DESCRIPTION
The 531 is a fast slewing high performance
operational amplifier which retains dc

performance equal to the best general pur-
pose types while providing far superior
large signal ac performance. A unique
input stage design allows the amplifier to
have alarge signal response nearly identicai
to its small signal response. The amplifier is
compensated for truly negligible overshoot
with a single capacitor. In applications
where fast settling and superior large signal
bandwidths are required, the amplifier out
performs conventional 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 compensa-
tion and excellent stability of this amplifier
allow its use in a wide variety of instrument-
ation applications.

EQUIVALENT SCHEMATIC

FEATURES

* 35V/usec slew rate at unity gain

» Pin for pin replacement for tA709, uA748
or LM101

*» Compensated with a single capacitor

» Same low drift offset null circuitry as
uA741

» Small signal bandwidth TMHz

» Large signal bandwidth 500KHz

* True op amp dc characteristics make the
531 the ideal answer to all slew rate lim-
ited operational amplifier applications.
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ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT

Supply voltage +22 v
Internal power dissipation1 300 mw
Differential input voltage +15 \
Common mode input voltage? +15 \
Voltage between offset null

and V- +0.5 \
Operating temperature range

NE531 0 to +70 °C

SE531 -55 to +125 °C
Storage temperature range ~-65 to +150 °C
Lead temperature

(soldering, 60 sec) 300 °C
Output short circuit duration3 indefinite

NOTES

1. Rating applies for case temperature to 125° C, derate linearly at 6. 5mwW/° C for ambient

temperatures above +75°C.

2. Forsupply voltages less than £15V, the absolute maximurmn inpui 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 to +75°C ambient temperature.

DC ELECTRICAL CHARACTERISTICS

Vs = +15V unless otherwise specified.
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SE531 NE531
PARAMETER TEST CONDITIONS UNIT
Min Typ | Max Min Typ | Max
Vos Offset voitage Rs = 10kQ, Ta = 25°C 2.0 5.0 2.0 6.0 mV
Rs < 10k, over temp 6.0 7.5 mV
los Offset current Ta = 25°C 30 200 50 200 nA
Ta = HIGH 200 200 nA
Ta=LOW 500 300 nA
IBIAS Input current Ta=25°C 300 500 400 1500 nA
Ta = HIGH 500 1500 nA
Ta=LOW 1500 2000 nA
Vem Common mode voltage range Ta =25°C *10 +10 v
CMRR Common mode rejection ratio Ta = 25°C, Rs < 10k} 70 100 dB
Over temp Rs < 10k} 70 90 dB
RiN Input resistance Ta =25°C 20 20 MO
Vout Output voltage swing Ri = 2k{}, over temp +10 +13 *10 +13 Vv
Icc Supply current Ta=25°C 7.0 10 mA
TMAX 5.5 10 mA
Pp Power consumption Ta=25°C 210 300 mwW
PsRr Power supply rejection ratio Rs < 10k}, Ta = 25°C 10 150 uV/V
Rs < 10k{}, over temp 10 150 uV/v
Rout Output resistance Ta=25°C 75 75 0
AvoL Large signal voltage gain Ta=25°C,RL= 2k}, VouT=+10V 50 100 20 60 V/mV
RL= 2k, VouTt =110V, over temp. 25 15 V/mV
NOTE
1. Temperature range:
SE531 -55°C < Ta < 125°C
NE531 0°C < Ta € 70°C
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AC ELECTRICAL CHARACTERISTICS

NE/SE531-N, T

Ta = 25°C, Vs = *15V unless otherwise specified.

NES$31 SE531 UNIT
PARAMETER TES D -
R TEST CONDITIONS Min Typ | Max Min Typ Max
Full power bandwidth 500 500 kHz
Settling time (1%) Av = +1, VIN = 210V 15 1.5 us
(.01%) 2.5 2.5 US
Large signal overshoot Av =41, Vin = 210V 2 2 %
Small signal overshoot Av = +1, ViN = 400mV 5 5 %
Small signal risetime Av = +1, V|N = 400mV 300 300 ns
Slew rate Ay = 100 35 35 V/us
Ay =10 35 35 V/us
Ay =1 (noninverting) 30 20 30 V/us
Av = 1 (inverting) 35 25 35 V/us

NOTE

1. All AC testing is performed in the transient response test circuit

TEST LOAD CIRCUITS

OFFSET NULL CIRCUIT

TRANSIENT RESPONSE CIRCUIT

TYPICAL PERFORMANCE CHARACTERISTICS

(Vs = £15V, Ta = +25°C, unless otherwise specified.)
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TYPICAL PERFORMANCE CHARACTERISTICS (Contd
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TYPICAL PERFORMANCE CHARACTERISTICS (Cont'd)
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TYPICAL APPLICATIONS
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TYPICAL APPLICATIONS

(Cont'd)
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I fg = 1KHy

POLE ACTIVE LOW PASS FILTER BUTTERWORTH MAXIMALLY FLAT RESPONSE*

RESPONSE OF 3-POLE ACTIVE
BUTTERWORTH
MAXIMALLY FLAT FILTER

e
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*Reference—EDN Dec. 15, 1970 100 300 ® 3K 10
Simplify 3-Pole Active Filter Design FREQUENCY —— Hz
A. Paul Brokow
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