4 0 0 m V 3 0 0 nsec

S m a ll S igna l O v e rsh oo t A y  = + 1 , V | N  = 4 0 0 m V 5 %

S lew  Rate A y  = 100 35 V / ms

o><

35 V / m s
A y  » 1 (n o n - in v e rtin g ) 30 V / m s
A y  = 1 ( in v e rtin g ) 35 V / m s

T he fo llo w in g  a p p ly  fo r

- 5 5 " C < T a  < + 125 ' C :

In p u t O ffs e t V o lta g e R g «; lO K n 6 m V

In p u t O ffs e t C u rre n t T a  -  +125" C 20 0 nA

T a  - -5 5 " C 5 0 0 nA

In p u t Bias C u rre n t T a  = +125" C 5 0 0 n A

T a  - -5 5 ”  C 1.5 m A
C o m m o n  M ode R e je c tio n  R a tio R g < 10KJ2 70 9 0 dB

S u p p ly  V o lta g e  R e je c tio n  R atio R s  10KS2 10 150 M V/V
Large S ignal V o lta g e  Gam R l  = 2 K U , V 0 U T  > 11 0V 2 5 ,0 0 0

O u tp u t V o lta g e  S w in g R l  = 2 K H no 1 13 V

S u p p ly  C u rre n t T a  - + 1 2 5 *0 4 .5 5 .5 m A

N O T E S :

A l l  A C  param etric testing is perfo rm ed  using the co n d itio n s  o f the tra n s ie n t response test c irc u it, page 1 .
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LINEAR INTEGRATED CIRCUITS ■ 531

'P IC A L  P E R F O R M A N C E  C H A R A C T E R IS T IC S (V g  = ±15V, Tą  = +25°C unless otherwise noted)

INPUT OFFSET 
CURRENT AS A FUNCTION 

OF AMBIENT TEMPERATURE

INPUT BIAS CURRENT 
AS A FUNCTION 

OF AMBIENT TEMPERATURE
INPUT BIAS CURRENT AS A 

FUNCTION OF SUPPLY VOLTAGE

TEMPERATURE —  "C SUPPLY VOLTAGE —  ±V

POWER CONSUMPTION AS A 
FUNCTION OF SUPPLY VOLTAGE

POWER CONSUMPTION 
AS A FUNCTION 

OF AMBIENT TEMPERATURE
OPEN LOOP VOLTAGE GAIN AS A 
FUNCTION OF SUPPLY VOLTAGE

TEMPERATURE SUPPLY VOLTS -

OUTPUT VOLTAGE SWING AS A 
FUNCTION OF SUPPLY VOLTAGE

INPUT VOLTAGE RANGE AS A OUTPUT VOLTAGE SWING AS 
A FUNCTION OF FREQUENCY

SUPPLY VOLTAGE —  ±V SUPPLY VOLTAGE FREQUENCY —  Hi
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LINEAR INTEGRATED CIRCUITS ■ 531

T Y P IC A L  C H A R A C T E R IS T IC  C U R V E S  (Cont'd.)

VOLTAGE FOLLOWER 
LARGE SIGNAL RESPONSE

VOLTAGE FOLLOWER 
TRANSIENT RESPONSE

UNITY GAIN 
INVERTING AMPLIFIER 

LARGE SIGNAL RESPONSE

TIME —  nsec

CLOSED LOOP NON-INVERTING VOLTAGE 
GAIN AS A FUNCTION OF FREQUENCY

OPEN LOOP PHASE RESPONSE AND VOLTAGE 
GAIN AS A FUNCTION OF FREQUENCY

Cc - 100pF

GAIN

\
T\

\

K) 1K 10K 100K

FREQUENCY —  Hz

T Y P IC A L  A P P L IC A T IO N S

3 POLE ACTIVE LOW PASS FILTER BUTTERWORTH MAXIMALLY FLAT RESPONSE*
RESPONSE OF 3-POLE ACTIVE 

BUTTERWORTH 
MAXIMALLY FLAT FILTER

100 300 1K 3K 10K

FREQUENCY —  Hz

‘ Reference — EON Dec. 15, 1970 
Simplify 3-Pole Active Filter Design 
A. Paul Brokow
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LINEAR INTEGRATED CIRCUITS ■ 531

(Cont'd.)

FAST SETTLING VOLTAGE FOLLOWER

LARGE SIGNAL RESPONSE 
VOLTAGE FOLLOWER

0.5#łs/DIV / -  500KHz

(a) HALFWAVE

PRECISION RECTIFIERS

(b) FULL WAVE
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T Y P IC A L  A P P L IC A T IO N S  (Cont'd.)

ACMILLIVOLTMETER

LINEAR INTEGRATED CIRCUITS ■ 531

SAMPLE AND HOLD
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