
BTech. Electrical and Electronic Engineering  

EET 3352: DIGITAL CIRCUIT DESIGN 

MAIN EXAM 

QUESTION ONE (30 MARKS) 

a) Define the following terms as used in  digital circuit design: 
i. Hardware description language      (2 marks) 
ii.  Timing verification        (2 marks) 
iii.  Test bench         (1mark) 

b) Differentiate between an analog signal and a digital signal   (2 marks) 
c) Convert 0.312510 to octal        (2 marks) 
d) Represent the decimal number 5,137 in  

i. BCD         (2 marks) 

ii.   excess‐3 code         (2 marks) 

e) For the Boolean function: 
� �  ��′� �  �′�′� �  	′�� �  	�′� �  	�� 

i. Obtain the truth table of F.      (2 marks) 
ii.  Draw the logic diagram, using the original Boolean expression.  (2 marks) 

 
iii.  Use Boolean algebra to simplify the function to a minimum number of literals.   

(2 marks) 
 

iv. Draw the logic diagram from the simplified expression, and compare the total 
number of gates with the diagram of part (b).   (2 marks) 

 
f) Write the Verilog model of circuit of Figure 1.    (4 marks) 

 

 

Figure 1 

 

g) Design a 3-to-8 line decoder        (5  marks) 
 



QUESTION TWO (15 MARKS) 

a) With aid of block diagrams differentiate between a combinational logic circuit and 
sequential logic circuits       (4 marks) 

b) Implement a full adder with using a 3x8 decoder    (6 marks) 
 

c) Draw the logic diagram of the digital circuit specified by the following Verilog 
description: 
module Circuit_A (A, B, C, D, F); 
input A, B, C, D; 
output F; 
wire w, x, y, z, a, d; 
and (x, B, C, d); 
and (y, a ,C); 
and (w, z ,B); 
or (z, y, A); 
or (F, x, w); 
not (a, A); 
not (d, D); 
endmodule 

(5 marks) 

QUESTION THREE (15 MARKS) 

a) Differentiate between logical simulation and logical synthesis as used in digital logic 
circuit design.          (4 marks) 

b) Convert D276316 to decimal.        (2 marks) 
c) Design a combinational logic circuit that converts binary coded decimal (BCD) to the 

excess-3 code for the decimal digits.      (9 marks) 

QUESTION FOUR (15 MARKS) 

a) Define the following combinational logic circuits:    (3 marks) 
i. Decoder 
ii.  Demultiplexer 

iii.  Priority encoder  
b) Figure 4 shows the implementation of Full Adder with Two Half Adders and an OR 

Gate. Write the Verilog model of circuit in Figure 2.            (4 marks) 



 

Figure 2 

c) Design a synchronous counter that counts 000 → 001 → 010 → 011 → 100 → 101 →

110 → 111 and then recycles back to 000 using JK Flip-flops.  (8 marks) 
 

QUESTION FIVE (15 MARKS) 

a) Given the two binary numbers X = 1010100 and Y = 1000011, perform the subtraction X - 
Y  by using 2’s complements.       (2 marks) 

b) For the Boolean function 
� �  ′� �  ′� �  �′� �  �� 

i.  Express this function as a sum of minterms.    (2 marks) 
ii.   Find the minimal sum-of-products expression   (1 mark) 

 
c) The designers of Verilog wanted a language with syntax similar to the C programming 

language, which was already widely used in engineering software development. State two 
similarities and one syntactic difference between C programming language and Verilog.  
          (3 marks) 

d) Realize a JK flip-flop function using a SET-RESET (SR) flip-flop.   (7 marks) 


