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B.E. / B.TECH. DEGREE EXAMINATIONS, DEC 2019 

Third Semester 
EC18304 – DIGITAL SYSTEM DESIGN 

(Electronics and Communication Engineering) 
(Regulation 2018) 

Time: Three Hours                                                                                         Maximum : 100 Marks 
Answer ALL questions 

PART A - (10 X 2 = 20 Marks) 
  CO RBT 
1. Convert the decimal number (53.625)10 into an equivalent binary number.  1 U 
2. Obtain the canonical sum of products of the function Y = A + B 1 AP 
3. What is meant by a magnitude comparator? 2 U 
4. Draw the logic diagram of full adder using half adder. 2 R 
5. What is a shift register? 3 R 
6. Give the characteristic table of T flip flop and write its characteristic equation. 3 U 
7. What is tri-state gate? 4 R 
8. Compare dynamic RAM and static RAM. 4 U 
9. What are races? 3 U 
10. Write a Verilog HDL code for 1X4 demultiplexer. 4 U 

   
PART B - (5 X16 = 80 Marks) 

11. (a) (i) Simplify the given Boolean expressions using theorems 
a) A + A’B + A’B’C + A’B’C’D 
b) AB’ + (A’+B) C  

(8) 1 AP 

  (ii) Minimize the given logic function using K-map method and 
draw the logic diagram for the simplified expression using only 
NAND gates. 
F(A,B,C,D) = ∑m(0, 1, 2, 3, 5, 7, 8, 9, 11, 14) 

(8) 1 AP 

(OR) 
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 (b) Simplify the following logic function using tabular method and also 
draw the logic diagram using basic logic gates. 
 F(W,X,Y,Z) = ∑(1, 2, 3, 7, 8, 9, 10, 11, 14, 15)  

(16) 1 AP 

 
12. (a) (i) Draw a 4-bit parallel adder / subtractor and explain its working. (8) 2 U 
  (ii) Construct an 8X1 multiplexer using logic gates. (8) 2 U 

(OR) 
 (b) (i) Design a 3-bit even parity generator. (8) 2 U 
  (ii) Design a 4 to 2 line priority encoder.  (8) 2 U 

 
13. (a) Design a Mod 11 synchronous counter using JK flip flop and draw 

the logic diagram for the same. 
(16) 3 AN 

(OR) 
 (b) Draw the logic diagram of the 4-bit universal shift register and 

explain its working.            
(16) 3 AN 

 
14. (a) Design a combinational circuit using ROM that accepts a 4-bit binary 

input and generates gray code output. 
(16) 4 AP 

(OR) 
 (b) (i) Explain in detail the various types of memories. (8) 4 R 
  (ii) Draw and explain the operation of TTL 3-input NAND gate. (8) 4 R 

 
15. (a) Design an asynchronous sequential circuit with 2 inputs x1 and x2 and 

one output z. Initially both inputs and output are equal to 0. When x1 
or x2 becomes 1, z becomes 1.When another input also becomes 1, 
the output changes to 0. The output stays at 0 until the circuit goes 
back to the initial state. 

(16) 3 AN 

(OR) 
 (b) (i) Write a note on static and dynamic hazards. (8) 3 U 
  (ii) Construct a circuit  to implement the Boolean function 

F(A,B,C,D)= ∑m(0,2,6,7,8,10,12) that has no static hazards. 
(8) 3 AN 

 
 


