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Instructions:  1. Answer any FIVE full questions, choosing one full question from each unit. 

          2. Missing data, if any, may be suitably assumed.  
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UNIT – I 

 

CO PO Marks 

1 a) Reduce the expression  

f(P,Q,R,S)=∑m(0,2,5,7,9,11) + d(3,8,10,12,14) using K-MAP and 

implement using NAND logic. 

CO 1 PO1 

 
10 

 b) Explain the operators used in Verilog HDL with syntax and 

examples. 

- - 

 
10 

  OR    

2 a) Explain the VLSI design flow with neat flow diagram. - - 10 

 b) f(P,Q,R,S) = πM(0,2,5,4,9,11) + d(1,8,10,14) using K-MAP and 

implement using NOR logic. 

CO 1 PO1 

 
10 

  
UNIT – II 

   

3 a) Design a 4-bit Ripple Cary adder using Verilog HDL by 

instantiating Full adders. 

CO 3 PO3 

 
10 

 b) Design a 2-bit comparator with a relevant truth table, k-map, logical 

expressions, and logic diagram. 

CO 3 PO3 

 
10 

  OR    

4 a) Design a 4-bit BCD adder using parallel adders and with neat logic 

diagram, truth table and logic expression. 

CO 3 PO3 

 
10 

 b) Design a 2-bit assigned array multiplier using Verilog gate level 

description with neat logic diagram and logical expressions.  

CO 3 PO3 

 
10 

  
UNIT - III  

 

   

5 a) Explain the Verilog conditional and multiway branching statement 

with examples.  

- -  10 

 b) 

 

Design a 16x1 Multiplexer by instantiating 4x1 multiplexers using 

Verilog HDL. Also write the behavioral description for 4x1 

multiplexers. Also write the test bench to test the functionality. 

CO 3 PO3  10 

  
OR 

   

6 a) Explain the Verilog timing control statements with examples for 

each. 

- - 10 

U.S.N.           



 

 

 b) Design an 8-to-3 priority encoder using a Verilog case statement 

with the help of the truth table of the encoder. Also write the test 

bench to test the logic.         

 

CO 3 PO3  10 

  UNIT - IV    

7 a) Derive the characteristic equation for the JK and SR flip-flops. CO1 PO1 6 

 b) Design a 3-bit synchronous counter using D-flip-flip.  CO3 PO3 10 

 c) Design a JK Flip-flop by applying Verilog if-else-if statement. CO3 PO3 4 

  OR    

8 a) Convert D Flip-flop to SR flip flop and T-flip-flop to D flip-flop. CO1 PO1 6 

 b) Design a 4-bit universal shift register to perform following 

Operations given in table below. Explain the design in detail. 

 

CO3 PO3 10 

 c) Design shift-left and shift-right registers using Verilog case 

statement. 

CO3 PO3 4 

  
UNIT – V 

 

   

9 a) Analyse the below given circuit and obtain the state diagram. 

 

CO2 PO2 10 

 b) Design a Verilog Moore FSM with one input X and one output Z. 

The FSM asserts its output Z when it recognizes the following input 

sequence:”1011”. Also write the test code to test the functionality 

of the design.                  

 

CO3 PO3  10 

   OR    



 

 

 10 a) Design a Verilog Mealy FSM with to detect the sequence “101”. 

Also write the test code to test the functionality of the design.                  

 

CO3 PO3  10 

  b) Analyse the below given circuit and obtain the state diagram. 

 

 

CO2 PO2 10 
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