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XCS 114 — DIGITAL PRINCIPLES
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Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Subtract (0111), from (1101), using 2's complement method.
Obtain the canonical SOP form of the function F (@,b,c)=a +bc.

Draw the circuit of a Full subtractor using two half subtractors.

Realize the function Y = BDE + BF + CDE + CF + A with a multilevel

network.

Distinguish a Latch and a Flip-flop.

Draw the Moore model of a clocked synchronous network.
Give the Function Table for the Universal register.

Draw the timing diagram fro a MOD 6 Asynchronous counter.

‘What is a dynamic hazard?

What is meant by fundamental mode of opel;ation?
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PART B — (5 x 16 = 80 marks)

(i) Design a 10 line decimal to 4 line BCD converter for active 0’S on
input lines. . Q0

(i) Subtract 2781 from 49510 using excess- 3 subtractor. (6)
Or

(i) Simplify the function F = X (0, 2, 3, 6, 8, 10, 11, 14, 15) and
Implement it with NOR — NOR network. (10}

i) Convert to the other canonical form

F(ABCD) =X (0,2,6,11, 13, 14) (6)
(i)  Write the HDL code for 4 x 1 multiplexer 6)
(ii) Design a 8 bit Magnitude Comparator using 4 bit comparators and
other gates. (10}

Or
(i) Design a BCD adder. (10)
(i) Write the HDL code for a Full adder. )

Obtain a minimal state for a clocked synchronous sequential network
having a single input line x , in which the symbols 0 and 1 are applied
and a single output line . An output of 1 is to be produced for each
consecutive 1 input if the group of consecutive 1 inputs are preceded by
exactly one 0 input. At all other times the network is to produce 0
outputs. An example of input sequence that satisfies the conditions of the
network specifications is

x=110110001111010111

z=000110000000010111 (16)
Or

De;ignacomter with the following binary sequence

0,1,3,2,6,4,5,7 and repeat. Use RS flip — flops. (16)
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Design a synchronous BCD counter .Use JK flip flops (16)
Or

Design a sequence generator to generate the sequence 110101 using
D Flip —flops. (16)

Obtain a primitive flow table and minimal row flow table for a
fundamental mode asynchronous sequential network meeting the

following requirements.
(i) There are 2 inputs x1 and x2 and a single output z.
(ii) The inputs xl and x2 never change simultaneously

(iii) ‘The output is to be 1 every other time the input state is x1x2 = 10 ;
Otherwise ,the output is to be 0. (16)

Or

Discuss the static and dynamic hazards in Combinational networks with

" suitable Examples. (16)
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