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Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) State the significance of regularity and modularity in vlsi chip designing.  
 b) Draw the stick diagram for a NAND3 gate.  
 c) Implement the logical equation  ܻ = ܣ) + .(ܤ തܤ) +   .using CMOS design style (ܦ.ܥ
 d) Write in brief about the condition for forming of depletion region in a MOS system.  
 e) Realize a 2:1 MUX using CMOS transmission gate.  
 f) Design a two-input XOR gate using pseudo-nMOS logic.  
 g) Write down the characteristics of logic circuits using depletion loads.  
 h) Mention the differences between static and dynamic logic circuits in vlsi.  
 i) Why the density of DRAMs are higher as compared to SRAMS?  
 j) What do you understand by a unit sized inverter? Is it technology dependent?  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Illustrate and explain Y-chart with the help of a suitable diagram.   
 b) Explain the semi-custom and full-custom styles of VLSI system design  
 c) A company called Prairie Technology has access to a CMOS fabrication process with 

the device parameters listed below. 
µn .Cox = 120 µA/V2 
µp .Cox = 60 µA/V2 

L = 0.6 µm for both nMOS and pMOS devices 
VTO, n =  0.8 V 
VTO, p = -1.0 V 
Wmin = 1.2 µm 

Find out the values for the ratio W/L for nMOS and pMOS devices to meet the 
following performance specifications, 

* Vth = 1.5 V for VDD = 3 V, 
* Propagation delay times τPHL = 0.2 ns and τPLH = 0.15 ns, 
* A falling delay of 0.35 ns for an output transition from 2 V to 0.5 V, assuming a 
combined output load capacitance of 300 fF and ideal step input. 

 

 d) Consider the following P-channel MOSFET process: Substrate doping ND = 1015 cm-3, 
polysilicon gate doping density ND = 1020 cm-3, gate oxide thickness tox = 650 Angstrom 
& oxide interface charge density Nox = 2×1010 cm-2 , use €si =11.7€0 & €ox = 3.97 €0 for 
the dielectric coefficient of silicon & silicon dioxide respectively. Calculate the threshold 
voltage VTo for VSB = 0?                           
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 e) Find out the interconnect delay from 
node 1 to 5 using the Elmore delay 
model for the following network. 

 

 f) Realise a 7:1 multiplexer in pass transistor logic. How many transistors does the circuit 
use? 

 

 g) Explain about the clock overlapping problem in dynamic registers. How the problem is 
overcome? 

 

 h) Explain about the usefulness of voltage bootstrapping circuits in dealing with the 
threshold voltage degradation. 

 

 i) Illustrate, with the help of circuit and waveforms, how to perform a read operation on a 
6-transistor static RAM. 

 

 j) Write a note on Flash memory.  
 k) What are the different types of faults occurring in a vlsi chip? Explain.  
 l) Explain about BIST(Built-In Self Test) technique.  
    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Describe in detail all the steps in fabrication of a p-well CMOS inverter. (16) 
    

Q4 a) Discuss about the characteristics of dynamic circuits in comparison to static circuits. (8) 
 b) Discuss the charge-sharing problems in VLSI circuits. Explain various circuit 

techniques used in domino CMOS circuits for solving charge-sharing problems. 
(8) 

    
Q5 a) With the definitions of noise margins describe the importance of these in designing of 

digital vlsi circuits. 
(8) 

 b) Derive the values of high and low noise margins for a CMOS inverter circuit. (8) 
    

Q6 a) Explain about the FPGA(Field Programmable Gate Array) based vlsi design style. (8) 
 b) Explain the operation of a Master-Slave positive edge triggered register along with the 

timing diagram. 
(8) 
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