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Analyze the following circuit leading to its state diagram. 
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25 Points  

Using dataflow aspect of Verilog, design a 1 – out of 8 decoder, with one high active 

enable line E. The code is partially written. 

module decoder (A,B, C,E, D0,D1,D2,D3, D4, D5, D6, D7); 

input  A,B,C, E ; 

output  D0,D1,D2,D3, D4,D5,D6,D7; 

assign  D0 = ~A&~B&~C&E; 

assign  D1 = ~A&~B&C&E; 

assign  D2 = ~A&B&~C &E; 

assign  D3 =~ A&B&C &E; 

assign  D4 = A&~B&~C&E  

assign  D5 = A&~B&C&E; 

assign  D6 = A&B&~C &E; 

assign  D7 = A&B&C &E; 

endmodule 
25 Points 

Problem 2 

Using Verilog, design a 4× 1 Mux. The code is partially written. You have the choice of 

Dataflow or Behavioral  

Behavioral 
module Mux (S1, S0,,I0,I1,I2,I3,Y); 

input S1, S0; 

input I0,I1,I2,I3;                                                    ; 

output   Y;                                                   ; 

reg  Y; 

always @ (S1, S0, , I0,I1,I2,I3) 

if (~S1&~S0) Y = I0; 

else if (~S1&S0), Y = I1; 

else if ((S1&~S0) Y = I2; 

else Y=I3; 

endmodule 
Dataflow 

module Mux (S1, S0,I0,I1,I2,I3, Y); 

input  S1, S0; 

input I0,I1,I2,I3;                                                    ; 

output   Y;                                                   ; 

assign Y = ~S1&~S0&I0 | ~S1&S0&I1 | S1&~S0&I2 | S1&S0&I3; 

endmodule 
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input  A,B,C, E ; 
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assign  D3 =~ A&B&C &E; 
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assign  D6 = A&B&~C &E; 

assign  D7 = A&B&C &E; 

endmodule 
25 Points 

Problem 2 

Using Verilog, design a 4× 1 Mux. The code is partially written. You have the choice of 

Dataflow or Behavioral  

Behavioral 
module Mux (S,I0,I1,I2,I3,Y); 

input [1:0] S; 

input I0,I1,I2,I3;                                                    ; 

output   Y;                                                   ; 

reg  Y; 

always @ (S, I0,I1,I2,I3) 

if (S==0) Y = I0; 

else if (S==1) Y = I1; 

else if (S==2) Y = I2; 

else Y=I3; 

endmodule 
Dataflow 

module Mux (S,I0,I1,I2,I3, Y); 

input [1:0] S; 

input I0,I1,I2,I3;                                                    ; 

output   Y;                                                   ; 

assign Y = ~S(1)&~S(0)&I0 | ~S(1)&S(0)&I1 | S(1)&~S(0)&I2 | 

S(1)&S(0)&I3; 

endmodule 
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Design a cireuit that has 4 inputs, labeled A, B, C and D, and one output F. The output is 
1 if and only if the BCD input combination is an odd decimal number i.c. 0101 represents 

Swhich is an odd decimal number and 0100 represents 4, which is not odd. 
Note; Non-BCD input combinations would not bc entered. 

a. (20 Pt.) Write the truth table for this circuit. 
b. (20 Pt.) Find the minimized logic equations in SOP for the output 
c. (10 Pt.) Draw the corresponding all NAND gates logic diagram for this circuit. Label 

all inputs and outputs. 
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For Boolean expression F(A, B, C, D) = m(l1, 3, 4, 5, 15)+ d( 6,7, 10, 13), detemine 

a. Minimum sum of products. 
b. Minimum products of sums. 
c. Gate implementation using all NAND gates. 
d. Gate implementation using all NOR gates. C C CD 
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EGC-220 Quiz 7 D. 1yadl 

25 PT. 
2. For the following Boolean expression F- A'B' + B'C + BC', determine 

a. tnuth table 

b. Sum of min terms 
c. Product of max terms 
d. Standard sum of products 
c. Standard product of sums 
f. Minimum sum of products 

F EnCO \, 2, 5,6) 
C.f TM( 3,4,) 

ABCF 
OO0 

gF-A BC+ABc+ ABC+AEc+ABE 
.F Asc+ A BC+AB 

F Ca+B+T) (A+B+c) ( 
6. fAB(C+T) + Bc (A TA) +-BE(AHe) 
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