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T i m e : 3 Hours A n s w e r A L L Quest ions Max, Marks 100 

P A R T - A ( 1 0 x 2 = 20 M a r k s ) 

Q.No Ques t ions Marks 
1. What happens w h e n both inputs are given a s '0 ' , in an S - R latch implemented 

using two number of 2-input NAND gates. 
2 

2. Wha t is T o g g l e flip-flop' ? G iven a J K flip-flop, is it possib le to ach ieve a toggle 
flip-flop? 

2 

3. Subtract IOOI2 from IOIO2 using 2 's complement method. A lso verify your answer 
by directly subtract ing. 

2 

4. S ta te anyone of the DeMorgan 's theorems. 2 
5. What is a parity c h e c k e r ? 2 
6. T o implement a full adder, how many hal f -adders are required? Apart from these 

hal f -adders what ga te (s ) is /are required? S h o w the circuitry. 
2 

7. Dist inguish between P A L and P L A . 2 
8. How will you real ize a 2-input X O R gate, using only NAND g a t e s ? 2 
9. Draw a circuit d iagram showing how a N O R gate is real ized in C M O S fami ly? 2 
10. What do you understand from 'register t ransfer l anguage '? 2 

P A R T - 6 ( 5 x 1 3 = 6 5 M a r k s ) 
(Restr ic t to a max imum of 2 subdiv is ions) 

Q.No Quest ions Marks 
1 1 . a) Using Karnaugh map method, minimize the function f(a,b,c,d) = 

E m I O , 1 , 3 , 4 , 7 , 8 , 1 0 , 1 1 , 1 2 , 1 5 } + d{6,9} and implement using 2-input A N D and 2-
input O R gates apart from N O T gates. Here, d- denotes the don't ca re conditions 

13 1 1 . 

O R 

1 1 . 

b). Us ing Quine McC luskey tabulation method, minimize.the function f(a,b,c,d) = 
X ;m{0 ,1 ,3 ,4 ,7 ,10 ,11 ,12 ,15} + d{9} and implement using only N A N D gates. Here, 
d- denotes the don't ca re condit ions 

13 

12. a ) G i ven one number 4-bit adder 10 (7483) along with a quad X O R gate IC , how 
would you real ize an adder / subtracter circuit? A s s u m e that when the control bit 
is '0 ' addition is required to be performed and when the control bit is ' 1 ' subtr­
action is to be carr ied out. D i s c u s s the operation of the circuit. 

13 12. 

OR 

12. 

b) i) What is a 2 X 4 decoder? How c a n it be used a s a demult iplexer with two 
select ion l ines? 
ii) Us ing a '1 - of - 4 ' multiplexer, real ize the function f (a,b,c) = b' + a 'c 

(5 + 8) 

13 

13. a) Using T-fl ipflops, design a synchronous sequent ia l counter that counts the 
repeating sequence : 1,5,3,6,7,again 1,5 .., 

13 



O R 
b) Minimize the state table: 

P resen t Sta te 

A 
B 

D 

Next Sta te , z 
(when X = 0 ) 
0 , 0 
C ,0 
0 , 0 
E ,1 
E ,1 
C ,0 

Next S ta te , z 
(when X = 1 ) 
B,0 
D,0 
B,0 
D,0 
F ,1 
F,1 

using, either 'partitioning method' or ' implication method'. Here, x is the single 
bit input and z - is the single bit output. 

14. a) Obtain the merged flow table for the primitive flow table : 
X1X2 = 00 X1X2 = 01 X1X2 = 11 X1X2 = 10 

5 6 2 
1 - - "2 " 
- 5 "3 " 2 

5 3 -
- 5 "6" 2 
4 "5 " - -

O R 
b). Wha t is a ripple counter? Des ign a mod-7 asynchronous counter using 
J K - f l i p f lops. 

15. a ) i) Assum ing e v e n parity s c h e m e , determine the Hamming code for the data bit 
pattern: 110101012. 
ii) Il lustrate with a sui table examp le , how 'when - e l se ' s ta tement is used in V H D L 
descript ion? ( 4 + 9 ) 

O R 
b) G i ve functional V H D L descr ipt ion/ program of a 4-to-1 mult iplexer. Exp la in . 

P A R T - C (1 X 15 = 15 IVIarks) 
(Q. No 16 is Compulsory) 

Q.No Q u e s t i o n s IVIarks 
16. i) Exp la in how X N O R gate is real ized in R T L family. A lso suggest an application 

for the X N O R gate. 
ii) Exp la in how N O T gate is implemented using a s imple npn based switching 

transistor, and how it can be added to the circuit of previous part, in order to 
real ize X O R ga te? How is X O R gate useful in adder c i rcui ts? How is it useful a s a 
code conver ter? How is it useful in parity generat ion? ( 7 + 8 ) 

15 


