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Introduction
� An op-amp is a direct coupled high-gain amplifier usually 

consisting of one or more differential amplifier and usually 
followed by a level translator and an O/P stage.

� Used to amplify DC as well as AC I/P signal and was 
originally designed for performing mathematical operation 
such as:

� Addition
� Subtraction
� Multiplication
� Integration

� Also used as active-filter, oscillator, comparator etc…..





OPAMP Block Diagram
⚫ The input stage of an OP-Amp is a differential 

amplifier (DA) and the output stage is typically a 
class B push-pull emitter follower.

⚫ The internal stages of an OP-Amp are 
direct-coupled i.e., no coupling capacitors are 
used.The direct coupling allows the OP-Amp to 
amplify d.c. as well as a.c. signals

⚫ An OP-Amp has very high input resistance (ideally 
infinite).The effect of high input impedance is 
that the amplifier will draw a very small current 
(ideally zero) from the signal source.
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IDEAL OP-AMP CHARACTERISTICS

�  Infinite voltage gain (A)

� Infinite input resistance (Ri) . So that almost any signal source can 

drive it and there is no loading of the preceding stage.

� Zero output resistance (Ro) so that the output can drive an infinite no. 

of other device.

� Zero output voltage when input voltage is zero.

� Infinite bandwidth, so that any frequency signal from 0 to ∞Hz can be 

amplified without attenuation.

� Infinite CMRR so that the output Common mode noise voltage is zero.

� Infinite Slew rate so that output voltage changes occurs simultaneously 

with input voltage changes.
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Open –Loop Op-Amp Configuration

1. Differential amplifier
2. Inverting amplifier
3. Non-Inverting amplifier

Differential Amplifier



INVERTING AMPLIFIER

NON-INVERTING AMPLIFIER









IC 741 OP AMP Pin Diagram 


