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B .Tech IT (Full T ime) - E N D S E M E S T E R EXAMINATIONS, MAY 2025 

III S e m e s t e r 
IT5301 - D I G I T A L L O G I C D E S I G N 

(Regu la t ion2019) 

Max.Marks : 100 
C O l Simplify complex Boo lean functions. 

C 0 2 Implement digital circuits using combinational logic I C s and P L D s . 
C 0 3 Understand the character is t ics of var ious Fl ip-Flops. 
C 0 4 Des ign digital circuits with combinational and sequential components 

COS U s e H D L to build digital s y s t e m s 
C 0 6 Ana l yze digital sys tem des igns 

B L - B loom's Taxonomy L e v e l s 
( L I - R e m e m b e r i n g , L2-Understanding, L3-Applying, L4-Analys ing, L5-Eva luat ing, L6-Creat ing) 

P A R T - A ( 1 0 x 2 = 2 0 M a r k s ) 
( A n s w e r al l Q u e s t i o n s ) 

Q.No Q u e s t i o n s Marks C O B L 
1 S imp l i f y using Boolean laws and Theorem :- ( P ' + R ' ) ( P + R + Q ' S ) 2 C O l L 2 

2 Perform binary subtraction using 2 s complement method for the 
dec ima ls (13-17) 

2 C 0 2 L 2 

3 Express the minterm of the function x ' y ' + x z ' 2 C O l L 2 
4 Write an H D L code for implementing half Adder 2 C 0 5 L I 
5 Design a 2X4 decoder circuit. 2 C 0 4 L 3 
6 Write (1101)2 equivalent code in G R E Y and B C D codes 2 C 0 2 L I 
7 Write character ist ic table and equation o f JK f l i p f l op 2 COB L 2 
8 Des ign a two bit down counter using negative edge T F F 2 C 0 4 L 3 
9 Compare simple and complex P L D s 2 C 0 6 L 2 
10 Implement a Half adder using P L A 2 C 0 2 L 3 

PART- B(5x 13=65IVIark§) 

Q.No Q u e s t i o n s Marks C O B L 

11 (a) (i) E x p r e s s the following function a s S O P and P O S 
f = xz ' + xy ' z + w ' z ' + w x ' y z ' 

G i v e truth table 
Draw logic circuit using primitive gates . 
Draw logic circuit using nor ga tes only 

4 
3 
3 
3 

C O l L 3 

O R 
11 (b) (i) Ust at least 10 Boolean laws and theo rem and wr i te the proof for 

the DeMorgan 's T h e o r e m . 

13 C O l L 2 

1 2 ( a ) (i) Des ign a full Adder and write the H D L code for the s a m e circuit. 
Also extend the full adder to implement n bit addition 

13 C 0 4 
& 

C 0 5 

L 3 

O R 
1 2 ( b ) (i) Using of K maps, f ind the s implest sums of product form of the 

funct ion F(W,X,Y,Z) = E (0,1,3,6,9,10,14) + d(8, 13). Draw the 
logic circuit using primitive gates and also using N A N D only 

13 C 0 4 L 3 



1 3 ( a ) (i) Des ign and Implement a B C D to G rey code converter using 
pr imi t ive gates. 

13 C 0 4 L 3 ^ 

O R 
1 3 ( b ) (i) Des ign a two bit comparator circuit and also logically extend it for 

implementing n bit compar ison 
13 C 0 2 L 3 

1 4 ( a ) (i) Des ign a synchronous counter us ing T f l ip- f lop w i th the fo l lowing 
sequence 
0000 >0010 >0100 >0111 >1001 >000 

13 C 0 4 L 3 

O R 
14 (b) (i) Des ign a sequential circuit for the given state diagram using J K 

flipflop . write state table, state equation and draw circuit d iagram 

/ 00 1 

yon 

13 C 0 4 L 3 

1 5 ( a ) (i) D r a w the logical construct ion o f a 4 X 4 R A M incorporating the 
b inary ce l l w i th var ious input and output p ins 

4 C 0 2 L 2 

(ii) Tabulate the P L A programming table and implement the three 
boolean functions such that you m in im ize the number o f product 
terms to deploy the circui t . 

A ( X , Y , Z ) = 1 ( 1 , 3 , 4 , 5 ) 
B ( X , Y , Z ) = 1 ( 0 , 1 , 2 , 6 , 7 ) 
C ( X , Y , Z ) = Z (2 ,3 ,6 ,7) 

9 C 0 2 L 3 

O R 
1 5 ( b ) (i) D i s c u s s about F P G A s . 4 C 0 2 L 2 

(ii) Tabulate the P A L programming table and implement the three 
boolean functions such that y o u min im ize the number o f product 
terms to deploy the circui t . 

A ( X , Y , Z ) = S (1 ,2 ,3 ,4 ,5) 
B ( X , Y , Z ) = Z (0 ,1 ,2,3,6, ) 
C ( X , Y , Z ) = 1 ( 2 , 4 , 5 , 6 ) . 

9 C 0 2 L 3 

P A R T - C d x 15=15Mark§) 
Q.No Q u e s t i o n s Marks C O B L 

16. Des ign and develop a digital sys tem to monitor a lift (elevator) in 
a multistorey building. T h e building has 100 floors. Count the 
number of t imes a floor with F ibonacc i number is se lected and 
a lso a blue led glows wheneve r the lift s tops at the Fibonacci 
floor. An alarm is ra ised if the lift is toggling between any two 
floors more than 10 t imes continuously. T o implement the sys tem, 
use appropriate combinational and sequent ia l blocks of circuit 
working ina integrated fashion. 
Des ign the sys tem 
Draw block diagram 
Draw logic diagram for e a c h block 
Write H D L code for virtually simulat ing this sys tem 

15 C 0 4 

f > 1 

L 4 

X 


