50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Mod&‘le-l

Differentiate between :

1) Combinational and sequentlal networks o

ii)  Prime implicants and essential prime implicants. A (04 Marks)
Simplify the given Boolean function using K-map method. Obtain minimal SOP expression

fla,b,c,d)=2m (0, 1, 2 4 '5,7,9, 12). Draw the logxc diagram using only NAND gates.
(06 Marks)

Construct a mmlmal sum for the following Boolean function using Q-M method and PI table
reduction.

fla, b, c, d) Zm(l 3 13,15)+ 2d (8, 9 10,°11). (10 Marks)
OR
Define the f()llowing terms: 1) Literal i) Maxterm 111) K-map iv) Product term.
(04 Marks)
Transform the given Boolean fu:nctlon and express the, result in decimal notation
1) f(a,b,c)=(a+ b) (b + ¢) into maxterm canqmt:al formula. ‘
1) f(a, b, c) = ac + ab. + bc into minterm canonlcal formula. " (06 Marks)

Obtain minimal expressmn for the given functxons using K-map
i)  Minimal product for f(a, b, ¢, d) = [IM (O, 1,2,4,5,7,9, 12)
ii)  Minimal sums for fla, b, ¢) = Zm(O 2)3,4,5,7). % (10 Marks)

Mﬂu_lei

logic diagram. 4 (06 Marks)
Design bmary full adder. Draw 1ts loglc dlagram USmg 2 half adders and an OR gate.

(06 Marks)

Explain the working of 4~bﬂf look ahead carry w1th relevant equations and logic diagram.
VVVV ; (08 Marks)

- OR
Implement f(a, b, ¢, d) = 2m(0, k%, 6 7,9, 10, 15) using i) 8 x 1 MUX with a, b, ¢ as
select lines * i1) 4 x 1 MUX w1th a, b as select lines. (08 Marks)
Realize full subtractor using 3 — to'— 8 line decoder with OR gates. (06 Marks)
What is priority encoder? Design 4 — to — 2 line priority encoder with MSB having highest
priority and LSB havmg least prlorlty . (06 Marks)
o P i Module-3 ,
Explain the workmg of master-slave JK ﬂ1p ﬂop Draw the 1oglc diagram using only NAND
gates. T (08 Marks)
Explain the operatlon of sw1tch debouncer ClI'CUlt usmg SR latch Draw necessary
waveforms. - ‘ (06 Marks)
Obtam characterxstlc equatlon for SR and T flip- ﬂops (06 Marks)
1 of2"
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Explain the working of posmve edge tr1ggered D ﬂ1p~ op with the help of neaf ‘logic

diagram and truth table. = - - (08 Marks)
Explain the following tnnmg cons1derat1ons

1) Propagation delay.in SR latch”

ii)  Setup and hold time in gated D latch e

Draw necessary waveforms (06 Marks)

Discuss the working principle of gated SR la,tch w1th loglc dlagram and functlon table v
(06 Marks)

Module-4

d SIPO shift registers with an example for each Draw the
logic diagram using 4 clocked D ﬂlp -flops. (06 Marks)
Design a 3-bit binary ripple: up counter using posmve edge triggered T flip-flops with
counting sequence and state dlagram (06 Marks)
Design Mod-6 synchr nous counter using clocked SR flip-flops for the sequence

0,2,3,6,5,1. (08 Marks)
OR
Explain the operatlon of universal shift reg1ster with a neat logic diagram and mode control
table. h » , (06 Marks)
Design a 4-bit Johnson counter using clocked D flip-flops. (06 Marks)
De51gn a 3-bit synchronous down counter using clocked JK ﬂ1p -flop. (08 Marks)
Module-S
Differentiate between Moore and Mealy model of sequential network (04 Marks)
Construct Mealy state dtagr.dm that will detect the input sequence 101 lO When input pattern
is detected, Z is asserted hlgh o g (06 Marks)
Design a sequential circuit for the state dlagram shown below: Con31der the states as 00 — A,
01-B,10-C ancl 11 -D. Use SR ﬂlp ﬂop oo (10 Marks)
g olo L
~ FigQI(c) o
Ll l
i OR
Define the followmg terms
1) otate”vax;lable
ii)  Excitation variable
iii) Next state
iv) Input variable. (04 Marks)

Design a cyclic Mod- 4 synchronous bmary up counter using D flip-flops. If the input
variable x = 0, it remains'in the same state. Otherwise moves to next state. Obtain state table,

transition table, excitation table. Draw the logic diagram. (10 Marks)
Construct a Moore machine that counts the occurrences of a sequence ‘abb’ in any input
string over {a, b}. (06 Marks)
k %k & k %
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