National
Semiconductor

LM741/LM741A/LM741C/LM741E Operational Amplifier

General Description

The LM741 series are general purpose operational amplifi-
ers which feature improved performance over industry stan-
dards like the LM708. They are direct, plug-in replacements
for the 708C, LM201, MC1439 and 748 in most applications.

The amplifiers offer many features which make their appli-
cation nearly foolproof: overlocad protection on the input and

output, no latch-up when the common mode range is ex-
ceeded, as well as freedom from oscillations.

The LM741C/LM741E are identical to the LM741/LM741A
except that the LM741C/LM741E have their performance
guaranteed over a 0°C to +70°C temperature range, in-
stead of —55°C to + 125°C.

Schematic and Connection Diagrams (Top views)
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA/41

312 GRADE
ELECTRICAL CHARACTERISTICS (V; = +15V, T, = 25°C unless otherwise specified)
PARAMETERS (see definitions) CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Rg < 10kQ 1.0 5.0 mv
Input Offset Current 20 200 nA
Input Bias Current 80 500 nA
Input Resistance 0.3 20 MQ
Input Capacitance 14 pF
Offset Voitage Adjustment Range +15 mV
Large-Signal Voltage Gain R > 2k, V= =10V 50,000 200,000
Output Resistance 75 Q
Qutput Short-Circuit Current * 25 mA
Supply Current 1.7 2.8 mA
Power Consumption 50 85 mw
Transient Response (unity gain) V,,=20mV, R_=2kQ, C, < 100 pF
Risetime 0.3 us
Overshoot 5.0 %
Slew Rate R, > 2ka 0.5 V/us
The following specifications apply for —55°C < T, < +125°C:
Input Offset Voltage Rs < 10k 1.0 6.0 mV
Input Offset Current T, = +125°C 7.0 200 nA
T,=-55° 85 500 nA
Input Bias Current T, =+125°C 0.03 0.5 whA
T, = —55°C 0.3 15 uh
input Voltage Range =12 +13 v
Common Mode Rejection Ratio R- <10k 70 90 dB
Supply Voltage Rejection Ratio Ry < 10kQ 30 150 uv/v
Large-Signal Voltage Gain R.>2kQ, V ;= =x10V 25,000
Output Voltage Swing R > 10kQ +12 +14 v
R 2 2k =10 *13 v
Supply Current T, = +125°C 15 2.5 mA
T, = —55°C 2.0 33 mA
Power Consumption T, =+125°C 45 75 mw
T, = —55°C 60 100 mW

TYPICAL PERFORMANCE CURVES

312 GRADE
OPEN LOOP VOLTAGE GAIN OUTPUT VOLTAGE SWING
AS A FUNCTION OF AS A FUNCTION OF
SUPPLY VOLTAGE SUPPLY VOLTAGE
15— - — «©
TA‘ “%C | o " -5 <T,2 1125 5/
10 ! — R 220 '
‘ | ! > R . ;
105 ey - / 2 /
S : ; -~ za 7
£ el £ A
S o — 5 u /
g pd P B
g ” 7 2 e
% i 2 — //
£
5 l ) e |
“AI7‘l HAT4Y
wo 4 s 12 16 2 0 h " " »
SUPPLY VOLTAGE- £V SUPPLY VOLTAGE - 2V

-2V

COMMON MODE VOLTAGE RANGE

INPUT COMMON MODE
VOLTAGE RANGE AS A
FUNCTION OF SUPPLY VOLTAGE

S5l o125 ]
L
/ g
4 /’
)
»ATH
]
5 1 s »

SUPPLY VOLTAGE - £V

108




FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA741
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * upA741

TYPICAL PERFORMANCE CURVES (312 AND 393 GRADES)
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA741

TRANSIENT RESPONSE

COMMON MODE REJECTION
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA741
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TYPICAL APPLICATIONS

SIMPLE INTEGRATOR
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Voltage Gain = 103
Input Offset Voitage Drift = 0.6 uV/°C
Input Offset Current Drift = 2.0 pA/°C

NOTCH FILTER USING THE A741 AS A GYRATOR
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