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EXAMINATION MAY/JUNE 2019
Digital System Design
[Duration : 3 Hours] [Max Marks : 100]
Instructions: 1) Answer five full questions.
»2) Assume suitable data, if necessary.
PART-A

Answer any TWO questions from the following. .
Q.1 a) Solve the following. , 10
i) Convert (2057.64); to its equivalent- decimal form
ii) Add (46),, with (—84),, using 2’s complement method
iii)  Convert (F297),, to binary.
iv) Convert binary number (100001), to Gray code
V) Express the decimal number (807),, in excess-3 code.

b) Given AB + AB = C find AC + AC and then implement using logic gates. 04

¢) Explin why NAND and NOR gates are referred to as Universal gates. Implement Boolean 06
expression for EX-OR gate using NOR gate only.

Q.2 a) Express the following functions as sum of minterms and product of maxterm 06
i) F(A,B,C)= AB + AC
ii) f(x,y,2z) = (xy+ 2)(xz+ y)

-

b) Reduce the following expressions to the simplest possible POS and SOP forms, using K 06
map. ~
F =3 m(69,13,18,19,25,27,29,31) + d(2,3,11,15,17,24,28)

¢) Design a combmational circut whose input is a four bit number and whose output is the 08
2’s complement of the mput number.

Q3 a) Write the truth table for a full adder. From the truth table, design and draw a logic circuit 06
that will act as a full adder.

b) Realize the function 06
f(A,B,C,D) =nM(0,1,3,7,9,10,11,13,14,15)
Usmg 1) 8:1 multiplexer
) 4to 16 lne decoder with active low outputs

¢) Draw and explin the working of a clocked S-R flip flop with the help of its characteristic 08
table and characteristic equation

With the help of a neat timing diagram, explain the working of the asynchronous mnputs:
PRESET and CLEAR, in a clocked SR flip flop.
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PART-B
Answer any TWO questions from the following.
Q4 a) For the state diagram show in Fig 4(a), obtain the state table and design the circuit using 08

minimum number of T Flip Flops.

b) How are shift register different from counters? Briefly explain the working of the four 06
different shift regsters.

¢) Design a MOD 6 Asynchronous Counter using JK FF’s. explain the effect of propagation 06
delay in Ripple Counter

Q.5 a) With the help of neat diagram explin CMOSto TTL and TTL to CMOS mterfacing. 06
b) What do you understand by ‘Lockout’ of a counter? Design a MOD 5 synchronous Counter 08
using D FF’s and draw its state diagram.

c) With the help of a neat diagram, explain the working of carry select adder. 06

Q.6 a) With the help of a neat circuit diagranSexplain the working of 06
i) 2-input CMOS NOR gate
ii) 3-input CMOS NAND gate
List two advantages of CMOS Logic.

b) Design a selfstarting synchronous counter with the repeated binary sequence 0,1,2,4,6, 08

0, s use JK FF’s
¢) Write short note on any two of the following 06
1) ECL

i)  2-iput TTL NAND gate
iii)  4bit Universal Shift Register
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PART-C

Answer any ONE question from the following.

a)
b)

c)

b)
<)

Design and explain the logic circuit used to overcome the carry propagation time in the 08
case of a 4 bit bmary parallel adder.

Explain the problem of race around condition in Flip Flop. Discuss the methods used to 06
elminate race around condition

For the given state diagram i Fig. Q7(a), draw a state table and redraw the state diagram 06
after state reduction and assignment.

F\‘a Q)

Usmng the VEM technique simplify the following using 3 variable maps. 08
1) f =ABCE + ABC + ABCF + ABG+ ABCD + ABCF
i) F=¥m(0,4,5,8,910,13,14,15)

Using normal conversion procedure, convert a T Flip Flop to JK Flip Flop. 06
Explain the operation of a 4 bit-twisted ring counter and give its state diagram. 06
3
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