LM741
Operational Amplifier

General Description

The LM741 series are general purpose operational amplifi-
ers which feature improved 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 on the input and
output, no latch-up when the common mode range is ex-
ceeded, as well as freedom from oscillations.
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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, instead
of -565°C to +125°C.
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Absolute Maximum Ratings (ote 1)

Distributors for availability and specifications.

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

(Note 6)
LM741A LM741E LM741 LM741C
Supply Voltage 122V 22V 122V +18V
Power Dissipation (Note 2) 500 mW 500 mW 500 mwW 500 mW
Differential Input Voltage 130V 30V 30V 30V
Input Voltage (Note 3) 15V 15V 15V +15v
Output Short Circuit Duration Continuous Continuous Continuous Continuous
Operating Temperature Range -55°C to +125°C 0°C to +70°C -55°C to +125°C 0°C to +70°C
Storage Temperature Range -65°C to +150°C -65°C to +150°C -65°C to +150°C -65°C to +150°C
Junction Temperature 150°C 100°C 150°C 100°C
Soldering Information
N-Package (10 seconds) 260°C 260°C 260°C 260°C
J- or H-Package (10 seconds) 300°C 300°C 300°C 300°C
M-Package
Vapor Phase (60 seconds) 215°C 215°C 215°C 215°C
Infrared (15 seconds) 215°C 215°C 215°C 215°C
See AN-450 “Surface Mounting Methods and Their Effect on Product Reliability” for other methods of soldering
surface mount devices.
ESD Tolerance (Note 7) 400V 400V 400V 400V
Electrical Characteristics (Note 4)
Parameter Conditions LM741A/LM741E LM741 LM741C Units
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Input Offset Voltage Ta=25C
Rg <10 kQ 1.0 5.0 2.0 6.0 mV
Rg £ 50Q 0.8 3.0 mV
Tamin £ Ta € Tamax
Rg < 50Q 4.0 mv
Rg < 10 kQ 6.0 75| mv
Average Input Offset 15 e
Voltage Drift
Input Offset Voltage Ta =25°C, Vg = 220V +10 *15 *15 mV
Adjustment Range
Input Offset Current Ta=25°C 3.0 30 20 | 200 20 | 200 nA
Tamin < Ta < Tamax 70 85 | 500 300 [ nA
Average Input Offset 0.5 nA/"C
Current Drift
Input Bias Current Ta=25C 30 80 80 | 500 80 | 500 nA
Tamin € Ta € Tamax 0.210 1.5 0.8 HA
Input Resistance Ta =25°C, Vg = 20V 1.0 6.0 03 | 20 03 | 20 MQ
Tamin € Ta € Tamaxs 0.5 MQ
Vg = x20V
Input Voltage Range Ta=25C +12 [ £13 \
Tamin € Ta € Tamax +12 [ £13 \
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Electrical Characteristics (Note 4) (Continued)
Parameter Conditions LM741A/LM741E LM741 LM741C Units
Min | Typ Max | Min | Typ | Max | Min | Typ | Max
Large Signal Voltage Gain Ta=25C, R.22kQ
Vg = £20V, Vg5 = 215V 50 V/imvV
Vg = 15V, V4 = 210V 50 | 200 20 | 200 V/imV
Tamin € Ta < Tamax
RL =2 kQ,
Vg = 20V, Vo = 215V 32 V/imV
Vg = 215V, V4 = 210V 25 15 V/imvV
Vg = 35V, Vg = 2V 10 V/imV
Output Voltage Swing Vg = 20V
R, =10 kQ +16 \Y
RL =22 kQ *15 A
Vg = £15V
RL =210 kQ 12 | 14 12 | 14 \
R 22 kQ +10 | £13 +10 | £13 v
Output Short Circuit Ta=25C 10 25 35 25 25 mA
Current Tamin € Ta £ Tamax 10 40 mA
Common-Mode Tamin € Ta € Tamax
Rejection Ratio Rg £ 10 kQ, Vg = 212V 70 90 70 90 dB
Rg £50Q, Vo = 212V 80 95 dB
Supply Voltage Rejection Tamin € Ta < Tamaxs
Ratio Vg = 220V to Vg = 25V
Rg < 50Q 86 96 dB
Rg £ 10 kQ 77 96 77 96 dB
Transient Response Ta = 25°C, Unity Gain
Rise Time 0.25 0.8 0.3 0.3 us
Overshoot 6.0 20 5 5 %
Bandwidth (Note 5) Ta=25C 0437 | 15 MHz
Slew Rate Ta = 25°C, Unity Gain 03 0.7 0.5 0.5 Vius
Supply Current Tp=25C 17 | 28 17 | 2.8 mA
Power Consumption Ta=25C
Vg = 20V 80 150 mw
Vg = 215V 50 85 50 85 mw
LM741A Vg = 20V
Ta = Tamin 165 mw
Ta = Tamax 135 mw
LM741E Vg = 20V
Ta=Tamin 150 mw
Ta = Tamax 150 mw
LM741 Vg = x15V
Ta=Tauwin 60 | 100 mw
Ta = Tamax 45 75 mw
Note 1: “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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ings”). Tj = T + (8ja Pp).

Electrical Characteristics (Note 4) (Continued)

Note 2: For operation at elevated temperatures, these devices must be derated based on thermal resistance, and T max. (listed under "Absolute Maximum Rat-

Thermal Resistance Cerdip (J) DIP (N) HO8 (H) SO-8 (M)
;s (Junction to Ambient) 100°C/W 100°C/W 170°C/wW 195°C/W
6;c (Junction to Case) N/A N/A 25°C/W N/A

tions are limited to 0°C < Ty < +70°C.
Note 5: Calculated value from: BW (MHz) = 0.35/Rise Time(us).

Note 7: Human body model, 1.5 kQ in series with 100 pF.

Connection Diagram

Metal Can Package

NON=INVERTING INPUT(3) (5) OFFSET NULL

O,
-
DS009341-2
Note 8: LM741H is available per JM38510/10101
Order Number LM741H, LM741H/883 (Note 8),

LM741AH/883 or LM741CH
See NS Package Number HO8C

Dual-In-Line or S.0. Package

-/
OFFSET NULL—{1 8—NC
INVERTING INPUT — 2 7V
NON=INVERTING—] 3 6 —OUTPUT
INPUT
V- —4 5 =OFFSET NULL

DS009341-3

Order Number LM741J, LM741J/883,
LM741CM, LM741CN or LM741EN
See NS Package Number JO8A, MO8A or NOSBE

Note 3: For supply voltages less than £15V, the absolute maximum input voltage is equal to the supply voltage.
Note 4: Unless otherwise specified, these specifications apply for Vg = £15V, -55°C < Tp < +125°C (LM741/LM741A). For the LM741C/LM741E, these specifica-

Note 6: For military specifications see RETS741X for LM741 and RETS741AX for LM741A.

Ceramic Dual-In-Line Package

-/
NC —11 14 |—NC
NC —] 2 13—=NC
+OFFSET NULL — 3 12 = NC
-IN— 4 11— V+
+IN= 5 10 = OUT
V-—6 9 |— - OFFSET NULL
NC — 7 8—NC
DS009341-5
Note 9: also available per JM38510/10101
Note 10: also available per JM38510/10102
Order Number LM741J-14/883 (Note 9),
LM741AJ-14/883 (Note 10)
See NS Package Number J14A
Ceramic Flatpak
NC |:'2 o ': NG
+OFFSET NULL —] 1NC
—INPUTI:3 LM741W : 1 V+
+INPUT : z 1 OUTPUT
v- |:5 - ] -OFFSET NULL
DS009341-6

Order Number LM741W/883
See NS Package Number W10A
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PhySical Dimensions inches (milimeters) unless otherwise noted

0.350 —0.370
{8.890-9.398)
DIA
0.315-0.335
®on—8.509) "
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A 0.025
0.165-0.185 | ~10.638) E::::{:num
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) Y v
REFERENCE PLANE — S— AN PLANE
0.035 4rt—
0500 ~7g.889) 0.015-0.040
) 0.381—1.016,
(270  max [ 016)

_»I l<_ 0.016-0.019 . oo

{0.406 —0.483)
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(4.853—5.207) PC.

0.100
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{0.737—1.143)
0.028 —0.034

(0.711-0.864) 0.115-0.145

{2.921—3.683)
DIA

A

45° EQUALLY
SPACED

Metal Can Package (H)
Order Number LM741H, LM741H/883, LM741AH/883, LM741CH or LM741EH
NS Package Number HO8C

HOBC (REV E)

I—; 0.400 MAX ———]
R0.010 TYP
NmE Mm@

(I

0.220  0.310 MAX
0.291 GLASS
R0.025 TYP l l
D [2] [s] [2]
0.045
™ I o0ss "
0.290 l«— 0.005 GLASS
0.320 MIN /_ SEALANT
oz FIL A/
A max 0.200 [ 4 0.020
WAX 0.060
i :

0.150

! | 0.125 MIN
: 0.200

900+ 4° TYP

1
L 0.018 £0.003 TYP

0.100+0.010 TYP

0.055 MAX —
BOTH ENDS
0.008

0.012 TP

—

Ceramic Dual-In-Line Package (J)
Order Number LM741CJ or LM741J/883
NS Package Number JOBA

JosA (REV K}
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i i i inches (millimeters) unless otherwise note ontinue
Physical Dimensions inches (milimeters) unless oth ted (Continued)
0.785
(19.939)
MAX
0025 [1a] i3] [72] [11] [in] [e] [s]
{0.635)
RAD 0.220-0.310
(5.588—7.874)
[l L2 =1 o] =1 Le] L2
0.290-0.320 0oos | 0.200
{7.366-8.128) (. &ZIT) "GLASS 0060+0.005 _  _  {5.080)
SEALANT {1624 +0.127) MAX 4,020-0.060
0.180 T = {0.508—1523)
(4.572) |
86°94° TYP Y ) I
| 10° MAX 0.008-0.012
— {0.203-0.305)
|l 03100410 | 0.018 £0,003
{7874-1041) 0.098 {0as7 mozg I | LA26-0200
(2.089) (3.175-5.080)
MAX BOTH ENDS 0.100 :0.010 0150
{2.540 0.258) asn
MIN J14A (REV G)
Ceramic Dual-In-Line Package (J)
Order Number LM741J-14/883 or LM741AJ-14/883
NS Package Number J14A
0.189-0.197
(4.8005.004)
| 8 7 1 5
0. 228 0.228—0.244
(5 701 6.198)
0.010 pyax
0.258)
LEAD no.1” 1 i
IDENT TVP
0.150—0.157
— {3.810—3.988) [
0.010-0.020 45 | 0.053-0.089.
1,346 —1.753)
{0.254 -0.508) "- 8 MAXTYP ( * ) 0.004—0.010
ALL LEADS (0.102 —0.254)
L/uu 7 ¢ L ; , SEATING
0.004 } } } PLANE
0.008 —0.910 ALL(E-E:‘IIZ)TIPS f % 0.050 Il _0.014 —0.020 1v,
{0.203—0.258) — | (222:1::2::%) 03%6) oy > (n 0508 |
TIPALL LERDS TYPALL LEADS " g ::;)"P MOBA (REV H)
Small Outline Package (M)
Order Number LM741CM
NS Package Number MOBA
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PhySical Dimensions inches (millimeters) unless otherwise noted (Continued)

0.373-0.400
[ @ara—10.15)

0.090
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(o] [7] Tel [s} 0.032 0,005

0.092
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™| e2—s128) | ¥ & W f— (0.991) 3.683—5.080)

e 3 ¢ i — 1 0.130+0.005
. ETTT ] {3.:302%0.127) i
o LE / |]—_> D.125-D.140 T
B arzs 208 (R I
0.008-0.015__ | R 0° +40 {0.508)
©zs—ossn | B.178) ™ WIN
+0.040 NOM 0.018::0.003
0325 pms | 0.457£0.076)
F1.016 0.10040.010
(pass*5 5  (2.500£0.250)
D.045:£0.015
(1.14310.381) 0.060
P ]
(-1.2—1II)4> . ) NOBE (REV F}

Dual-In-Line Package (N)
Order Number LM741CN or LM741EN
NS Package Number NOSBE
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f
2 PhySica| Dimensions inches (millimeters) unless otherwise noted (Continued)
g- 0.080 _,., e |0.270 MAX>
0.055 0.050 + 0.005 —} —»] |« 0.005 MIN TYP

f 0.035 ] ol TYP >] I‘_
© 0.026 ol 1 5
c TYP
2
ot 0.370
© 0.250
Q
8 i
- 0.270 MAX 0.260
E GLASS 0.238

l 0.012
E - .r_] 0.008

DETAIL A —/ DETAL A

0.370
0.250

PIN #1 l
IDENT 1 5 W10A (REV E)
0.006 _p ]| !
0.004
TYP 0.019 [0 J L _J |« 0-045 MAX

0.015 TYP
10-Lead Ceramic Flatpak (W)
Order Number LM741W/883

NS Package Number W10A

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
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 support device or system whose failure to perform
into the body, or (b) support or sustain life, and can be reasonably expected to cause the failure of
whose failure to perform when properly used in the life support device or system, or to affect its
accordance with instructions for use provided in the safety or effectiveness.

labeling, can be reasonably expected to result in a
significant injury to the user.

National Semiconductor National Semiconductor National Semiconductor National Semiconductor
Corporation Europe Asia Paclfic Customer Japan Ltd.
Americas Fax: +49 (0) 1 80-530 85 86 Response Group Tel: 81-3-5639-7560
Tel: 1-800-272-9959 Email: europe.support@nsc.com Tel: 65-2544466 Fax: 81-3-5639-7507
Fax: 1-800-737-7018 Deutsch Tel: +49 (0) 1 80-530 85 85 Fax: 65-2504466
Email: support@nsc.com English Tel: +49 (0) 1 80-532 78 32 Email: sea.support@nsc.com
Frangais Tel: +49 (0) 1 80-532 93 58
www.national.com Haliano Tel: +49 (0) 1 80-534 16 80

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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