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Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Delay can be decreased by increasing the chip area – true of false. Give reasons.  
 b) Differentiate between positive and negative photoresist used in fabrication.  
 c) Draw the layout diagram for a two input XNOR gate.  
 d) Write the I-V equations for a pMOS for all regions of operation.  
 e) What is the meaning of minimum feature length in a VLSI technology?  
 f) Calculate the noise margin of a digital logic circuit having the following information :    

VIL = 0.6 V, VIH = 1.5 V, VOL = 0.2 V, and VOH = 1.8 V. The power supply voltage is 
2.0 V. 

 

 g) What do understand by a symmetric inverter? What condition should be satisfied for 
obtaining a symmetric inverter? 

 

 h) Implement a half adder with CMOS design. How many transistors are utilized?   
 i) Design a AND/NAND circuit using differential CMOS logic.  
 j) How is a SRAM different from DRAM.  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Explain about the standard cell-based VLSI system design.  
 b) Discuss levels of deign abstraction with the help of a Y- chart.  
 c) Explain the operation of MOS system under different biasing conditions. Accompany 

your answer with appropriate diagrams. 
 

 d) Calculate the value of drain current of an n-channel MOSFET with the following 
parameters, 
 L = 2 µm, W = 10 µm, µn = 0.06 m2/V.s, Cox = 15 × 10–4 F/m2, VT0 = 0.4 V, and 
                 VGS (V)      0.5      0.6    0.7  
                 VDS (V)      0.05    0.1    0.4    

 

 e) What are the various parasitic capacitances present in a CMOS inverter. What is the 
method of dealing with these various capacitances. 

 

 f) To design the width of a MOSFET such that a specified current is induced for a given 
applied bias. Consider an ideal n-channel MOSFET with parameters L = 1.25 µm, µn = 
650 cm2/V.s, Cox = 6.9 × 10−8  F/cm2 and Vt = 0.65 V. Design the channel with, W, 
such that ID(sat) = 4 mA for VGS = 5 V. 
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 g) Realize the logic circuit shown in figure in static CMOS and pseudo nMOS logic. 
 

 
 

 

 h) Explain the operation of domino circuits with suitable diagram. What are the 
characteristics of these circuits?  

 

 i) Draw and explain the operation of a Master-Slave positive Edge-Triggered Register 
using transmission gate technology.  

 

 j) Discuss the 6-transistor SRAM architecture and its operational mechanism.  
 k) Write a note on Ad-Hoc testing design techniques used in VLSI testing.  
 l) What are pseudo random signals? Explain how to generate pseudo random signals 

using LFSR(Linear Feedback Shift Register)? 
 

    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3 a) Discuss the various small geometry effects on MOS devices. (8) 
 b) Compare and contrast constant field and voltage scaling. (8) 
    

Q4  With the help of diagrams, explain, in detail, the fabrication steps of a CMOS inverter 
using n-well. 

(16) 

    
Q5 a) Write a note on voltage bootstrapping. (8) 

 b) Calculate the dynamic power dissipation of a CMOS inverter operating at 200 MHz. 
The power supply voltage is 2.0 V and the load capacitance is 10 fF. If the delay 
through the inverter is 10 ps then calculate the power delay product (PDP). 

(8) 

    
Q6 a) Explain how the Elmore delay model is used to find delay in circuits? (8) 

 b) By deriving calculate the critical voltages and noise margin for a CMOS inverter, if VDD 
= 3.3 V, Vtn = 0.3 V, Vtp = −0.3 V, βn = 60 µA/V2, and βp = 20 µA/V2. 

(8) 
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