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Digital Gircuits and Loffi' Design
tlir

Time: 3 hrs. Max. Marks: 100
:,:,.. il

Note: 1. Answer any FIW full questions, choosiii$:,QfiE full question from each module.

2. M : Marks, L: Bloom's level, C: Course outiomes.2. M: Marks, L: Bloom's level , C:

Module;}'tb, i.oau 1 M L C

o.1 a. Exolain the different oroperties of tkeshd'ld loeic. 6 L2 co1
b. Identify and realize the tlreshold function

"

I : XlX2 XiX4 + X2X1X4
,a{;:lt*Xihr

10 L3 coz

c. Explain the capabilities of Tlr&,Utld logic,
' | .'irr

*Sflii- 'i 4 L2 col

,,:" .,,;l:' "' OR

Q.2 a. Determine which oft&e wing^function_i1 u-rytq'ro,,{.,1ot
i:i ::;n -! :::::::::;li) Fr(xr, x2,xi, &):+J(1,2,3,8,9, 10, 1l,12,ll4\"

ii) Fz(xr, xz,xqx*)= X(0,8,9, 10, Ll,12,l3, l4)
iiD Fr(xr, *?dry,-,$:2d2,3,6, 10, 11, 1?.r,I 15)

10 L3 coz

b. 10 L3 co2

''" Module - 2

Q.3 a. Using path sensitization"ry-r.e&od, derive the test Ve,qfOf for the s - a -
s - e - 1 farrhs af 'o' aim*f.ttf in the circuit shown ln'FiE O3(a)

*1
.rN.

rii+#+='

10 L3 co4

::e

b.

,:ii;;::

+qnI

Us..g tlib map method tSfiW minimal set of'testd for multiple faults for the

2-level AND-OR realilatirih of the function :_ \__
.F(w, x, y,z): wz+xy+wx+wxy.

$'w-

10 L3 co4

O*,
Q.4 a. find all the tests to detect the faults

Fig Q4(a)

DLX

10 L3 co4
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b. Use, ttrernap method to find a minimal set of test for multiple faults for the

2-levels OR-AND realization of the function :

F(w, x, y, z) : (w +x)(x +Z)(W + y +Z).

10 L3 colt

Module - 3

Q.s L. What is merger graph? Draw the merger graph and w graph for the

machine given in Table

$,

d -tl;.r't 
+

rhw-lt:

$i

Q5(a)

i*

q#i-=

,s

a 1

PS
NS,Z i

Ir I I: ,,!:I

A E. I B. I
B D, 1 F. 1

C F, I ' 'ti'

D $:.. c. I
E c.0. A.0 F. 1

F Di&, ddt B,O
Feble 05(a

10 L3 co2

b. Prove that tl
compatibilit'

.,,'4*;'

,".r+.::*

re machin$l$in in Table Q5(b) is Tr4*&el. Al
' -^-1" 

*,-. 
q=

.so draw the 10 L3 co2

PS

=:.n*d NS. Z ":'r

reli lz I la Ie lt
0 A.- D.* c.-

p
E
F

-. I c.- D.- E.-
c.- E.- 'F.0 B.-

F, E,- -, I A,-
A.* A.''.1" B.-

D,- B,- E, -.*r

Table Os(b) ii:=.

OR 1 .1=,,,'

o.6 t. ffi lt location experiment$'with example. 10 L3 coz
b. Explain the present tlm"bf fault location

table as shown in ta@ Q6(b).Write
ii) Fault dictionarv*Also find out dif' a:"'' ' f-TnTFrT* h+t-t* Ir, ll I I

,#..

.+W#$h=

L,#.#tr, i''

{rr

,+ ,t

10 L3 co4

Module - 4
Q.7 a. For the mffip given in Table'W'( , give the circuit diagram and two

oossible saffi#sienments with thtir loeical equations.r- with:tlt$ir losical equations.

,{,

PS ,NS',Z.-0 Z=1
Z

Z:0 Z=l
4, :.:._.',,,A D 0l
B#

,A 
C 00

CB 00
D CA 0l

' Fig Q7(a

10 L3 coz

*;,,.',.
"; \.=.=

fu#ry: =

r*if

it"

,ffi4$Hft&
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For the machine shown in Fig Q7(b), list all closed-,.ffiitions by
consideringirplt ?"dgtputs consistent partitions :

),, ={A,E,F; B,C,D,G}

l"o = {A,E,F ; B,D; C,G}

PS
NS

X:0 X: 1

L*'
:.,::i: i

X=0*?(.-:1
A B C r,,Q 

-* 
0

B A F I 
'-','

I
C F E

ti,,,{ 0

D Fffi I
E G d==D"l 0 0

F D fu%B 0 0

G ffi Ttu'r I 0

able

co4

co4Q.8 For the machine givmTable Q8(a). Find : n '",
r) Closedparlitig* 

.i,

ii) Give the*Sftffinal relationship based 04 tlie

rr:-{A*ffi,D;E,F,G,H} ., =,:}., J {A,C,E,G ; B,D,F,H}
the Schematic diagramS'a - lattice for machine given in

PS
.r*ffi**S

Ztu'E X=l
A d D I

-B H C 0
@ F G lr

D E G .om 0"
E C R: ,

T
F C

,,c*]#
0

G A 11 I
H B'{.ild

':l,T 0

T a

Fo+aliffiachine shown in.,.ffiilb Q8(b), determid€':ffie z-lattice and basic

PS
NS

X=0 N.=,'l
A E B
B E A
C D A
DI *s"G F
E u"''p C
F' E C

t:}-::i, Table Q8(b)
'1r,,

Module - 5

experiments. Find the shortest sequence for the

d

\.ld'Y

s
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PS
NS. Z

X=0 X:1
A B.0 D^0
B A,o 8.0
C D. I A.0e
D D. I c.0*

Table O9(a

{ *:-l "{Sf

! I33'
q:l ;

iii:.... &

Q9(a;,=
|.'=

b. Explain the second algorithm
'tliC examples of machine g;.en m

Table Q9(b).

by

Pq
{ '"t 

NS. z
Y(tr 0 X= 1

1 8.01 D,00
#ryu A.00 B,00
rC D. 10 A. OI

D D, 1l c.01

*
dffiM
mW

MS

.*t* 
'E+

.Etrik \rSb'r

Table Q9(b)

i'""ffi"Y
"*iv S

#'

10 L3 cos

& OR fl.iqv
Q.10 a. Homing sequence 

*frfid the shortest slarchronizing
>hining given iqTable Q10(a)

*ffi
.i.ii 14

", 
-l;- ;.ri" w:

Table Ql
*i|..

nt

hutsl"

10 L3 co5

b. Explain the
help of follq

tent steps invol
data:

ih machine identification with the 10 L3 co5

Time h -tz tz-tlM-ta ta-ts ts =,ffi1% - tz tz-tr
I *l J. '' I 0 \ffe-',1 0 I

hitput I : 0 ffi.-w 0 0 ,.1 I 0 0

****

rr ,.!ilf.l. 
' '

n8s{ J'
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