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Max. Marks: 100

(06 Marks)

(04 Marks)

(06 Marks)
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First Semester M.Tech. Degree Examination,'b ec.20l9lJan.2020
Digital Gircuits and Logiib Design

Note: Answer any FIVE full questions, cho,ositig ONE full question frontr each module.

Module- l
a. Determine the function 'f realized by the network shown in Fig. Ql ("a)I (a). Show the map.
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c.

Find the minimal and maximum true vefti0es of 'f'= xr x2 + x2x3 + xrx3 . (04 Marks)

,,r "" oR ..t' """'fl,

Explain the capabilities of Tkeshold Iogic.
Determine which of thg,ifo[bwing functions,are [inate or not:

(, f,(x,,X2,x,3,i0) = z(t,2,3,8',9,'i0, Ll,l2,l4)
(ii) fr(.I*r"*1,xr,xo) = I(0,$,,,9,,10,1 1,12,13,14) :,,

(iii) r,(xli,;'ir,X3,X4) = f (e;.r,dito, tt,!2,14,15),

Determine the following f,rn:igons aie threshold or not:

14,,...,,';lq(x,,xr,*r)=.P(9'12,4,5,,6). :r, n;.r1 i'

(it)., .' fr(*,,*r,xr) 
=.,E(0,3, 

5, o)
,lii ,l ' ii 1l

trf tlie given functions are!lfhreshold then wt'i1e|ilown the threshold gate. (10 Marks)
r'illiir ,,,,1 i f :

Modute-2
For the circuit ofFi$. Q3 (a),

'r, ii: ,i:rlllilliirrri.,.

(i) Find all tti&,t6sts to detect i-nput'iA' s-a-O by using the sensitized path approach. (06 Marks)

Fig..Ql (a)

Consider,Iihe':switching function,,'f,' f(x,,x2,Xr,xo)=I(:,5,7,10,12,14,15). Find a

minimal tkeshold logic realization. (l0.vlarks)
";ri'1rririi:i,:::, ]],.,,,,;ll;r, :" ,.'rlil;,,,,'':::
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I 1 1 1) (04 Marks)



b. For the circuit shown
X3, S-a- 1.

in Fig. Q3

X)
)L?,

X-y
*q

'l'
Module-3 , "rrlil'

18ELD14
(b), find all the tests to detect the faults X3, S - a - 0 and

Fig. Q3 (b) ",.'
OR r:,: .

4 a. Use the map method to find a mini&l Set of tests for multiple

AND-OR realization of the function,

I _\t- -\/- -\
f(w,x, y,z) =(w + x[x + zf,w + y + z).

l

f(w,x, y,z)=*2+*y+wr+wxyr-tr.,,.'.1' (l0Marks)

Use the map method to find a rrlnimat set of sets for multipte fautts for the 2-level OR-AND

realization of the function,

:: r, 
(lo Marks)

faults for the 2-level

(10 Marks)

5a. Explain the preset type.of fault location experiment by considering the fault table as shown

in Table Q51a). \Yrit€ down corresponding (i) ,,Reduced Table (ii) Fault dictionary. Also

fnd out differenti,sets of faults.
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'r rt,l:l

a,ir "\,i. Table Q5
".""i1 

I I*"*,.,,r, ,:+u,-,]r, ,,: ,,,,.oR

a. Draw the merqer,gruph and its mjnunal form for the machine shown in Fig. Q6 (a).
(10 VIarks

(10 Marks)

b. Explain the adaptiv. m#!rcr.ltree and uOapii* three-level tree by considering Tz & Tr, as

initial test for the fault table shown in Tatile,Q5 (b

Tests fo fi &
,fi f4 fs f6 Ontppt of fault

free circuit
Tr I I 0

Tz I I I I

Tr I 0

T+:1,,' 1 I I

Tt, ' I 1 0

To I I 1 I

rl,.i: ::. i::

lT. I I I I lilll | 0 |

lrs I ltl L I I ltl o 
I

I

qd. Table Q5 (b) (lo )larks)

.1

Table Q6 (a)
2 of4:':'r:':rrtl:J

l;1;ilt,lri

",t
:i:: ::i::i:lA$r,

fr t, ,,f3 f4 f5 f6

Tr I
Tz l"' I 1

Ti1',,, 1 I
,T,4"' I 1

Ts 1 I
Te 1 I I

PS NS. Z
[1 lz I3 Iq

A c, 1 E. 1 B. I
B E,0
C F,0 F, I
D B. I
E F.0 A.0 D, 1

F c.0 8.0 c"1



Find the tests to detect the
Fig. Q6 (b).

faults at x3, s - a - 0 and s -

X1

*y

Y3
Z+

derivation of the basic partitions. rit,,,, t'i,,,' lin,;ll'|r- l
_ 

ffi

:::

Fig. Q6 (b) .'1,',. 
' ,,''r" (10 Marks)

Module-4
For the machine in Table Q7 (a), determino''rtfue,it - Lattice and basic partitions. Also show the

18ELD14
a - 1 for the circuit shown in

,:'::1. :l: : ,,'
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Table Q7 (b) , "
oR'"

Q8 (a);:''"ftd (t)

":: :

Fhr the machine shown ia Table'i. - :r'

lii ':il
', :1:r 1':

,1,, 'tr',

:t :rrtltr,, ,il

,:lt :rjli;*t:Itr

(10 Marks)

and schematic diagram,
(10 Marks)
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,,,**;" 'i\, Table Q7 (a) (10 Marks)

For the machinetgiftn in Table Q7 (b). Fin{:;l;:|"'
(D Closed ilditions. 'rrtl.i:''li 

_.1
(il) Gird::""' * functional relation$hip based on the r, = {A,B,C,D;E,F,G,H},

t- 

-\

Iz = To = tA,C, E,G;B,D, F,HI:
::11:(iii) Write down the schematic dragram and r-Latti chrne given in Table Q7 (b).

1IPSI NS I L I "I r----------;--T-----------;--1 II lx:u I x=[ I I

trrtt
I n I rt I f. I n I
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a. l-hr the machme shown H Ia
(ii) Non trivial closed partitions, ?a

n-Laffice
ition.

b.
11,.r,,,,,,.'r" Table Q8 (a)

Explain the deC'ornposition of the composite machine with the help

Also briefithelh-lattice of the composite machine.
iriliiiii::::...1! 3 of 4

:,.,,i$tli

,ff,

'11 

i1r
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of possible realizations.
(10 Marks)

:'8,$
'r1ijt|

NS
x=0 x= 1

l!'A E B
B E A
C D A
D C F

E F C
F E C

iaEram and n-Lattice
PS NS ,,rr.:i Z

x=0 x'=,,.1

A G 'p:,,,'
1

B Hrl .C 0

C F. ""G I
D '8, G 0
E. :'::.;:f, B I
F.,.' C A 0

,,,G A E I

,,H B Frir,,,,rii,
:: 0

iii) Parallel deco
PS ,,,:, NS Z

x:0 x= 1

A D G 0

B C E 0

C H F 0

D F F 0

E B B 0

F G D 0

G A B 0

H E C I



9a.
b.

What is an experiment? Explain the types of experiments' ;irl'1.,
pxplain uncertainities by considering;the machine show! i",'{ b Q9 (b)'"-ffi'

Modtle-5

n

PS NS, Z
x=0 x:-"8

A c,0 D,JTUI:

B c.0
,,8, oC A.sit"

D Br'0' c. 1

*le f (b) i',til'li1,iii;iLr

ine Mr sho*c'fu Table Q9 (c).the mach

fs
lLl'

NS, Z
x=0 x= I

A c.0 D, 1

B c.0 A. I
C A. 1 8.,0
D 8,0 Cq' 1',

Table Q9

188r.D14
:,.

(05 Marks)
(05 Marks)

c. Explain and write down the successor

,i'xi:i:,,.]]!} :::]1:1i!. ri:
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Explain thr Hqt1tlhg{Experiment. Write ao,lyi*rrtle Homing Tree for the machine M shown in

Toi"lo nr n r"r llEqq*i :: ....,:;:.,',, (10 Marks)rable a l 
_0,,r"14{:ri:w-

,r: 
'o*,'t'* 

h#,"*tu,.,.:.:. 
,,,,r, l_BT[

"lillll: ; 
'

PS
,:l'

"-' NS. Z
x=0 x= I

n'A 8.0 D.0
B A,0 8,,$,
C D. I r,'fu]''Bgj

D D, ki'n ;,C10

Tab a)
.ji!311Sffji:iliil

r:, r., Tablq,Q!0 (a)

O What is the *uitr"iirdt*e of the r.*ffi,ilgorithm for the "'iiesign of Fault Detection

exoeriments?.^ \. ",. -._,,r",

(ii) Wiite dovrrwqU&,general procedutrfi.oftlrl second algorffirn (10 Marks)
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