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11.

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

. State De Morgan’s theorems.

Sketch a half-adder using logic gates.
The JK flip-flop is an universal ﬂip-ﬂop.'J ustify.

What are state table and state diagram as applicable to sequential logic
circuits? :

Sketch the block diagram of an asynchronous sequential circuit.
What is a ‘race condition’ in an asynchronous sequential circuit?
Compare ROM, PROM and EPROM memory devices.

What are the advantages of PLAs?

List the different types of ‘operators’ supported by VHDL.

The ‘module’ is the basic building block of VHDL. What are the different
modelling techniques used to describe a module?

PART B — (5 x 16 = 80 marks)

(a @ Show that a function expressed as a sum of its min terms is
equivalent to a function expressed as a product of its max terms. (8)

(i) Using K-map simplify the following function and implement the

function using logic gates f (A, B, C)=T11(0, 4, 6) . 8)

Or .
(b) (@) Design a 4-bit binary ripple carry adder with full adders and
discuss its operation. 8)

(i) Implement the following function f(A, B, C)= Zm(0, 3,5) using
and 8:1 multiplexer. 8
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Design a 4-bit decade counter. (10)

Sketch the state diagram and the state table for ‘D’ and ‘JK

flip flops. (6)
Or

Differentiate between analysis and design of sequential logic

circuits. (4

Design a sequential logic circuit for a 3-bit binary counter. (12)

Sketch the transition table and state table for an asynchronous
sequential circuit described by the following Boolean expressions : (8

Y, =xy +xy,

Y, = xy] +x'y, ‘

Discuss the steps involved in the design of an asynchronous

sequential circuit with a suitable example. (8)
Or ‘

What are hazards in sequential circuits? How can they be

eliminated? . : 6)

Draw the logic diagram for the product of sums expression given by
Y =(x; + x5)(x, + x3) . Show that there is a static 0-hazard when X

and x; are equal to 0 and x, goes from O to 1. Find a way to remove

the hazard by adding one more OR gate. (10)
How is memory modelled in VHDL? Write a VHDL code that
illustrates the read and write operations of memory. 8)
Design and implement a 4-bit binary to Gray code converter using a
PLA. (8
Or
Compare the characteristics of TTL, ECL and CMOS logic families. (6)
Design an AND-OR-PLA that implements the functions (10)

fx,9,2)=2m (0, 2, 4, 6)
g(x,y,2)=m@1,3,57)°

Briefly discuss the different data types supported in VHDL. 6)

Write the HDL description of the circuit spemﬁed by the following
Boolean functions :

x=A+BC+B'D

y=B'C+ BC'D

Use continuous assignment statements. : (10)
. Or

Briefly discuss the use of ‘Packages’ in VHDL. - 6)

Write an HDL code that implements an 8:1 multiplexer. (10)
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