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The two transistors Q1 and Q2 have identical characteristics. The collector  & 
emitter resistances of the circuit are equal, i.e. RE1 = R E2  = R E  , RC1 = R C2 and 
the magnitude of +VCC is equal to the magnitude of –VEE. These voltages are 
measured with respect to ground. 





When a differential amplifier is driven at one of the inputs, the output 
appears at both the collector outputs 



The amplification can be driven differentially by taking output between the 
collector of Q1 and Q2. 
When two voltage sources V1 & V2  are connected to the base of both 
transistors, the difference between the two voltages is amplified. 
 
O/P voltage is given by 

Common mode connection 
Ideal case: o/p should be = 0 since  
(V1-V2) = 0 
 
But this does not happen. There is an 
o/p voltage which corresponds to the 
common mode component. 
  
Common mode component : 
 Vcm = (V1+V2)/2 
 
Differential mode component :  
Vd = (V1-V2) 
 



The common mode  amplification  



 If the output voltage is measured between two collectors, it is referred to as a 
balanced output because both the collectors are at the same dc potential w.r.t. 
ground.  
If the output is measured at one of the collectors w.r.t. ground, the configuration 
is called an unbalanced output. 











The CMRR is defined as the ratio of the 
differential gain to the common-mode 
gain 

CMRR = |Ad/Ac|  

CMRR = 20log|Ad/Ac| dB 

CMRR is expressed in dB in data sheets 





























Product of the gain against frequency is constant at any point along the roll off curve for 
open loop and closed loop 
This constant is generally known as the Gain Bandwidth Product or GBP.  
 

GBP = Gain x Bandwidth = Ad x f 
 f = cut off frequency (Hz) 

Therefore decreasing the gain by a factor of ten will increase the bandwidth by the 
same factor. 

Also that the unity gain (0dB) frequency also determines the gain of the amplifier at any 
point along the curve.  



 or V / µs and is  caused by a step change on the i/p 

One of the important frequency related parameter of an op-amp is 
the slew rate 

 For example 1V/µS slew rate means 
that the output rises or falls by 1V in one 
microseconds 




