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B.E/B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2009.
Third Semester
Instrumentation and Control Engineering

EI 233 — DIGITAL LOGIC THEORY AND DESIGN
(Common to B.E. Electronics and Instrumentation Engineering)
(Regulation 2001)

Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)
Convert (2120122)s to base 9. '
State absorption and DeMorgan’s laws.
What are the universal gates? Why are they called so?
What is a PLA?
Draw the 2 bit comparator circuit.
Give the excitation table for JK flip-flop.
What is parallel data transfer?
What is the number of states in a 4 bit Johnson counter?

Draw the state diagram for the following state table.
Present state Next state Output

x=0 x=1 x=0 x=1

- AB AB AB ¥y y
00 00 01 0 0
01 11 01 0 0
10 10 00 0 1
11 10 11 ¢ 1 0

What is the draw back in synthesizing asynchronous sequential circuits?
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PART B — (5 x 16 = 80 marks)

Find the conversion :

(1)  (1001001.011)2 = ( o

(1) (715)s= ( )1s

(i) (4310)s = ( )8

(iv) (ID2A)s = ( )10 (4 x 2.5)

(v)  (296)12 and (57)12 Add and multiply without converting to decimal.
. (6)
Or

Convert the following to the other canonical form:

i) FA,B,C/D)=3(0,2,6,11,13, 14)

(i) F(x, y,2)= (0,3,6,7) (8)

(iii) Simplify the Boolean function using K-Map

F =A'B'C'+B'CD'+ A'BCD' + AB'C’. (8

Minimize Y(4,B,C,D) = [ [ m(1,2,4,9,11) using K map. (16)
Or

(i) Design a half adder using PROM. Give the PROM table and

connection diagram. (6)

 (ii) Design a 4 bit magnitude comparator using logic gates. (10)

Design a synchronous converter to count the following sequence using
JK flip-flops. 000, 001, 111, 101,010, 100, 000,... The leftout states are
don’t care states.

Or

A sequence circuit with two D flip-flops A and B, two inputs X and Y, one
output Z is specified by the following next state and output equations.

At +1)=x'Y +xA
B(t+1)=xB +xA

(i)  Draw the logic diagram of the circuit. (5)
(i) Derive the state table. (8)
(iii) Derive the state diagram. 3)
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(i) What are the functions of shift register and list out the different
types of shift registers? (8)

(ii) Draw and explain the circuit of a 4-bit bidirectional shift register.
(8)

Or

A synchronous counter is required to count in the followmg repetitive
sequence 10,11,9,5,6,7,0,12,8 and 2. Design the counter using JK flip flop
with minimum number of gates. Assume that the unused status will
change to the start of the sequence (i.e. 10) on the next clock pulse.

Draw the state diagram for a sequence detector which produces an
output logic ‘1’ when exactly two ‘0’s are followed by two ‘1’s and design

using JK flip-flop. : (16)
Or

What are races and cycles in a asynchronous sequential circuits? Explain

a method for race free state assignment with suitable example. (16)
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