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Q.1(a) Express junction capacitance (Cd) and briefly explain each term used in it. [5] 1 2 
Q.1(b) Sketch the plot of junction capacitance with respect to bias voltage for grading 

coefficient m = 0.5 and 0.33 
[5] 1 3 

     
     

Q.2(a) Diagram the cross-sectional structure of an NMOSFET and PMOSFET taking a p-
type lightly doped substrate. Sketch its IDS-VDS plot and IDS-VGS. 

[2] 2 4 

Q.2(b) What are the various Regions of Operation of MOSFET. Mention the conditions of 
each region. Write down the drain-to-source current (IDS) equation in each 
region. 

[3] 2 3 

     
     

Q.3(a) What are the various Short Channel Effects? Explain Channel Length Modulation 
(CLM) and its effect on drain-to-source current a MOSFET. 

[5] 3 1,4 

Q.3(b) Express the effect of the vertical field on the mobility and briefly explain each 
term in it. 

[3] 3 2,4 

     
     

Q.4(a) Name various leakage currents in CMOS Devices. Express Dynamic Power 
Consumption and briefly explain each tern used in it.  

[5] 4 1,3,5 

Q.4(b) Explain the mechanism of gate-induced drain leakage current (GIDL) and gate 
leakage current (IG). 

[5] 4 5 

     
     

Q.5(a) Schematize the layout of a 2-input NAND gate. Briefly explain how dynamic 
power consumption will be reduced, and circuit performance can be improved by 
your layout. 

[2] 5 5,6 

Q.5(b) Briefly explain the various Leakage reduction Techniques in CMOS circuit design. [3] 5 5 
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