
 

 

Scheme Of Evaluation 

Internal Assessment Test 2 – October 2019 

Sub: Analog and Digital Electronics Code: 18CS33 

Date: 15/10/2019 Duration: 90mins 
Max 

Marks:  50 
Sem: III Branch: ISE 

Note: Answer Any Five Questions 

Question 

# 
Description Marks Distribution Max 

Marks 

1 

a) What is a three state buffer? Explain the 4 types of 

three state buffers along with their truth tables. 

 Buffer – description + purpose of buffer 

 Tri-state buffer with diagram 

 4 types – description with truth tables 

 

1M 

1M 

4M 

6M 

10 M 

b) Implement a 4-to-1 MUX using four three-state 

buffers and a decoder. 

 Show the implementation  

 Basic description 

 

3M 

1M 

4M 

2 

a) 
Implement a full adder using 3 to 8 line decoder and 

2 OR gates. 

 Truth table and expression for sum and carry 

 Implementation 

 

 

2M 

3M 

5M 

10 M 

b) Implement a full subtractor using 3 to 8 line decoder 

with inverting outputs and 2 NAND gates. 

 Truth table and expression for difference and 

borrow 

 Implementation 

 

2M 

3M 

5M 

3 

a) Derive the logic equations for a 4 to 2 line priority 

encoder and implement the same using basic gates. 

 Disadvantage of 4 to 2 line priority encoder 

with truth table 

 Priority encoder – truth table and description 

 K-Map for outputs of priority encoder + 

 

 

1M 

2M 

6M 10 M 



Expression for each output 

 Implementation using basic gates 

2M 

1M 

b) Implement an 8 to 3 priority encoder using two 4 to 

2 priority encoders. 

 Implementation  

 Explanation for how to get the expressions of 

outputs and valid output indicator 

 

3M 

1M 
4M 

4 

 

 

Braille is a system which allows a blind person to 

read alpha-numeric by feeling a pattern of raised 

dots. Design a circuit using PLA that converts BCD 

to Braille. The below table shows the 

correspondence between BCD (denoted by ABCD) 

and Braille (denoted by WXYZ). 

 
 Truth table 

 Expressions for W, X, Y and Z using K-Map 

 PLA table 

 Implementation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2M 

4M 

2M 

2M 

10M 

 

 

10 M 

5 

 

 

a) 

A circuit has four inputs RSTU and four outputs 

VWYZ. RSTU represents a binary coded-decimal 

digit. VW represents the quotient and YZ the 

remainder when RSTU is divided by 3 (VW and YZ 

represent 2-bit binary numbers). Assume that invalid 

inputs do not occur. Realize the circuit using a PLA. 

 Truth table 

 Expressions for W, X, Y and Z using K-Map 

 PLA table 

 Implementation 

 

2M 

4M 

2M 

2M 

10M 10 M 



6 

a) Generate the sum and carry functions of a full adder 

using a PAL.  

 Truth table of full adder + Expressions for 

sum and carry 

 Implementation of sum and carry on PAL 

 

2M 

 

4M 

 

6M 

10M 

b) What are PLDs? Distinguish between the 3 main 

types of PLDs. 

 Description of PLDs 

 3 types with general block diagram and 

description 

 

1M 

3M 
4M 

7 

a) Explain the working of an SR latch constructed using 

NOR gates. 

 SR Latch diagrams 

 Working of SR latch for each input 

combination 

2M 

2M 
4M 

10 M 
b)  Explain switch contact bounce circuits. How can 

contact bounce be eliminated in mechanical 

switches? 

 Circuit diagrams + output waveforms 

 Description of contact bounce occurrence 

 How to avoid contact bounce  

 

 

2M 

2M 

2M 

6M 

8 

With necessary diagrams and proper explanation, 

derive the truth table, state transition diagram, 

characteristic equation and excitation table for an SR 

flip-flop and a JK flip-flop. 

 Definition of state transition diagram, 

characteristic equation and excitation table 

 Truth table, state transition diagram, 

characteristic equation and excitation table for 

SR flip-flop 

 Truth table, state transition diagram, 

characteristic equation and excitation table for 

JK flip-flop 

2M 

4M 

4M 

10M 10 M 

 



1a). What is a three state buffer? Explain the 4 types of three state buffers along with their truth 

tables. 

 

 



 
 

 

 

 

 

 

 

 

 

 



1b). Implement a 4-to-1 MUX using four three-state buffers and a decoder. 

 

 
 

2a). Implement a full adder using 3 to 8 line decoder and 2 OR gates. 

 

 
 

Sum = m (1, 2, 4, 7) 

Carry = m (3, 5, 6, 7) 

 

 

2b). Implement a full subtractor using 3 to 8 line decoder with inverting outputs and 2 NAND 

gates. 

 

 

 

 

 

 

 

 

Difference = m (1, 2, 4, 7) 

Borrow = m (1, 2, 3, 7) 



3a). Derive the logic equations for a 4 to 2 line priority encoder and implement the same using 

basic gates. 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3b). Implement an 8 to 3 priority encoder using two 4 to 2 priority encoders. 

 
 

4. Braille is a system which allows a blind person to read alpha-numeric by feeling a pattern of 

raised dots. Design a circuit using PLA that converts BCD to Braille. The below table shows the 

correspondence between BCD (denoted by ABCD) and Braille (denoted by WXYZ). 

 
 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 



5. A circuit has four inputs RSTU and four outputs VWYZ. RSTU represents a binary coded-

decimal digit. VW represents the quotient and YZ the remainder when RSTU is divided by 3 

(VW and YZ represent 2-bit binary numbers). Assume that invalid inputs do not occur. Realize 

the circuit using a PLA. 

 

 

 

 

 

 

 

 

 

 



 



 
 

 

 

 

 

 

 

 

 



6a). Generate the sum and carry functions of a full adder using a PAL. 

 

 
 

 
 

 
 

 

 

 

 

 

 



6b). What are PLDs? Distinguish between the 3 main types of PLDs. 

 

 



 
 

 

 



7a). Explain the working of an SR latch constructed using NOR gates. 

 

 



 
 

 

 

 



7b). Explain switch contact bounce circuits. How can contact bounce be eliminated in 

mechanical switches? 

 

 
 



 
 

 

 

 

 

 

 

 

 

 

 

 



8. With necessary diagrams and proper explanation, derive the truth table, state transition 

diagram, characteristic equation and excitation table for an SR flip-flop and a JK flip-flop. 

 

 

 
 



 
 

 



 



 
 



 

 


