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[3062]-183
S.E. (Computer Engg.) EXAMINATION, 2006
DIGITAL ELECTRONICS AND LOGIC DESIGN
(2003 COURSE)

: Three Hours] [Maximum Marks : 100

N.B. :— (i) Answers to the two Sections should be written in separate

1. (a)

b)

(c)

answer-books.

(i) In Section I attempt Question Nos. 1 or 2, 3 or 4,

5 or 6 and in Section II attempt Question Nos. 7 or 8,
9 or 10, 11 or 12.

(iti) Neat diagrams must be drawn wherever necessary.

(iv) Figures to the right indicate full marks.

(v) Assume suitable data, if necessary.

SECTION 1

Perform addition on the following pair of BCD numbers. How
will you correct the results ? Explain. [6]

(i) 0100 B and 1000 B
(ii) 1000 B and 1001 B.

Perform the following Hexadecimal subtractions 2’s compliment
method : [6]

@ 25 H -7 H
(zi) 38 H - 29 H.
What will be the gray code of any given 4-bit binary number ?
Show the truth table. [6]
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Or

What is parity check bit ? Why is it necessary in digital
communication ? How will you generate an even parity for
a given 8-bit number ? Explain with the help of suitable
example. , (8l

What is DeMorgan’s theorem ? Apply Boolean Algebra and
minimize the following functions : {10]
(i) xy+Xz+yz

@) (x+y)(x+y)

(i) x(x + ).

What is totem pole output ? Explain with the help of circuit
diagram. Does it support wired-logic connection ? Justify your
answer. ‘ [10]

What do you mean by high impedance state ? Where is it
used ? ‘ ‘ (6}

Or

What do you mean by open collector output ? Explain withv
the help of circuit diagram. What is the advantage of such
output ? Justify your answer. - [10]

Compare TTL and CMOS logic family. [6]

Design and implement BCD to Gray code converter using logic
gates. Starting with truth table show K-maps and circuit diagram
of your design. [8]

Design 16 : 1 Multiplexer using 4 : 1 Multiplexers (with enable
inputs). Explain the truth table of your circuit in short. Explain
any one application of Multiplexer. ' (8]
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6. (¢) Draw and explain 4-bit binary full adder. How will convert

this 4-bit binary adder to BCD adder ? Explain with the help
of circuit diagram. [10]

(b) Implement the following function using 4 : 1 MUX and logic
‘gates ‘ [6]

FA, B, C, D) = %0, 2, 5, 8, 10, 15).

SECTION 1II
7. (). Design a SEQUENCE DETECTOR using JK flip-flops to‘detect
the following sequence : [12]

----- 10010 -

Use state diagram, state transition tables and k-map as design
tools. Remove all redundant states and draw the final circuit

diagram.
(b)  What is MOD counter ? Design and implement MOD-6 Synchronous
counter using JK Flip-flops. 4 Explain your design. (6]

Or‘
8. (@) What do you mean by Master-Slave JK Flip-flop ? Explain

the advantage of this Flip-flop. Draw sultable circuit diagram
and timing diagram. [10]

() Draw and explain 4-bit shift register having Shift left, Shift
right and parallel in facilities. Use suitable multiplexers in your
. circuit. Explain any one application of such register. [8]

N

9. A sequential circuit has to count DOWN from ‘111’ to ‘100,
The circuit also has an input X. If X = 0 then the circuit
will count DOWN and if X = 1 then they will remain in the
current state. Draw an ASM chart and state table for this
circuit and design the circuit to generate the output using MUX

controller method. . o [16]
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the help of neat circuit diagram explain the design of data

section and control section for the following RTL sequence : [16]
MODULE : DATA MOVER-75

MEMORY : A[3]; BI3]; CI3l; D[3]

INPUTS : XI3]

OUTPUTS : Z[3]

(1)
(2)
(3)
4)
END
END

11. (@)

®)

12, (a)

®)
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A« X ‘ ‘
C « compliment of A

D« AAB

Z « C

SEQUENCE

Explain in detail the architecture of CPLD. How will you
program CPLD ? Do you know any tool available to design
such devices ? Explain various steps of designing of circuits

using CPLD. . {10]
Implement 4 : 1 Multiplexer using suitable PAL. (6]
"Or
What is PLD ? What is the difference between PAL and PLA ?
Explain with the help of suitable diagrams. ' [8]
Explain the difference between CPLD and FPGA. [8]
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