USN 22LEL/LDE14
First Semester M.Tech. Degree Examination, Dec.2023/Jan.2024
Digital Circuits and Logic Design
Time: 3 hrs. ‘ Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE Sfull question from each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes. )
Module—1__ M[L] C
Q.1 | a. | Explain the different properties of threshold logic. 6 | L2 | CO1
b. | Identify and realize the threshold functlon 10| L3 | CO2
f=x1x2%,x, + X,X;X,
c. | Explain the capabilities of Thr" 10ld logic 4 | L2 | CO1
OR -
Q.2 | a. | Determine which of the following function is unate or not 10 | L3 | CO2
i) Fi(xi, X2, x3, x4)=.2(1,2,3,8,9,10, 11, 12, 14)
ii) Fa(x1, x2, X3, x4) = (0, 8, 9, 10, 11, 12, 13, 14)
iii) Fs(xi, Xz;,“"ﬁ(a, xq) = X(2,3,6,10, 11, 12, 14, 15)
b. | Determin whether following functions are threshold or not 10| L3 | CO2
i) Ei(x1,x, x3) = X(0, 2, 4, 5, 6)
ii) - {Fz(’&x, X2, X3) = 2(0, 3, 5, 6) .-
If the-given functions are the thréshold, then write down t\heihreshold gate.
.~ Module -2 ‘ P
Q.3 | a. | Using path sensmzatlon method dcrlve the test vector for the s —a —0: and 10 | L3 | CO4
“Fig Q3(a)
b. Use the map method to.find.a minimal set of tests“: for multiple faults for the | 10 | L3 | CO4
A 2- level AND-OR realization of the function :
“F(W, X, y,2) = wz+};y+wx+wxy
. OR
Q.4 | a. | For the cueult@shown in Fig Q4(a) find all the tests to detect the faults | 10 | L3 | CO4
X3s—a+ OandX3 s—a— L.
‘ 1
,(_.
Fig Q4(a)
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Use the map method to find a minimal set of test for multlple faults for the | 10 | L3 | CO4
2-levels OR-AND realization of the function :
F(w,X,y,2)= (W+X)(X+Z2)(W+y+7Z).

Module -3 :

QS5 What is merger graph? Draw the merger graph and ré%uced graph for the | 10 | L3 | CO2 |

machine given in Table Q5(a).
NS, Z
PS I L
Al - |E1
B| - [D1 e~
Cl|FR1| - = | -
D | - -~ |C 1| - "
E |CO01.— [AO0]|F1 A
F DMA 1/B,0] - C W
. Table Q5(a -
Prove that the machmea@shown in Table Q5(b) is ml Also draw the | 10 | L3 | CO2
compatibility graph. £ 5
NS, Z
I | L | I | I |
D,—-|C - = | - -
F,—-|E, -
Al -
""5'0 Bs —
Table Q5(b)

Q.6 Explain different types- of Toult location experiments' with example. ~ ' [10| L3 | CO2
Explain the present type of fault location experiment by considering fault | 10 | L3 | CO4
table as shown in table Q6(b). Write dowticorresponding i) Redu
i1) Fault d1ct10na1:y, Also find out different sets of faults.

/ F, | F3:| Fy | Fs
. x -
1 1
111 | {a
1|1 ul
4 I'1
1 | A= 1
Table Q6(b)““
Module — 4
Q.7 For the machire glven in Table Q7(a), give the circuit diagram and two | 10 | L3 | CO2

possible. s%gﬁ%asmgnments with thelr logical equations.

11Z2=0 Z=1

Fig Q7(a)
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b. | For the machine shown in Fig Q7(b), list all closed jﬁi—q:a,;ﬁtions by |10 | L3 | CO4
considering input and outputs consistent partitions : '

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

NS VAR
PSIx=0 x=1|x=0 %=1
A| B C "s 0 .
B| A F 1 ®
C| F E 0 Y
D| F «« 1
E G 0 sl
F| D 0 G
G E 0 .

Ay, l
Q.8 | a. | For the machine given.] ;Table Q8(a). Find : e’ 10 | L3 | CO4

i) Closed partmo;t‘ ’
if) Give the fus i§f§onal relationship based on the

n= {A%?CD E,F,GH} 1, =A, = {A,C,E,G ; B,D,F,H}
i) W te*down the Schematic dlagrams 7 — lattice for machine given in

8(a)

PS Z=0]x=1]%
G D |1
" H C |0 R
4 E G . 0 & i
A" F| C NS P
G| A 4| E
H[ B F

OO

A

b. For th machine shown in l%i Q8(b) determme the n-lattice and basic | 10 | L3 | CO4

Module - §

Q.9 | a. | Explain synchro’mzmg experiments. Find the shortest sequence for the | 10 | L3 | COS
machine glven W’T‘able Q9(a)
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D, 00

B, 00

A, 01

C, 01

L3

COs

Q.10

S

10

L3

COs

Explain the mﬁe”rent steps 1nvolvmg in machme 1dent1f§;cat10n with the | 10

A

help of folk&wm data :

L3

COs

PR
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