






Q1b) 

module display( 

 input [3:0]in, 

 output [6:0]out); 

  

 //for pins,  

 //a[0] is top  a[1] is top right   a[2] is bottom right 

 //a[3] is bottom a[4] is bottom left   a[5] is top left 

 //a[6] is center 

  

 //b'1 is high for pin 

 //b'0 is low  

  

 //Decoder will implement as combo logic 

 assign out = (in == 4'h0) ? 7'b011_1111 : 

        (in == 4'h1) ? 7'b000_0110 : 

     (in == 4'h2) ? 7'b101_1011 : 

     (in == 4'h3) ? 7'b100_1111 : 

     (in == 4'h4) ? 7'b110_0110 : 

     (in == 4'h5) ? 7'b110_1101 : 

     (in == 4'h6) ? 7'b111_1101 : 

     (in == 4'h7) ? 7'b000_0111 : 

     (in == 4'h8) ? 7'b111_1111 : 

     (in == 4'h9) ? 7'b110_1111 : 

     (in == 4'hA) ? 7'b111_0111 : 

     (in == 4'hB) ? 7'b111_1100 : 

     (in == 4'hC) ? 7'b010_0111 : 

     (in == 4'hD) ? 7'b101_1110 : 

     (in == 4'hE) ? 7'b111_1001 : 

     (in == 4'hF) ? 7'b111_0011 : 7'b000_0000; 

 

 endmodule 

   



Q2: 
For the circuit below, assume that all gates have the same delay (including inverters) of 5 ns, 
complete the timing diagrams. 
 

 
A 0 1          

            

B 1      0     

            

C 1           

            

D 0           

            

E 1           

            

F 0           

            

G 1           

            
            
Time 0ns 5ns 10ns 15ns 20ns 25ns 30ns 35ns 40ns 45ns 50ns 
 
  



Q3: Complete the timing diagram for the circuit below for 10 clock cycles. Is the reset signal 
active low or active high? Active low 
You have learned from class that this circuit is a crucial component in sequential logic design. 
What is it and why do you think it might be useful? This is a DFF, a main component in building 
registers, state machines and ALU. 
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