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UNIT -1 

Introduction to OP AMP 
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 Typical values: 
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 Physical amplifier is not ideal 
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Effective input impedance :  R1 
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since Vd = 0, Va =Vi   
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Ri =infinity, as op amp draws negligible current from source 
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 Comparison of the ideal inverting and 
non-inverting op-amp 

Ideal Inverting amplifier Ideal non-inverting amplifier 

1. Voltage gain=-Rf/R1 1. Voltage gain=1+Rf/R1 

 

2.  The output is inverted with 

respect to input 

2.  No phase shift between input 

and output 

3.  The voltage gain can be 

adjusted as greater than, equal to 

or less than one 

3.  The voltage gain is always 

greater than one 

4.  The input impedance is R1 4. The input impedance is very 

large 
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 Input impedance is very high 

 Output impedance is zero 

 Used as buffer for impedance matching-
i.e, to match high impedance source to 
low impedance load. 
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 DIFFERENTIAL AMPLIFIER 
Differential amplifier- provide  high gain to 

difference mode signal and cancel common mode 
signal. 

The relative sensitivity of op amp to difference  
signal compared to common  mode signal is 
called CMRR 

CMRR- figure of merit of op amp. Higher the CMRR 
–better the op amp. 

Op amp should have high input impedance.  

 Cascaded DC amplifier used provides  
high gain down to zero frequency because 
it has no coupling capacitor 
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 The amplifier suffers from drift in operating point due to 
temperature dependence of Icbo, VBE , hfe. 

 Use balanced or differential amplifier as shown 
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 Differential amplifier 
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Common mode  amplifier 
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• Forms  the input stage of most analog IC 
Performance of differential amplifier depends on matching of 
transistors Q1 and Q2. 
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 Assume matched transistors Q1 and Q2 
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