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LM741
Operational Amplifier

General Description

The LM741 series are general purpose operational amplifi-
ers which feature impraved performance over industry stan-
dards like the LM709. They are direct, plug-in replacements
for the 709C, LM201, MC1439 and 748 in most applications.

The amplifiers offer many features which make their applica-
tion nearly foolproof: overload protection an the input and
output, no latch-up when the common mode range is ex-
ceeded, as well as freedom fram oscillations.

August 2000

The LM741C is identical to the LM741/LM741A except that
the LM741C has their performance guaranteed overa 0°C to
+70°C temperature range, instead of -55'C to +125'C.
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LM741

(Note 7)

Supply Voltage

Soldering Information

M-Package

Power Dissipation (Note 3)
Differential Input Voltage
Input Voltage {Note 4)

Output Short Circuit Duration
Operating Temperature Range
Storage Temperature Range
Junction Temperature

N-Package (10 seconds)
J- ar H-Package (10 seconds)

Absolute Maximum Ratings (note 2)

If Military/Aerospace specified devices are required, please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

LM741A

122V

500 mW

+30V
+15V

Cantinuous
-55'Cto +125°C

-65'C to +150°C

Vapor Phase (60 seconds)
Infrared (15 seconds)
See AN-450 “Surface Mounting Methods and Their Effect on Product Reliability” for other methods of soldering
surface mount devices.

150°C

260°C
300°C

215°C
215°'C

LM741
22V
500 mw
+30V
+15vY
Continuous
-55'C to +125°C
-65'C to +150°C
150°C

260°C
300°C

215°C
215°C

LM741C
18V
500 mwW
+30V
15V
Continuous
0°C to +70°C
-65'C to +150°C
100°C

260°C
300°C

215°C
215°C

ESD Tolerance (Note 8) 400V 400V 400V
Electrical Characteristics (Note 5)
Parameter Conditions LM741A LM741 LM741C Units
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Input Offset Voltage T, =25C
Rs < 10 kQ 1.0 | 5.0 20 { 6.0 mv
Re = 50Q 0.8 3.0 mV
TH.MIN s T.F\ s T.F\MAX
Rs = 500 4.0 mV
Rg = 10 k@2 6.0 7.5 mV
Average Input Offset 15 pvrc
Voltage Drift
Input Offset Voltage Ta = 25'C, Vg = 20V +10 +15 +15 mV
Adjustment Range
Input Offset Current To=25C 3.0 30 20 | 200 20 | 200 nA
Tamin S Ta S Tamax 70 85 | 500 300 nA
Average Input Offset 0.5 nAl’C
Current Drift
Input Bias Current To=25C 30 80 80 | 500 80 | 500 nA
: Tamin = Ta < Tamax 0.210 1.5 0.8 pA
Input Resistance Ta = 25°C, Vg = 220V 1.0 | 6.0 03 | 2.0 03 | 20 MQ
Tanan S Ta S Tamax 0.5 Mo
Vg = £20V
Input Voltage Range T, =25C +12 | £13 W
Tamin = Ta S Tamax 12 | 13 Y]

www.national.com




Electrical Characteristics (Note 5) (Continued)

Parameter Conditions LM741A LM741 LM741C Units
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Large Signal Voltage Gain | T, = 25'C, R, 22 kQ
Ve = 220V, Vg = 215V 50 VimV
Vg = 2158V, Vg = 210V 50 | 200 20 | 200 VimV
Tanain S Ta < Tamax
R 2 2 ke,
Vg = 220V, Vg = 215V 32 VimV
Vg = 215V, Vg = 10V 25 15 VimV
Vg = £5V, Vg = 22V 10 Vimv
Output Voltage Swing Vg = 220V
R_z 10k +16 \Yi
R_=2kQ +15 W
Vg = 215V
R 2 10 k&2 *12 | 14 +12 | £14 Y
R.22kQ 10 | 213 +10 | £13 W
Output Shert Circuit T, =25'C 10 25 35 25 25 mA
Current Taiiiii S TS Tains 10 40 mA
Common-Mode Tann = Ta = Tamax
Rejection Ratio Rg < 10 kQ, Vg = £12V 70 | 90 70 | 90 dB
Rs £ 50Q, Vo = 212V 80 a5 dB
Supply Voltage Rejection Tamin 2 Ta = Tamax:
Ratio Vg = 220V to Vg = 5V
Rs = 5002 86 96 dB
Rg <10 kQ 77 96 77 96 dB
Transient Response T, = 25°C, Unity Gain
Rise Time 025| 0.8 0.3 0.3 Hs
Overshoot 6.0 20 5 5 %
Bandwidth (Note 6) T, =25C 0437 | 15 MHz
Slew Rate T, = 25°C, Unity Gain 03 | 0.7 0.5 0.5 Vips
Supply Current T, =25C 1.7 | 28 1.7 28 mA
Power Consumption Tp=25C
Vg = £20V 80 150 mW
Vg = 215V 50 | 85 50 | 85 mw
LM741A Vg = 220V
Ta = Tamin 165 G
Ta = Tamax 135 mw
LM741 Vg = 215V
Ta = Tamn 60 | 100 mwW
Ta = Tapax 45 | 75 mwW

Mote 2: “Absolute Maximum Ratings™ indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is
functional, but do not guarantee specific performance limits.
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LM741

Electrical Characteristics (Note 5) (Continued)

Note 3: For operation at elevated lemperatures, these devices must be derated based on thermal resistance, and T; max. (listed under *Absolute Maximum Rat-
ings™). T] =Tp+ [&]A Pg).

Thermal Resistance Cerdip {J) DIP {N) HOB8 {H) S0-8 (M)
8 (Junction to Ambient) 100°C/W 100°C/W | 170°CAwW 195'C/W
;c (Junction to Case) N/A N/A 257CwW N/A

Note 4: For supply voltages less than £15V, the absolute maximum input voltage is equal to the supply voltage.

Note 5: Unless otherwise specilied, these specificalions apply for Vg = £15V, —55'C < Ty, € +125°C (LM741/LMT41A). For the LM741C/LM741E, these specifica-
tions are limited to 0°C < Ty < +70°C.

Note 6: Calculated value from: BW (MHz) = 0.35/Rise Time(ps).

Note 7: For military specifications see RETS741X for LM741 and RETS741AX for LM741A.

Note 8: Human body model, 1.5 ki in series with 100 pF.

Schematic Diagram
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IN/FDLL 914/A/B / 916/A/B [ 4148 | 4448

[ COLOR BAND MARKING 1\
DEVICE 15T BAND 2ND BAND

FOLLE14  BLACK  BROWN
FOLLS144 BLACK GRAY
FOLL#14B  BROWN BLACK
FOLLS16  BLACK  RED
FOLLS16A BLACK  WHITE
FOLLS166 BROWN  BROWN
DO-35 LL-34 FOLL4148 BLACK — BROWN

THE PLACEMENT OF THE EXPANSION GAP FOLL4448  BROWN  BLACK y

HAS M RELATICHSHIP TO THE LOCATICN \.

OF THE CATHODE TERMINAL

Small Signal Diode
AbSO|Ute MaX|mum RatlngS* T, =25°C unless otherwise noted

Symbol Parameter Value Units
Verrm Maximum Repetitive Reverse Voltage 100 \%
Irav) Average Rectified Forward Current 200 mA
lesm Non-repetitive Peak Forward Surge Current

Pulse Width = 1.0 second 1.0 A
Pulse Width = 1.0 microsecond 4.0 A
Tog Storage Temperature Range -65 to +200 °C
T, Operating Junction Temperature 175 °C

*These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

NOTES:
1) These ratings are based on a maximum junction temperature of 200 degrees C.
2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

Thermal Characteristics

Symbol Characteristic Max Units
IN/FDLL 914/A/B | 4148 | 4448
Po Power Dissipation 500 mw
Resa Thermal Resistance, Junction to Ambient 300 °C/W

[02002 Fairchild Semiconductor Corporation IN/FDLL 914/A/B | 916/A/B | 4148 | 4448, Rev. B
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Electrical Characteristics

T, =25°C unless otherwise noted

Small Signal Diode

(continued)

Symbol Parameter Test Conditions Min Max | Units
Vr Breakdown Voltage Iz =100 pA 100 \
lr = 5.0 yA 75 Vv
Ve Forward Voltage 1N914B/4448 | I-=5.0 mA 620 720 mV
1IN916B | I =5.0 mA 630 730 mV
1N914/916/4148 | I =10 mA 1.0 Y,
1N914A/916A | I =20 mA 1.0 Y,
1IN916B | I =20 mA 1.0 Y,
1N914B/4448 | Iz = 100 mA 1.0 \Y
I Reverse Current Vg =20V 25 nA
Vg=20V, T, = 150°C 50 uA
Vg=75V 5.0 PA
C: Total Capacitance
1N916A/B/4448 | Vg =0,f =1.0 MHz 2.0 pF
1N914A/B/4148 | Vg =0,f =1.0 MHz 4.0 pF
t, Reverse Recovery Time le=10 mA, Vg = 6.0 V (60mA), 4.0 ns
I, = 1.0 mA, R, =100Q
Typical Characteristics
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Figure 1. Reverse Voltage vs Reverse Current
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Figure 3. Forward Voltage vs Forward Current
VF -1to 100 uA

GENERAL RULE: The Reverse Current of a diode will approximately
double for every ten (10) Degree C increase in Temperature

Figure 2. Reverse Current vs Reverse Voltage
IR-10to 100V
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Figure 4. Forward Voltage vs Forward Current
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Small Signal Diode

(continued)

Typical Characteristics (continued)
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is
not intended to be an exhaustive list of all such trademarks.

ACEx™ FAST © MICROWIRE™ SILENT SWITCHER® UHC™
Bottomless™ FASTr™ OPTOLOGIC® SMART START™ UltraFET ®
CoolFET™ FRFET™ OPTOPLANAR™ SPM™ VCX™
CROSSVOLT™ GlobalOptoisolator™ PACMAN™ STAR*POWER™
DenseTrench™ GTO™ POpP™ Stealth™

DOME™ HiSeC™ Power247™ SuperSOT™-3

EcoSPARK™ [PC™ PowerTrench ® SuperSOT™-6

E2CMOS™ ISOPLANAR™ QFET™ SuperSOT™-8

EnSigna™ LittleFET™ QS™ SyncFET™

FACT™ MicroFET™ QT Optoelectronics™ TinyLogic™

FACT Quiet Series™ MicroPak™ Quiet Series™ TruTranslation™

STAR*POWER is used under license

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER
NOTICE TOANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD
DOES NOTASSUMEANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT
RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.
As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life
systems which, (a) are intended for surgical implant into support device or system whose failure to perform can
the body, or (b) support or sustain life, or (c) whose be reasonably expected to cause the failure of the life
failure to perform when properly used in accordance support device or system, or to affect its safety or
with instructions for use provided in the labeling, can be effectiveness.

reasonably expected to result in significant injury to the

user.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status Definition
Advance Information Formative or This datasheet contains the design specifications for
In Design product development. Specifications may change in

any manner without notice.

Preliminary First Production This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed Full Production This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete Not In Production This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.
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