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§ National
V Semiconductor

LM741

Operational Amplifier

General Description

The .M741 series are general purpose operationai amplifi-
ers which feature improved performance over industry stan-
dards like the LM709. They are direct, plug-in replacements
for the 709C, LM2017, MC1439 and 748 in most applications.

The amplifiers offer many features which maka their appli-
cation nearly foolproof: overload protection or: the input and

August 2000

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

The LM741C is identical to the LM741/LM741A except that
the LM741C has their performance guaranteed overa0’Cto
+70°C temperature range, instead of -55°C to +125°C.

Features

Connection Diagrams

Metial Can Package

‘ 00934102
Note 1: LM741H is availaple per JM38510/10101

Order Number LM741H, LM741H/B83 (Note 1},
LM741AH/883 or LM741CH
See NS Package Number HOBC

Ceramic Flatpak

NC ‘—“‘lz“ » _i;.,.,.,,_,_,_l NG
+HOFFSET NULL [:_______? _ﬂ"’:_"’__:l HE
-PUT Lz‘ LM741W 271”."”“.'"3 Ve
PR — L suTeuY
V-L’ﬂ‘s‘. E: ~QFFSET NuLL
0683106

Qrder Number LM741W/883
See NS Package Number W10A

Typical Application

Offset Nulling Circuit

!

Dual-in-Line or 5.0, Package

S
OFFSET NULL~{ 1 B ~NC
NVERTING iNPUT ] 2 TV
HON=ENYERTING =] 3 63— 0uTPUT
IKPUT
v 4 5 b~ OFFSET NULL

00034303

Order Number LM741J, LM7414/883, LM741CN
See NS Package Number JO8A, MOBA or NOSE

£

40934107

@ 2004 National Semicondugtor Corparation DS009341
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LM741

Absolute Maximum Ratings (ote 2)

it Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/

Distributors for availability and specifications.

{Nate 1)

Supply Vollage
Pawer Dissipation {Note 3}
Difierential Input Voltage
Input Voliage {Note 4}
Quitput Shorl Circuit Duration
Qperating Temperature Range
Storage Temperature Range
Junction Temperature
Saoldering Information
N-Package {10 seconds)
J- or H-Package {10 seconds)
M-Package
Vapor Phase {60 seconds)
Infrared (15 seconds)

LM741A
+22V
500 mW
30V
15V
Continuous
~55°C 10 +125°C
-B5°C to +150°C
150°C

280°C
300°C

218°C
215'C

LM741
22V
500 mW
30V
+15V
Continuous
~B65°C to +125°C
-65°'C 10 +150°C
150°C

260°C
300°C

215°C
215°C

LM741C
218V
500 mW
+30V
+16V
Continuous
0'C o +70°C
-65°C to +150°C
100°C

260°C
300°C

218°C
215°C

See AN-450 "Surface Mounting Methods and Their Effect on Product Reliabitity” for other methods of

soldering
surface mount devices,
ESD Tolerance (Note 8} 400V 400V 400V
Electrical Characteristics (ot 5)
Parameter Conditions LM741A LM741 LM741C Units
: Min | Typ | Max | Min | Typ | Max | Min | Typ | Max

g Offset Voltage Ta=250C
As <10 kQ 10| 50 201 80 mv
Rg £ 500 0.8 3.0 my
Tamm § Ta 5 Tamax !
Rg < 500 4.0 my
Ag € 10 kQ 6.0 751 mv

Average input Offset i5 uvre

Voltage Drift

Input Offset Vollage Ta = 25°C, Vg = 20V =10 +15 +i5 mv
T =250 3.0 30 20 | 200 20 | 200 nA
Toaram £ Ta S Tamax 70 85 [ 500 300 nA

Average Input Offset 0.5 nA/" G

Current Drifl

%riﬁij_éfB’“i‘ag Sur Ta=26C 30 80 80 | 500 80 | 500 nA
Taren € Ta $ Tamax 0.210 1.5 0.8 YA
Ta =25'C, Vg = 220V 1.0 | 8.0 031 240 03| 20 MQ
Tanwe € Ta S Tamax: 0.5 MO
Vg = 220V

Input Voltage Range Ta=25C 12 | %13 Y
Tamin £ Ta $ Tamax +12 § 13 v

www, national.com 2




Electrical Characteristics (vote 55 (Continued)

Parameter Conditions LM741A LM741 LM741C Units
Min | Typ { Max | Min | Typ Max | Min | Typ | Max
T, =25C, R 22K
Vg = 220V, Vg = $15V 50 Vimy
Vg = %16V, Vg = =10V 50 | 200 20 | 200 vimy
Tasin S Ta S Taman
Rz 2 k2,
Vg = 220V, Vo = 15V 32 Vimy
Vg = £15V, Vg = 210V 25 15 VimV
Vg = 25V, Vg = =2V 10 vimy
Vg = 20V
R, = 10 k& £16 v
Rz 2 k2 %15 v
Vg = £15V
Ry 2 10 k2 +12 | 214 12 Y
Aoz 2k +10 1 %13 +10 } % V
4 it T =25°C 10 | 25 i 35 25 25 mA
Tamns S Ta € Tamax 10 40 mA
Common-Mode Toamn S Ta 5 Tamax
Rejection Ratio Rs 5 10 kQ, Vgu = =12V 70 | 80 70 | 9C dB
Re < 508, Vg = £12V 80 | 95 aB
Supply Voltage Rejection Tamin S Ta 5 Tamax:
Ratio Vg = £20V to Vg = =5V
Rg < 500 86 | 96 dB
Ag < 10 KQ 77 96 77 98 dB
Transient Response Ta = 25°C, Unity Gain .
Rige Time 025! 08 | o3 0.3 ys
Overshoot 8.0 20 5 5 %
it ) T, = 25°C 0437 | 1.8 Miz
& Bt T, = 25°C, Unity Galn 03 | 07 0.5 0.5 Vips
Supply Current Ta=28°C 171 28 17 ] 28 mA
Power Consumption Tp=25C
Vg = £20V 80 180 mw
Vg = 15V 50 | 85 50 | 85 | mw
LM741A Vg = 220V
Ta = Tase 165 vy
Ta = Tamax 135 mw
LM741 Vg = 215V
Ta = Tamin 60 | 100 mw
Ta = Tamax 45 | 75 mw

Note 2: “Absohite Maximum Ratings” indicate himits beyond which damage to the d
tunctionai, but do not guaraniee specific parformance fimits.

evice may coour, Operating Ratings indicate conditions for which the device is

www.national.com
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LM741

Etectrical Characteristics (ot 5 (Continued)

Note 3: For cperation at elevated lemperatures, these devices must be derated based on thermal resistance, and T; max. (listed under "Absolute Maximum
Ratings"). ¥j= Ty + {8 Pp).

Thermal Resistance Cerdip (J) | DIP (N} | HO8 (H) | 50-8B (M)
8, (Junction to Ambient) 100°C/W | 160°C/W | 170°C/wW | 185°C/wW
B (Junction to Case) N/A N/A 28°C/W N/A

Note 4: For supply voltages less than %15V, the absclute maximum input voitage is equal to the supply voltage.

Note 5: Unless otherwise specilied, these specifications apply for Vg = 215V, -B5'C S T, £ +125'C {LM741/LM741A). For the LM741CAM741E, these
spacifications are limited 10 0°C € Ty, 5 +70°C.

Mote §: Caiculated valua rom: BW (MM2) = 0.35/Rise Time{ys).
Note 7: For military speciflcations see RETS741X for LM741 and RETS741AX for LM741A,
Mote 8: Hurman body model, 1.5 ke in series with 100 pf.

Schematic Diagram
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