Operational amplifiers (OP-AMP).
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Operational amplifiers (OP-AMP).

OP-AMP T design mathematical operations &{d & fore fRar
9IgqT T,
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e Summation

* Subtraction

* Multiplication
 Depreciation and

* Integration



Operational amplifiers (OP-AMP).
el AffseT PR & circuits & T H OP-AMPs &T 39N

fFar STar 2
3‘@' fr e square wave generators
sign changing e triangular wave generators
* scale changing * comparators
* phase shifting * analog-to-digital converters
* voltage regulation * digital-to-analog converters
* analogue computer * voltage to current converters
* pulse generators * current to voltage converters
e oscillator circuits  sample and hold circuits etc..

e operations in instrumentation and control systems



Operational amplifiers (OP-AMP).

Integrated transistors, diodes, resistors and capacitors T 3YANT

&Ik OP-AMPs T fAATOT fhar STar &,

OP-AMPs IC (Integrated circuits) & F H I A9 § A9 A
LM741, MC741, CA741,N5741 etc...



Operational amplifiers (OP-AMP).

Circuit Symbol of An OP-AMP

Inverting a and b are input terminals.
Ly (Y - W . Cis output terminals

Terminal a &\ inverting terminal gl
ST &

Moninverting

(b)
Terminal b & Non inverting terminal <hgl SITdl %‘



Operational amplifiers (OP-AMP).

INVERTING
INPUT

V,= input voltage to inverting

* terminal
T—— V,= input voltage to Non-inverting
“‘ v terminal

V_ = Output voltage.

_— —i-vin=vd = Differential input voltage.
Vo=AV, V. =V,-V,
V,=A(V,-V,)

A= Open Loop Gain of Operational amplifier.




Operational amplifiers (OP-AMP).




Operational amplifiers (OP-AMP).
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(b) Top View of Dual-in-Line Package



Functional Block Diagram of OP-AMP

Operational amplifier T multi stage amplifier % 3'&1# dN
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