
 

Q1. Derive an expression for drain current of a MOSFET in triode and saturation region. 

Ans 1: 

 

 

 



 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Q2a. Derive an expression for drain to source current iDS and finite output resistance ro in saturation, if 

channel length modulation is considered. 

Ans 2a. 

 



 

 



 

2b. Draw the small signal equivalent model of NMOS by considering ro and explain. 

 

 

 

 



3a. What is body effect and how it affects threshold voltage? 

Ans 3a. 

 

 

 

 

 



 

Q4. Design the circuit with RD and RS where n-MOS transistor operates at VDD=+2.5V, VSS=-2.5V, ID=0.4mA 

and VD=+0.5V. The transistor has Vt=0.7V, µnCox=100µA/V2, L=1µm, W=32µm and gate is at ground. 

Neglect the channel length modulation effect. 

Ans 

 

 



 

5a.Draw the development of the T-equivalent circuit model for the MOSFET. 

Ans. 

 

 

 

 



5b. Briefly explain two types of biasing methods in MOS amplifier circuits 

Ans 

 

 

 



6. Derive the expression for transconductance gm and voltage gain Av for a common source amplifier 

with small input signal. 

Ans. 

 

 



 

7a. Explain the operation of MOSFET as a switch 

Ans 

 

 

 

 

 

 

 



7b. Design the circuit with RD and RS where n-MOS transistor operates at VDD=+2.5V, VSS=-2.5V, ID=0.3mA 

and VD=+0.4V. The transistor has Vt=1V, µnCox=60µA/V2, W/L=120µm/3µm and gate is at ground. Neglect 

the channel length modulation effect. 

 

Ans. 

 


