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Note: Answer any five questions. 
1 With neat sketches explain the behaviour of n-channel MOSFET enhancement mode device under 

the influence of different terminal voltages. 
[10M] 

2 a) List the expression for threshold voltage of an NMOS transistor and narrate the significance 
of each term in this equation. 

b) Calculate the threshold voltage with ߳௦௜ = 11.7߳௢, ߳௢௫ = 3.9߳௢ for an nMOS transistor with                                        
       ஺ܰ = 2 × ଵ଴భళ

௖௠య , ௢௫ݐ = Assume ߶௠௦ .ܣ190° = −0.85, ܳ௙௖ = ,ܥ 0 ௜ܰ =  1.45 × ଵ଴భబ
௖௠య .                                             

[4M+6M] 
 
 

3 a) What is noise margin? Obtain the values of VIL, VIH, VOL and VOH from transfer 
characteristics of a typical inverter. 

b) In a 0.5݉ߤ process ߤ௡ = 44.69 × ଵ଴షయ௠మ
௏ି௦௘௖ , ௢௫ݐ = 14.1݊݉ and theቀௐ

௅ ቁ = ଷ଴
ହ . The nMOS has ௧ܸ =

0.71ܸ and ܸ݃ݏ  = 1.5ܸ. At what levels of ௗܸ௦ܽ݊݀ ܫௗ,will the MOSFET reach pinch-off mode? 
Hint: (߳௢௫ = 3.9߳௢) 

 

[4M+6M] 

4 Derive MOSFET current equation in different regions of operations.   
 

[10M] 
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5 Write a short notes on i) Differential inverter, ii) saturated load inverters.  [5M+5M]                                                                                                                      

6 Explain the NMOS fabrication process with neat sketches? Write the steps involved in 
production of E-beam masks.   
 

[7M+3M]                                                                                                                      

7 Explain the CMOS inverter transfer characteristics highlighting the region of operation of 
the MOS transistor. Derive the relationship between Vin and Vout for Region C? Explain the 
effects of βn/βp ratio variations on the transfer characteristics of CMOS inverter. 
 

[6M+4M] 

8 Write a short notes on i) Body Effect, ii) Channel length modulation.  [5M+5M]                                                                                                                      

5 Write a short notes on i) Differential inverter, ii) saturated load inverters.  [5M+5M]                                                                                                                      

6 Explain the NMOS fabrication process with neat sketches? Write the steps involved in 
production of E-beam masks.   
 

[7M+3M]                                                                                    

7 Explain the CMOS inverter transfer characteristics highlighting the region of operation of 
the MOS transistor. Derive the relationship between Vin and Vout for Region C? Explain the 
effects of βn/βp ratio variations on the transfer characteristics of CMOS inverter. 
 

[6M+4M] 

8 Write a short notes on i) Body Effect, ii) Channel length modulation.  [5M+5M]                                                                                                                      
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