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First Semester M.Tech. Degree Exanrih"tion, July/Augu st 2022
Digital Gircuits AfSU,,.Logic Design

'l'ime:3 hrs. Max. Marks: 100

Note: Answer any FIVE full questinffi grtiostng ONE full questkinfrom each module.
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o'S;t'Module-l .,' 
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.. rw' ,:ia. Defi ne threshold element" th#shold fu nction, positivg,g6fl negative unate functions.

b. Identiff minimal true ar d maximal false vertices forthe function :

f(x1, x2, xl, xe) : Irii(?i 3, 6,7 , 15) ,,, ,r.t

Find the weight Qresho id vector for the same. (10 Marks)

:J

-.:rji,,, :, OR
2 a. Impleme$ ttl'Sftllowing Boolean functioh using single threshold element.

b. Impl6flft*ht full adder using two &rsb.libld elements. ' rr* (10 Marks)

'' . '" Modple-2 - U;uiud: ' 
'ry-'

3 a. LJsing path sensitization,ffit'ffiod, g"**t" roffi"-t rt set to aetffifine 2 s-a-0 fault
considering two single pffi'and one double Sql$"6r the circuit shown in Fig.Q3(a).
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Fig.Q3(a)
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. (10 Marks)

(10 Marks)
for two level AND-OR

(10 Marks)

Using K-map method, find:minimal set of..!esJ for multiple faults
realization of the function (a, b, c, d) = ad'+ 6it * a'b * ab'c.

il l "lt'!
. .ta.. .'i',rir!'.,,r |r;:,:.'-Ot. 

C €,R

4 a. What do you,qleen by critical and suti*,ritical errors? Summarize three errors for AND, OR,
NAND, NQR,ffiorityandmoffig8gates. (l0tlrarks)

b. Forthe cir0fitshown in Fig.Qapfuhowthatfaultses-a-{ andhs-a- I areundetectable.
Generate complete test sets for faults e s-a-l and h s-a-O.

(10 1\{arks)
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(10 Marks)

(10 Marks)

5a.

6a.

lVlOOute-J .it-%,,*/
For the machine shown in Table Q5(a), find equivalegge., artition and show a standard form

Module-3

of corresponding reduced machine. Find minim th sequence that distinguishes state

PS
,*rlllNS. Z

n'-S'+ 0 x=l
S*n Sa.0 S:, I

'+Sr[,* Ss,0 St,0
rI Sa,0 St, I

iSr Ss.0 St,0
Sn Sz,0 Ss, J
Ss S,.0 Szir,S',.h

Tat e Q5(a

PS
".i{,fifs, Z

00 ,,9 1 t1 l0
A 8.0- c.0 8,1 Ar0

B -W
:6,0

c,0 B,l D.1

C,+ 8.0 c.l rD.:1I

D uCr0 D,0 A.Ii'rr 8,0
E. c,0 c.0 ;rsl[ 't Er0

.ih" Table Q5

For the Machine slrf in Table Q5O), draw merger table and reduce the machine.
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b. By taking &t sum of Mr andNdshow that state A of Mr is equivalent to state H of Mz.

,,,rr,lrr,.llttt

i;41:ra

minimum state reduced

PS":
NS,"ry

#i,'0 0 01 sl)0 t1
"A'" 0.0 , A,0 ,

,!, 'rfi'' HN, B,0 D,1
,,:, c D.0 BJ

D c,0 A.l 8,0
E 8,0 * , Ar0 E,l

le Q6(a"r . *Table Q6(a) (10 Marks)

Piove tfra't matfrine Mr is contafleJin machine Mz.

PS
NS, Z

,,X=0 x= 1

"8. 
0 c, I

B, ,X D, I c,0
,:,.C A, I c,0

D B, I c,0

Mz

PS
NS, Z

x= 0 x=1
E H, I 0

F F, 1 E,0
G E,0 G. I

H F,0 E, I

2 of4
(10 Marks)
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8a.

PS
NS

x:0 x:l &=0 x:l
A D 0 0

B C #sQY 0

c E* '*F
0 0

D* M F 0 1*,
-fi* VGH 0 .4:q
Ftd HG g#'a;Tn

G BA .-0,1 
"0

H A BJ'_$ I
r"nG- oEi"r-

rflnlUas lnstltute 6i Ioonnuleg
* t ihrafV fular:rjatnro

r1;:::': '\

(10 Marks)

the same.
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b. closed partiti-qltffi I rsu are shorlgfuph,
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Module-4 6"uq*,*.s
Define : closed partition, input consistent partition, or&i$consistent partition. (10 Marks)
Explain serial decomposition and parallel decomffii<itr of finite state machines. (10 Marks)

,d\
.&i. ' ,r]o.#'% -*s@

Find the input consistent and output 46*thsistent partitions for th#achine shown in
Table Q8(a). Decompose the machirtroq{nto-Urree series components.,puch that output logic is
minimized. ,e ?}i 'r - .q"it

+:.% Idfl ,:'1..*',-
i:.,^- . .- tr 1""f

(10 Marks)
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Module-S ... *,

Find the shortest preset distinguishing sequence for ttSe'FSM shown in Table Qg(a).
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20EkDl4

f,i;jr.

PS
w;r

x=40e' x= I
A 'E;,,1 D
B& "$A'. I C

,,@ D,2 B
e,:D$ff c,2 A

able O9(a

PS
NS, Z

x*,0' x= I

A ,,,sffw' B,0
B w"0 8,0
C D, I c, l
ff::" E. I E, 1

,r'*"#V E, I A, -.u;F&*

Tab e

+:j,,

P$q"
++*xsdhk

NS, Z
x:0 x: I

.t'-".4";i, A,2 8,2
B c,0 A, I

t"c D, 1 8,0
D 8,2 A,0
E B, I c,2

Table Q10(b)
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10 z. Describe Homing experiinints and distinffisffi,Cxperiments. ., , (10 Marks)

b. The following expgrirdent has been propofuC as a fault detection experiment for machine

shown in Table Q,t@). When starte{.in state e and under the assumption that number of
states will not,[pqease as a result of malfunction. Prove that it is a p]oper fault detection

experiment' $ . ,*- 
' "J'" 
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(10 Marks)


