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10.

Answer ALL questioné.
PART A — (10 x 2 = 20 marks)

Implement the following Boolean expression using logic gates.

(a) (A+BC+ AB)

(b) (A'+B).C

State any two differences between encoder and decoder.

Show how a JK flip-flop can be operated as a T flip-flop? Apply a 10 KHz
square wave as input and determine the output frequency.

What is meant by a shift register? List any two types.

Deéign a Half adder using a Multiplexer.

What is meant by CPLD?

Why is the switching speed of a CMOS greater than NMOS?
Specify the power supply gx;ounding con%iderations for digital ICs.

Last ahy two. fundamental considerations for design of logic circuit using
CMOS. '

What is Moore’s law?
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PART B — (5 X 16 = 80 marks)

(i) Using the Quine-McCluskey method, obtain a simplified sum-of-
products expression for the following Boolean function: (10)

fa, b, c, d)= £(0,5,7,8,9,10,11,14,15).

(11)) Simphfy the following Boolean expression using four-variable

K-map:

F=xz+ w(x'iy + xy')+ wxy' . | _ o (6)'

Or

(1) Desig_n a Full adder circuit and explain the functioning of the

circuit. What relation does it have with the half adder circuit.
(10 + 2)

(ii) | Realize a EXOR gate usinngAND gates only. - (4)

Design a synchronous decade counter. Draw the logic diagram for a 4 bit

Johnson’s counter. Sketch the timing diagram and write the sequence in
tabular form. _ ' ' (16)

Or

i) Draw the logic diagram of a JK Flip-flop and explain with its truth
table. ' | ' (12)

(ii) State the difference between a ripple and synchronous counter. (4)

(i) An 8 to 1 MUX has inputs AB and C connected to the selection

inputs Sz, S1, So respectively. The data inputs Do through D7 are as
folows: D1 = D2 =D7=0;, Ds =Ds =1; Do = D4 = D, D = D"
- Determine the Boolean expression that the MUX implements. (10)

(1) Compare PLA and PAL - ._ - (6)
Or
(1) What are the steps used for implementing combinational circuit '
using PLA? (10)
(i) Explain FPGA with architecture. G)
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(a)

~(b)

(a)

(b)

Draw and explain the interface of the following:
(i) TTL driving CMOS load.
(i) CMOS driving TTL load.

Or
(i) List and e'xplai_n fh.e characteristics of MOS logic fami.lies.
(n) Mention the adv'antag.es- of ECL over cher IC teéhnologies.

- Design the expression E = AB' +A"IB in CMOS.

Or _
Design the expression C = (A + B) + AB in CMOS.
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