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Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Draw the logical circuit diagram, truth table and give the equations for a full adder.  
 b) State the differences between level triggered and edge triggered elements used in 

digital systems. 
 

 c) What do you understand by synthesizable designs in VHDL.  
 d) State the advantages and limitations of design procedure using FSM(Finite State 

Machine) models. 
 

 e) State the significance behind using the term RTL design in designing with VHDL.  
 f) What do you understand by state of a machine? Explain briefly.  
 g) Write the advantages that FPGA’s are offering over other design platforms.  
 h) In brief points, state the different types of ROMs available.  
 i) Design a 4:1 multiplexors using smaller multiplexors.  
 j) Which design style has more number of states--- Mealy or Moore. Why?  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) With the help of a proper diagram, write a note on Programmable Logic Arrays(PLA).  
 b) Explain the operation of positive edge triggered D-Flip Flop with the help of a suitable 

diagram and truth table. 
 

 c) Draw and explain the state diagram for an up-down counter counting between 0 and 
12 using Moore FSM technique. 

 

 d) Write a VHDL code for the following state diagram. 
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 e) Compare and contrast between behavioral, dataflow and structural style of modelling 
of digital circuits using hardware description languages. 

 

 f) Mention the differences between synchronous and asynchronous digital circuits.  
 g) Write a note on hazards in designing of asynchronous circuits.  
 h) Are there any hazards in the given circuit of figure 1? If yes, how to eliminate them? 

 

 
Fig. 1. 

 

 

 i) Explain how the CAD (Computer Aided Design) tools are helping in designing of 
complex digital systems? 

 

 j) Draw and explain the structure of 16 X 8 ROM.  
 k) How is ASM(algorithmic state machine) chart different from conventional charts? 

Describe with a suitable example. 
 

 l) What do you understand by a race condition in digital circuits? How it can be avoided?  
    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  The state diagram of a control unit is shown in figure 2. It has four states and two 
inputs x and y . Draw the equivalent ASM chart. Write and verify a VHDL model of the 
controller. 

 
 

Fig. 2. 

(16) 

http://www.bputonline.com

http://www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com


 
    

Q4 a) A sequential circuit has two JK flip-flops A and B and one input x . The circuit is 
described by the following flip-flop input equations: 

JA = x         KA = B 
JB = x        ۹۰ = ᇱۯ   

(a) Derive the state equations A ( t + 1) and B ( t + 1) by substituting the input 
equations for the J and K variables. 

(b) Draw the state diagram of the circuit. 

(8) 

 b) Construct a JK flip-flop using a D flip-flop, a two-to-one-line multiplexer, and an 
inverter. 

(8) 

    
Q5  Design a FSM that has an input, 'w’ and output, ‘z’. The machine is a sequence 

detector that produces z = 1 when the previous two values of ‘w’ were 00 or 11; 
otherwise z = 0.   

(16) 

    
Q6 a) Write a detailed note on PLD(Programmable Logic Devic). (8) 

 b) Design a 5-bit multiplier using carry save adders. (8) 
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