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FOURTH SEMESTER
ELECTRONICS AND INSTRUMEN\TATION ENGINEERING
EI 43 — DIGITAL LdCIC CIRCUITS
(REGULATIONS 2008)
Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Write any five postulates used to formulate various
algebraic structures,

2. Convert (0.513),, to octal.

3. Draw the logic circuit of a full subtractor.
4.  What is a magnitude comparator?

5. The contents of a four-bit register are initially 1011. The
register is shifted six times to the right, with the serial
input being 101101. What are the contents of the register
after each shift?
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11.

Give the application tables of JK and SR flip-flops.

What is fundamental mode operation of asynchronous
sequential network?

What are critical and non-critical races?
Compare ROM, FPGA and PLA.
What is noise margin?

PART B — (5 x 16 = 80 marks)

(a) Minimize the following switching function using the
Quine-McCluskey method. 16y

£y, %0,%,) = Em(0,5,7,8,9,10,11,14,15)
Or
(b)  Find all the prime implicants for the following

Boolean function, and determine which are
essential.

fw,x,5,2) = £(0,2,4,5,6,7,8,10,13,15)
folw,x,3,2) = £0,2,3,5,7,8,10,11,14,15)
flw,x,9,2) = £(1,3,4.5,10,11,12, 13,14, 15)

fGe,x,5,2) = £(1, 3, 6,7,89,12,13,14,15) . (16)
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a multiplexer. 8

flw,x,y,2) = £(0,2,5,7,11,14)

(1) Using a decoder and external gates, design the
combinational circuit defined by the following
three Boolean functions 8)

file,2.2)= G +x)x
fole,y.2) =32 + 35 + 52
folx,3,2) =@ + y)z.

Or

(b) Design a combinational circuit to implement gray to
binary code. (16)

13. (@) A clocked synchronous sequential network with D
flip-flop- is having a single input line x, a single
output line z with next state and output expressions
given below.

@ = QR

Q = 0, + QT + QuRyx
Q=+ Qpx

2= Q,x +QF.

Draw the logic diagram and construct the

corresponding excitation table. (16)
Or

;
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With logic diagrams explain the operations of
four-bit binary ripple counter using T flip-flop
and D flip-flop. 10y

Design a Johnson counter with 5 flip-flop and
list the states produced. (6)

Obtain a primitive flow table for a fundamental-

mode asynchronous sequential network meeting the

following requirement.

There ave two inputs x, and x, and a single

output z.

The inputs x, and x, never change

simultaneously.

The output is always to be 0 when x =0,

independent of the value of x,.

The output is to become 1 if x, changes while
x, =1 and is to remain 1 until x, becomes 0

again. (16)

Or
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15. (a) With suitable circuit diagrams explain the
operations. characteristics and specifications of all
the three TTL output configurations. (16)

Or

(b) () Design a combinational circuit using a ROM.
The circuit accepts a three-bit number and
outputs a binary number equal to the square of
the input number. (12)

;
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