ANALOG DIVISION

MARCH 1982

DUAL HIGH SLEW RATE OP AMPS

NE/SE538/5538

DESCRIPTION

The NE/SE538/5538 are new generation
operational amplifiers featuring high slew
rates combined with improved input char-
acteristics. Internally compensated for
gains of 5 or larger, the SE538/5538 offers
guaranteed minimum slew rates of 40V/us
or larger. Featuring 2mV max input offset
voltage, the 538 is a single amplifier while
the 5538 is a dual amplifier. Industry stand-
ard pin outand internal compensation allow
the user to upgrade system performance by
directly replacing general purpose amplifi-
ers, such as 748, 101A, 741, 747 and 1458.

FEATURES

o 2mV input offset voltage
80nA max Input offset current
Short circuit protected
Offset null capability
Large common mode and differential
voltage ranges
¢ 60V/us slew rate (gain of +5, -4 min)
¢ 6MHz gain bandwidth product
(gain +5, 4 minimum)
¢ Internal frequency compensation
(gain of +5, -4 minimum)
* Pin out: 538 same as 741 (single)
5538 same as 747, 1458 (dual)

ABSOLUTE MAXIMUM RATINGS1.2.3

PIN CONFIGURATIONS

PARAMETER RATING UNIT
Vce Supply voltage
SE military grade +22 \"
NE commercial grade +18 "
Pp Internal power dissipation 1000 mw
FE package
Pp Internal power aissipation? 500 mw
N package
Po Internal power dissipation? a00 mw
H package
Differential input voltage +30 "
Input voltage? 15 \
Operating temperature range
SE military grade -55 to +125 °C
NE commercial grade 0to 70 °C
Output short circuit3 indefinite
Storage temperature range -65 to +150 °C
Lead temperature (solder, 60sec.) 300 °C
NOTES

1. Rating applies for thermal resistances of 240°C/W and 150°C/W junction to

ambient for N and H packages. Maximum chip temperature is 150°C.
2. Forsupply voltages less than 15V, the absolute maximum input voltage is equal to the supply voltage.
3. Short circuit may be ta ground or either supply. Rating applies to 125°C case

temperature or 76°C ambient temperature.
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DC ELECTRICAL CHARACTERISTICS Ta=25°C, Vs = + 15V unless otherwise specified.

SES538/SE5538 NES538/NE5538
PARAMETER TEST CONDITIONS UNIT
Min Typ | Max Min Typ | Max
Vos Input offset voltage Rs < 10k} 0.7 4.0 2.0 6.0 mVv
Rs < 10k(}, over temp. 5.0 7.0 mV
AVos Input offset voltage drift Rs =00, over temp. 4.0 6.0 uV/eC
los Input offset current 5 20 15 40 nA
Over temp. 40 80 nA
s Input current 45 80 65 150 nA
Over temp. 200 200 nA
Vewm Input common mode voltage range +12 | +13 +12 +13 \
CMRR  Common mode rejection ratio Rs < 10k(}, over temp. 70 90 70 90 dB
PSRR  Power supply rejection Rs < 10k(}, over temp. 30 150 30 150 uV/V
RN Input resistance 3 10 1 6 MQ
AvoL Large signal voltage gain RL = 2k}, Vout = 210V 50 200 50 200 v/mv
Over temp., 25 25 V/mv
RL = 2k, VouT = =10V
Vour Output voltage Over temp., RL > 2k} *10 | #13 *10 +13 v
Over temp., RL = 10k} *12 | %14 +12 +14 v
lec Supply current Per amplifier 2 3 2 3 mA
Over temp., per amplifier 2.2 3.6 22 mA
Pp Power dissipation Per amplifier 60 90 60 90 mwW
Over temp., per amplifier 66 108 66 mw
Isc Qutput short circuit current 25 25 mA
Rourt Output resistance 100 100 0
NOTE

Temperature Range

SE Types -55°C < Ta < 125°C
NE Types 0°C < TA < 70°C
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AC ELECTRICAL CHARACTERISTICS Ta =25°C unless otherwise specified.
SE538/SE5538 E
PARAMETER TEST CONDITIONS SES38/NESSI8 UNIT
Min Typ Max Min Typ Max

Gain bandwidth product

(Gain +5, -4 minimum) 6 [ MHz

Transient response

Small signal rise time 0.25 0.25 us

Small signal overshoot 6 6 %

Settling time To 0.1% 1.2 1.2 us

Slew rate Minimum gain =5

Noninverting RL = 2kQ 40 & 60 Vius

TYPICAL PERFORMANCE CHARACTERISTICS
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DUAL HIGH SLEW RATE OP AMPS NE/SE538/5538
TYPICAL PERFORMANCE CHARACTERISTICS (Contd)
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DUAL HIGH SLEW RATE OP AMPS NE/SE538/5538

TYPICAL PERFORMANCE TEST LOAD CIRCUITS
CHARACTERISTICS (Cont'd)

SLEW RATE AND SMALL SIGNAL

SMALL-SIGNAL TRANSIENT TRANSIENT RESPONSE TEST CIRCUIT
RESPONSE DEFINITIONS sk 10K
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RISE TIME NOTE
Pins not shown are not cannected.
All resistors values are typical and in ohms.

TEST LOAD CIRCUITS (Contd

SETTLING TIME TEST CIRCUIT
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*Match to within 0.01%.
NOTE

Pins not shown are not connected.
All resistors values are typical and in ohms.
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