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Outline
 Small Signal Operation of MOS Differential Pair  
 The Differential Half Circuit  
 Differential Amplifier with current source load
 Cascode Differential Amplifier
 Common mode gain and common-mode rejection ratio   
 Effect of RD mismatch
 Effect of gm mismatch
 Recapitulation
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Small Signal Operation of MOS Differential Pair  

Source: Microelectronics Circuits, Sedra and Smith, Fifth edition
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Source: Microelectronics Circuits, Sedra and Smith, Fifth edition
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Source: Microelectronics Circuits, Sedra and Smith, Fifth edition

The Differential Half Circuit  
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Source: Microelectronics Circuits, Sedra and Smith, Fifth edition

Differential Amplifier with current source load  

 rrgA oomd 311
||



7

Cascode Differential Amplifier    

Source: Microelectronics Circuits, Sedra and Smith, Fifth edition
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Common mode gain and common-mode rejection ratio   

Source: Microelectronics Circuits, Sedra and Smith, Fifth edition
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Source: Microelectronics Circuits, Sedra and Smith, Fifth edition
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Source: Microelectronics Circuits, Sedra and Smith, Fifth edition
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Effect of RD mismatch

Source: Microelectronics Circuits, Sedra and Smith, Fifth edition

If mismatch in RD is ∆RD v
R
R

v icm

SS

D

o 21
 v

R
RR

v icm

SS

DD

o 22




v
R
R

vvv icm

SS

D

oood 212




R
R

A
SS

D

cm 2




R
R

Rg

D

D

SSmCMRR



2



12

Effect of gm mismatch

Source: Microelectronics Circuits, Sedra and Smith, Fifth edition

If mismatch in gm is ∆gm
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Recapitulation

Small signal circuit analysis helps to calculate the differential gain, 
common –mode gain, common mode rejection ratio.
The CMRR for the MOSFETs diff-amp is also a strong function of 
output resistance of the constant current source.
The CMRR can be increased by increasing the output resistance of 
the current source.
The CMRR can be increased by using the casocde current mirror.

Source: Microelectronics Circuits, Sedra and Smith, Fifth edition
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Thank You


