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Abstract

This research present the method for generate sinusoidal signal with Wein-
Bridge Oscillator circuit. This method used the mathematic analysis for determining the
operation of the oscillator circuit. The natural response was second order differential
equation. The circuit design begins from simulation with PSpice. When experimental
result followed to theory, Hardware Circuit was constructed. Analytical theory was

confirmed by experimental result well agree.
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SEMICONDUCTOR®

LM741

Features

m Short Circuit Protection

m Excellent Temperature Stability

m Internal Frequency Compensation
m High Input Voltage Range

m Null of Offset

February 2007
Arensldeusetuaniiuef 741

Single Operational Amplifier

Description

The LM741 series are general purpose operational
amplifiers. It is intended for a wide range of analog
applications. The high gain and wide range of operating
voltage provide superior performance in intergrator,
summing amplifier, and general feedback applications..

8-DIP

Ordering Information

/

Operating Temp. Marking
Part Number Range Pb-Free Package Packing Method Code
LM741CN YES 8-DIP Rail LM741CN
LM741CM 0~ +70°C YES 8-SOP Rail LM741CM
LM741CMX YES 8-SOP Tape & Reel LM741CM
Internal Block Diagram
- . ==
OFFSET ~ \ A
NULL ) (8 NC
,’T 3 T “
NG 2 =N {7 Vee
N &
INT (+) 3 }— L 6 ' OUTPUT
i 1
Vee 4 ( 5} OFFSET

J NULL

©2007 Fairchild Semiconductor Corporation
LM741 Rev. 2.0.0

www fairchildsemi.com
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Schematic Diagram

IN (+ HJ' Q2™
o—1Q1 | a2
IN(-) o—
OFFSET
NULL

L

Absolute Maximum Ratings

The "Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. The
device should not be operated at these limits. The parametric values defined in the Electrical Characteristics tables

are not guaranteed at the absolute maximum ratings. To=25°C, unless otherwise specified.

Vee

Symbol Parameter Value Unit
Vee Supply Voltage 18 Vv
ViDIFF) Differential Input Voltage 30 Vv
\ Input Voltage +15 Vv
- Qutput Short Circuit Duration Indefinite -

Pp Power Dissipation 500 mw
Topr Operating Temperature Range 0~+70 °C
Tstg Storage Temperature Range -65 ~ +150 °C

LM741 Rev. 2.0.0

www fairchildsemi.com
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Electrical Characteristics
(Ve = 18V, Vgg = -15V, T = 25°C, unless otherwise specified)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Input Offset Voltage Rg £ 10kQ - 2.0 6.0
V|0 mV
Rg <50Q - - -
Input Offset Voltage Ve = £20V
Adjustment Range Vior) ) 15 ) mv
input Offset Current o - - 20 200 nA
Input Bias Current lgias |- 80 500 nA
Input Resistance (Note 1) R Ve =220V 3 2.0 - MQ
Input Voltage Range ViR - +12 | 213 - \Y
Large Signal Voltage Gain R; 2 2kQ Ve = 220V, } i )
Voep.p) =115V
Gy VO(P P)+15v VimV
cc =TV, .
Voe.p) = £10V 20 | 200
Output Short Circuit Current Isc - - 25 - mA
Output Voltage Swing Vee =20V |R 2 10kQ - - -
Ry 2 2kQ - -
Vo) [y 2 +1 v
cc =15V |R; = 10kQ +14 -
R 2 2kQ + 13 -
Common Mode Rejection Ratio Rg < 10kQ, Ve = +12V 70 90 -
CMRR dB
Rg <5090 Ve =12V - - -
Power Supply Rejection Ratio Vee =115V to Ve =215V } ) )
Rg <50Q
reRE V +15Vto V +15V ®
cc=* 0.VeCyT = .
Rg < 10kQ q | %
Transient Rise Time TR Unity Gain - 03 - us
Response Overshoot (01 - 10 - %
Bandwidth BW - - - - MHz
Slew Rate SR Unity Gain - 0.5 - Vius
Supply Current lec R = oQ - 1.5 2.8 mA
Power Consumption Ve =20V - - -
PC mw
VCC =+15V - 50 85

Note:
1. Guaranteed by design.

LM741 Rev. 2.0.0

www fairchildsemi.com
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Electrical Characteristics (continued)

(0°C < Tp£70°C, Ve = +15V, unless otherwise specified)
The following specification apply over the range of 0°C < T < +70°C for the LM741C

| Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Input Offset Voltage Vio Rg <50Q - - - N
Rg < 10kQ - - 75
Input Offset Voltage Drift AV|o/AT - - - pv/ieC
Input Offset Current ho - - - 300 nA
input Offset Current Drift Alo/AT - - - nAFPC
Input Bias Current laias - - - 0.8 pA
input Resistance (Note1) R Ve = 20V - - - MQ
Input Voltage Range ViR) - +12 | #13 - \Y
Output Voltage Swing Vo(p-p) Vee =220V |Rg 2 10kQ - - -
Rg 2 2kQ - - - y
Voo =t15V  |Rg > 10kQ +12 | £14 -
Rg 2 2kQ +10 | 13 -
Output Short Circuit Current Isc - 10 - 40 mA
Common Mode Rejection Ratio CMRR Rg < 10kQ, Vopm =212V 70 a0 - 9B
Rg <50 Vep =112V - - -
Power Supply Rejection Ratio PSRR Vee =+20V to|Rg < 50Q2 - - -
5V Rs < 10kQ 77 | % | - %8
Large Signal Voltage Gain Gy Rs 2 2kQ Vee = £20V, ) ) )
Vop-p) =15V
=%
ngplp);’ Ny s | - vy
Vg = +15V, . i i
Vop-py = £2V
Note :

1. Guaranteed by design.

4 www fairchildsemi.com
LM741 Rev. 2.0.0
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Typical Performance Characteristics

800
=0
g T T
Voe= £ 15V
] 0 T,-25°C
<
3 -
.
2
)
8 /
L/
100 —L-
1
100 R LY 10K 100K ™

FREQUENCY (Hz}
Figure 1. Output Resistance vs Frequency

.
Ver = £15V
90
]
\ f
g =
E 0 — INPUT BIAS
= ™ cuarent
8 % ~<
2. P
5
g ¥
2
INPUT OFFSET
o0 CURRENT
o—lﬂ -0 L] -] L) [ 80
TEMPFERATURE {°C)
Figure 3. Input Bias Current vs
Ambient Temperature
T
Voo = + 15V
150
-
[ =3
]
& o
3
b
g
s
E
£
N
Q
-20 2 ] 00

TEMPERATURE {°C)

Figure 5. Input Offset Current vs
Ambient Temperature

INPUT RESISTANCE (w0)

10M l W00
R

g w N 0 $
g g
g N #
] ]
- 3
gmx C 1 g

10K Q1

100 RS 10K 100K "
FREQUENCY (Mg

Figure 2. Input Resistance and Input
Capacitance vs Frequency

T
[Vm-xmv
m[ t

/

-2 2 0 00
TEMPERATURE {(*C)
Figure 4. Power Consumption vs
Ambient Temperature

T
Veo= 215V '

-0 20 100
TEMPERATURE (°C)

Figure 6. Input Resistance vs
Ambient Temperature

LM741 Rev. 2.0.0

www fairchildsemi.com
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Ambient Temperature

Vooo 15V
18
16
4 INPUT RESISTANCE
¥ S etk | A
12 = +
5
E 1 [—POWER SUPPLY
CURRENT » ~—L
a N - OUTPUT
SHORT CIRCUIT
s Y
.
2 |
0 .n_._l_
-&@ - 20 0 €0 [
AMBIENT TEMPERATURE (*C)

Figure 7. Normalized DC Parameters vs

_—
Ta= +25°C
18
-
; 128
> ;ﬂms;sm
E ESPONSE -
g, | T
-
= SLEW RATE | == ]
L~ =FCL08ED ID0P
4" eanowinin
P
™
s
5 75 10 125 15 175 2
SUPPLY VOLTAGE (= V}

Figure 9. Frequency Characteristics vs

TME (s5)
Figure 11. Transient Response

Supply Voltage
1
Vec= 115V
» H(-‘;“.:?::pp
i A /’
s y
£ INPUT
5 oo A)uwm
d -5
00 200 %00 600 Jm? 0

Typical Performance Characteristics (Continued)

78
] Vo= £18V
15 ‘
g 125 T ‘
g RESPONSE |-
-
~. b
£ ~L
a ) SLEW RATE
1 \.
™~
TR / L
g/ CLOSED|100F T~~~
75| —SR BARDWIRT,
s I
-40 -20 F-) 40 (] o

TEMPERATURE (*C)

Figure 8. Frequency Characteristics vs
Ambient Temperature
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Figure 10. Output Short Circuit Current
vs Ambient Temperature

5 10!);
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g uil
3 o
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Figure 12. Common-Mode Rejection Ratio
vs Frequency

LM741 Rev. 2.0.0
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v Veo= 4 18V
Ta=25°C

7

1]
£

al—
g INPUT
2 OUTPUT
2 l \
E - \

-7

(1) ® [ ® %

™E 49

Figure 1. Voltage Follower Large Signal
Pulse Response

Typical Performance Characteristics (Continued)

R =2xa
kY Aus
7
: s
f v/
L]
= OUTPUT VOLTAGE 7,7
E SWING (Vo) Vo7
2
a ,/4?'1:1 VOLTAGE
§ z RANGE {£V)
e Vs
% yrd
a %’
H
0
) 15 10 125 15 115 X

SUPPLY YOLTAGE (2 V)

Figure 2. Output Swing and Input Range

vs Supply Voltage

LM741 Rev. 2.0.0
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Package

6.40 +0.20
0.252 +0.008

8-DIP

Dimensions in millimeters

O

ol
28 -
°lel 2§ 58
- - 9 4 ®
g [ o 8
s = J§ 29
T_TJ—— ° °
:l % ol8
QS
= glg
R 9
] ol & S
e =]
D#s )
38
N|g
5.08 3.30 £0.30
0.200 MAX 0.130 20012
3.40 +0.20 0.33
' 0.134 +0.008 0.013 MIN
]
A0
0.25 008 _
— 30,004
0.010 79002

e

LM741 Rev. 2.0.0
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Mechanical Dimensions (Continued)

Package
Dimensions in millimeters
0.1~0.25
MIN ——————
.004~0.001
1852020 0004700
0.061 10.008
818
Slo
[
#1] O T]#8 = ——t
ol 8
] T 2 88 |
H|H
o o=
] 1] u‘—)g 22
o <
e =hak
i <=
| = IS
i o
i 6.00 +0.30 NiB
) B 1.80 NI
o { 0.236 +0.012 0071 MAX ~lo
g le
|® | & <
ig‘:;lbg 3.95 10.20 elg
‘%’%8 2 0.156 +0.008 g 2
' i
|
B L— _____ _}" C|
| 5.72 L
0.225 ;
| i
0.50 +0.20 i ‘
0.020 +0.008 |
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SEMICONDUCTOR®

FAIRCHILD SEMICONDUCTOR TRADEMARKS

The foliowing 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™ FACT Quiet Series™ OCX™ SILENT SWITCHER® UniFET™
ActiveArray™ GlobalOptoisolator™ OCXPro™ SMART START™ VCX™
Bottomless™ GTO™ OPTOLOGIC® SPM™ Wire™
Build it Now™ HiSeC™ OPTOPLANAR™ Stealth™
CoOlIFET™ [2c™ PACMAN™ SuperFET™
CROSSVOLT™ i-Lo™ pop™ SuperSOT™-3
DOME™ ImpliedDisconnect™ Power247™ SuperSOT™-6
EcoSPARK™ IntelliMAX ™ PowerEdge™ SuperSOT™-8
E2CMOS™ ISOPLANAR™ PowerSaver™ SyncFET™
EnSigna™ LittleFET™ PowerTrench® TCM™
FACT® MICROCOUPLER™ QFET® TinyBoost™
FAST® MicroFET™ Qs™ TinyBuck™
FASTr™ MicroPak™ QT Optoelectronics ™ TinyPWM™
FPS™ MICROWIRE™ Quiet Series™ TinyPower™
FREET™ MSX ™ RapidConfigure™ TinyLogic®
MSXPro™ RapidConnect™ TINYOPTO™
Across the board. Around the world. ™ uSerDes™ TruTranslation™
The Power Franchise® ScalarPump™ UHC®

1aylidwy [euonesadQ o|Buls Ly ZIN

Programmable Active Droop™

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO
IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY 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. THESE SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWIDE TERMS AND CONDITIONS, SPE-
CIFICALLY THE WARRANTY THEREIN, WHICH COVERS THESE PRODUCTS.

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 systems which, (a) are
intended for surgical implant into the body, or (b) support or sustain life, or
(c) whose failure to perform when properly used in accordance with
instructions for use provided in the labeling, can be reasonably expected
to result in significant injury to the user.

2. A critical componentis any component of a life support device or system
whose failure to perform can be reasonably expected to cause the failure
of the life support device or system, or to affect its safety or effectiveness.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification Product Status Definition

Advance Information Formative or In Design This datasheet contains the design specifications for
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.

Rev. 122

10 www fairchildsemi.com
LM741 Rev. 2.0.0
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