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Q.CODE : HB338 
Answer Question No.1 which is compulsory and any FIVE from the rest. 

The figures in the right hand margin indicate marks. 
  
Q1  Answer the following questions : (2 x 10) 

 a) Draw the VTC of a CMOS inverter with proper labelling.  
 b) Draw the stick diagram for a NAND3 gate.  
 c) Why the threshold voltage of an enhancement pMOS is negative. Give reason.  
 d) What do understand by a layout diagram of a circuit? Why it is important?  
 e) Define noise margin? Mention the significance of noise margin.  
 f) How does a transmission gate overcome the limitations of pass transistors?  
 g) Define propagation delay of the circuits.  
 h) What is a ring oscillator? How it is used?  
 i) What do understand by scaling of transistors. How it is achieved?  
 j) Draw the circuit diagram of 6 transistor SRAM(Static RAM) cell.  
    

Q2 a) Compare and contrast between full-custom and semi-custom VLSI design 
styles. 

(5) 

 b) Calculate the critical voltages and noise margin for a CMOS inverter, if VDD = 
3.3 V, Vt,n = 0.3 V, Vt,p = −0.3 V, βn = 60 µA/V2, and βp = 20 µA/V2. Also calculate 
the power dissipation for a load of 0.1 pF and frequency of 100 MHz. 

(5) 

    
Q3 a) Implement a full adder circuit in CMOS design style. How many transistors are 

used? 
(5) 

 b) Realize the following Boolean function using pseudo-nMOS logic: 
                      Y = ܥ.ܣ + + ܥ) ܤ   തതതതതതതതതതതതതതതതതതതതതതതത(ܦ 

(5) 

    
Q4 a) Design the following circuits using transmission gates. 

(a) D flip-flop 
(b) Two-input XOR gate 

(5) 

 b) Write a detailed note on C2MOS register. (5) 
    

Q5 a) Discuss about CMOS clocked SR flip flop. (5) 
 b) What are different types of fault models used in VLSI testing. Explain. (5) 
    

Q6  Describe in detail the fabrication steps of a p-well CMOS inverter. Draw the 
corresponding diagrams also.  

(10) 

    
Q7  Derive the I-V relations for a nMOS using gradual channel approximation 

method. 
(10) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) Computer aided design technology.  
 b) Non-volatile memory.  
 c) Built-In Self Test(BIST).  
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