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Answer All Questions 

1. A digital circuit has three inputs (a, b, and c) and one output (y). When a = 0, y is equal to 

the XOR of b and c, and when a = 1, y is the XNOR of b and c. Write a behavioural-level 

Verilog programme to implement the logic. Also, write a suitable test bench. Provide line-

by-line comments. 

module cat2(y,a,b,c); 

  input a,b,c; 

  output y; 

  reg y; 

  always@(*) 

  begin  

    if (a==1'b0) 

      y=b^c; 

    else if(a==1'b1) 

      y=b~^c; 

    end 

  endmodule 

   

  module cat2_tb; 

    reg a,b,c; 

    wire y; 

    integer i; 

    cat2 init(y,a,b,c); 

    initial 

    begin  

      for(i=1'b0; i<8; i=i+1) 

        begin 

        {a,b,c}=i; 

        #5; 

      end 

    $stop; 

    end 

endmodule 
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2. In a communication system, data is transmitted in the form of unique 3-bit words that are 

generated using a digital system that has 8 input lines. These 3-bit words are generated 

based on the inputs received by the communication system. Suggest a digital system that 

will be capable of this conversion. Draw the truth table of this system, design the circuit, 

and draw the logic circuit. 

[10] 

A B C Y 

0 0 0 0 

0 0 1 1 

0 1 0 1 

0 1 1 0 

1 0 0 1 

1 0 1 0 

1 1 0 0 

1 1 1 1 

 



 

3. Implement the following Boolean function using two 41 multiplexers. F(A,B,C,D) = 

Σ(0,2,4,5,6, 7,9,11,13,14). Create the truth table and draw the circuit implementation using 

multiplexers. 

A B C D F  

0 0 0 0 1 

F=D’ 

0 0 0 1 0 

0 0 1 0 1 

F=D’ 

0 0 1 1 0 

0 1 0 0 1 

F=1 

0 1 0 1 1 

0 1 1 0 1 

F=1 

0 1 1 1 1 

1 0 0 0 0 

F=D 

1 0 0 1 1 

1 0 1 0 0 

F=D 

1 0 1 1 1 

1 1 0 0 0 

F=D 

1 1 0 1 1 

1 1 1 0 1 

F=D’ 

1 1 1 1 0 
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4. Implement the binary equivalent multiplication of two-signed numbers with the necessary 

steps. ( +6  -3 ). Identify the suitable method and explain the step-by-step procedure to 

implement it. 
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5. Identify the flip-flop and write its characteristic table and equation from the following 

timing diagram. Convert it into a D flip-flop. Explain the procedure for a flip-flop 

conversation in details. 
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The given flip-flop is J K Flip-flop.  

 

   

 

 

 

 

****************** 

J = D 

 

J = D’ 

 


