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P A R T - A (10 X 2 = 20 Marks) 

1. Convert the hex number F3A2 to binary and octal. 

2. Show that that the excess -3 code is self complement ing. 

3. Is the NAND funct ion associat ive? Justi fy. 

4 . The main stairway in a block of f lats has three switches for control l ing the l ights. 
Switch A is located at the top of the stairs, switch B is located hal fway up the stairs and 
switch C is posi t ioned at the bot tom of the stairs. Design a combinat ional circuit to 
control the lights on the staircase. 

5. Give the HDL descr ipt ion of a positive edge tr iggered JK fl ip f lop. 

6. Show how t iming signals can be generated using a binary counter and a decoder. 

7. What is an essent ia l hazard? 

8. Comment on the circuit whose transit ion table is shown below: 
X i X 2 

00 01 11 10 
00 00 11 01 00 
01 00 01 00 01 
11 01 11 10 11 
10 10 11 01 10 

9. Wha t is an F P G A ? 

10. Dif ferent iate be tween a PLA and a PAL. 

P A R T - B ( 5 x 1 6 = 80 Marks) 

1 1 . (i) Simpl i fy F (A,B ,C ,D) = 1(1,2,3,5,6,7,10,11), d(A,B,C,D) 
map. Draw the logic d iagram using N A N D gates only. 

= £ (9 ,12 ,15) using Karnaugh 
(8) 



(ii) Simplify the Boolean expression F (A, B, C, D) = B+BCD+B 'CD+AB+A 'B+B 'C . 
Indicate the theorems used. (4) 

(iii) Express the fol lowing funct ion as a sum of minterms and as a product of 
maxterms: F (A.B.C.D) = B 'D+A'D+BD. (4) 

12. a) (i) Discuss the principle of operat ion of carry-look ahead adders. (10) 
Design a 4-bit carry-look ahead adder and draw the circuit. Calculate the delay 
for generat ing s 3 a n d c 4 . 

(ii) Design a 3x3 binary multiplier circuit. (6) 

(OR) 

b) (i) Design a four- input priority encoder with the D 0 input having the highest priority 
and the D 3 input having the least priority. (10) 

(ii) Wr i te a Ver i log HDL model for the priority encoder g iven above. (6) 

13. a) (i) Design a counter wi th the fol lowing repeated binary sequence: 
0, 1, 3, 5, 7, 0 Use J-K fl ip f lops. (10) 

(ii) Draw the circuit of a four-bit universal shift register and d iscuss its operat ion. (6) 

(OR) 

b) (i) Discuss the design of a 4-bit up/down binary ripple counter using T flip f lops. (10) 

(ii) Reduce the number of states in the fol lowing state table and tabulate the state 
table: 

Present 
state 

Next state 
x=0 x=1 

Output 
x=0 x=1 

a f b 0 0 
b d c 0 0 
c f e 0 0 
d g a 1 0 
e d c 0 0 
f f b 1 1 

g g h 0 1 
h g a 1 0 

Start ing f r o m state a and the input sequence 0-1100010001, determine the 
output sequence for the original state table a n d the reduced state table. Compare 
the results. (6) 

14. a) For the two- input , two-output sys tem, whose primitive f low table is shown below, 
perform the fo l lowing: (4+2+2+2+6) 

• Merge the f low table by f inding all compat ible pairs using an implicat ion table 
• F ind the max ima l compat ib les through a merger d iagram 
• Find the min imal set of compat ib les that cover-s all the states and is c losed 



Do a race-free state ass ignment 
Des ign the circuit 

xix 2 

00 01 11 10 
1 1/00 2/00 - / - - 7/00 
2 1/00 2/00 5 / - 0 -/--
3 1/-0 3/10 5/10 - / - -
4 1/0- 4/01 6/01 - / - -
5 - / -- 3/10 5/10 8/10 
6 - / -- 4/01 6/01 9/01 
7 1/00 - / - - 6/0- 7/00 
8 1/-0 - / - - 5/10 8/10 
9 1/0- - / - - 6/01 9/01 

(OR) 

b) (i) A n asynchronous sequential circuit is descr ibed by the excitat ion funct ion 
Y = xix2' + (x, + x 2 ' )y 

and the output funct ion z = y. 

Draw the logic d iagram of the circuit. (2) 
Derive the transit ion table and output map. (4) 
Obtain a f low table for the circuit. (2) 
Descr ibe the behavior of the circuit. (2) 

(ii) What is a static hazard? Discuss with examples. 
Find a circuit that has no static hazards and implements the Boolean funct ion 

F ( A , B , C , D ) = 1(3,4,5,6,11,12,13,14,15) (6) 

15. a) (i) Give the logic d iagram of a basic RAM cell and discuss. 
Show how a 64K X 8 RAM can be constructed, indicating all the connect ions and 
the decoding logic required. Use two-dimensional decod ing. (10) 

(ii) A 12-bit Hamming code word containing 8 bits of data and 4 parity bits is read 
f rom memory . Wha t was the original 8-bit data word that w a s wri t ten into 
memory, if the 12-bit word read out is as fol lows: (6) 

1. 000011101010 
2. 101110000110 

(OR) 

b) (i) Discuss the construct ion of a typical R O M . 
Wha t are the different types of R O M ? 
Show how a R O M can be used to implement a combinat ional circuit that 
f inds the nine's complement of a BCD digit. 

(10) 

(ii) Show how the fol lowing funct ions can be implemented using a PLA: (6) 
F1 (A.B.C.D) = 12,3,6,7,11,15 and F2 (A.B.C.D) = 10,2,4,6,8,9,11,12,13,15 

************************ 


