
 

 

Anna University Exams Nov / Dec 2016 – Regulation 2013 
Rejinpaul.com Unique Important Questions – 3rd Semester BE/BTECH 

EE6301 Digital Logic Circuits 
Unit 1 

1. i) Explain the working of CMOS NOR gate.         
ii) Compare the TTL, ECL, CMOS logic families.          

2. i) Perform the following addition using BCD and Excess – 3 addition (205+569).    
 ii) Encode the binary word 1011 into seven bit even parity Hamming code.    

3. i) Explain the working of a 3 input TTL totem pole NAND gate.     
ii) Explain Hamming code with an example. State its advantages over parity codes.  
i) Subtract a) X-Y and b) Y-X using 2’s complement method  X=10101   Y=1001  
ii) Subtract a) X-Y and b) Y-X using 9’s complement method  X=8245   Y=1342  

4. i)Explain the working of CMOS NOR gate.       
ii) Explain the working of open collector TTL NAND gate.      

Unit 2 
1. i) Explain how  a full adder can be designed using 2 half adders and a OR gate     

ii) Design a binary to gray code converter       
2. i) Design a logic circuit to simulate the function f(A,B,C)=A(B+C) by using only NAND gates    

ii) Explain the with truth table and gate level circuits diagram for a full subtractor     
3. Express the following function as the minimal sum of products & product of sums, using a K map 
                      F(a,b,c,d)=Σm(0,2,4,5,6,8,10,15) + Σd(7,13,14)      
4. i) Design a BCD to Excess 3 code converter        

 ii) Implement the following Boolean function using 8:1 MUX  F(A,B,C,D) = Σm(0,1,3,4,8,9,15)   
5. i) Obtain the minimal SOP using form for the following 5 variable switching function using K map: f= 

Σm(2,3,6,7,11,12,13,14,15,23,28,29,30,31)+ Σd(16,27)      
ii) With the help of a block diagram explain the operation of 3x8 decoder. Explain how it can be converted into 
demultiplexer         

Unit 3 
1. Design a MOD-10 synchronous counter using JK flip-flops. Write excitation table and state table.  
2. Design a 4 bit up-down counter using JK flipflops and explain its function with timing diagrams.  
3. i) Convert SR flip-flop into D flip flop.        

ii) Explain the operation of JK master slave flip-flop. State its advantage.    
4. Design a synchronous sequential circuit using JK for the given state diagram     

 
5. i) Design a MOD-5 asynchronous counter using JK flip flop.      

      ii) Design a sequence detector to detect the sequence 101 using JK flip flop.    
Unit 4 

1. Design an asynchronous sequential circuit that has two inputs X2   and X1 and one output Z. The output is to remain 
a 0 as long as X1    is a 0. The first change in X2 that occurs while X1 is a 1 will cause Z to be a 1. Z is to remain a 1 until 
X1    returns to 0. Construct a state diagram and flow table. Determine the output equations.   



 

 

2. A sequential circuit with 2D FFs A and B and input X and output Y is specified by the following next state and 
output equations.     
A (t+1) = AX + BX 
B (t+1) = A’X 
Y = (A+B) X’ 

i) Draw the logic diagram of the circuit 
ii) Derive the state table 
iii) Derive the state diagram. 

3. i) A combinational logic circuit is defined by the following function:     

         f1(a,b,c) = (0,1,6,7)        

   f2(a,b,c) = (2,3,5,7) 
      Implement the circuit with a PLA having 3 inputs, 3 product terms and two Outputs   
      ii) For the given Boolean function, obtain the hazard-free circuit  

         F(A,B,C,D) = m( 1,3,6,7,13,15)         
 4. Explain the various types of hazards in sequential circuit design and the methods to eliminate them.  Give suitable 
examples.   
5. Describe with reasons, the effect of races in asynchronous sequential circuit design. Explain its types with 
illustrations. Show the method of race-free state assignments with examples.  

Unit 5 
1. i) Briefly discuss the packages in VHDL        

ii) Write an HDL code that implements an 8:1 multiplexer      
2. i) Construct a VHDL module for a JK flipflop       

ii) Explain the operators in VHDL            
3.   Write a VHDL code to realize a full adder using 
     i) Behavioral modeling     ii) Structural modeling       
4.  i) Write the VHDL code for mod 6 counter        

            ii) Explain RTL in VHDL          
5   i) Write the HDL description of the circuit specified by the following Boolean functions:                                

             x=A+BC+B’D           y=B’C+BC’D’ Use continuous assignment statements     
ii)  Write an HDL code that implements an 1:8 demultiplexer      

 
PART C 

1. Design a combinational circuit that generates the 9's complement of a BCD number. 
2. Design a parity circuit that will assign a parity bit to the 8421 BCD code in an odd parity system. 
3. Design a parity circuit that will assign a parity bit to the 2421 code in an even parity system. 
4. Explain how 3 to 8 decoder can be converted into demultiplexer. 
5. The inputs to a circuit are the 4 bits of the binary number D3D2D1D0. The circuit produces a 1 if and only if all of the 
following conditions hold. 

(1) MSB is ‘1’ or any of the other bits are ‘0’ 
(2) D2 is a 1 or any of the other bits are ‘0’. 
(3) Any of the 4 bits are 0. 

          Obtain a minimal expression for the output. 
6. Design a 3 bit synchronous Gray code counter using T flip flop 
7. Develop the state diagram and primitive row flow table for a logic system that has two inputs S and R and a single 
output Q. The device is to be an edge triggered SR Flip-flop but without a clock. The device changes state on the rising 
edges of the two inputs. Static input values are not to have any effect in changing the Q output. 
8. An asynchronous sequential circuit using SR latch with 2 inputs A and B and one output Y is to be designed. B is control 
input. When B is 1, transfers the input A to output Y. When B is 0, output does not change for any change in input. 



 

 

9. Design a 4 bit Gray code from the binary inputs using PLA and PAL. 
10. Design an asynchronous sequential circuit (with detailed steps involved) that has 2 inputs x1 and x2 and 1 output z. 
The circuit is required to give an output z =1 when x1 = 1, x2 = 1 and x1 = 1 being first. 
11. Obtain the Reduce state diagram and write the VHDL coding using structural modelling. 
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