Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 18ELD14
First Semester M.Tech. Degree Examination, Dec.2019/Jan.2020
Digital Circuits and Logic Design
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosmg ONE full question fmm each module.
Module-1

1 Determine the function ‘f* realized by thc network shown in Fig. Ql (a) Show the map.
(06 Marks)
Fig:-Ql (a)
Find the mlmmal ‘and maximum true vertices of 'f'= x, X, +X,X,; +X,X,. (04 Marks)
Consider the’ switching function. ‘f" f(x,, xg,xg,xd) 2(3 5,7,10,12,14,15). Find a
minimal threshold logic reallzatlon o b (10 Marks)
OR g
2 Explain the capabilities of Threshold logic. . . (04 Marks)
Determine which of the following functions are unate or not:
B  EnxaagXd=2 L2385 10,11,12,14) e
() (X5 %5,%,) = 2 (0.8, 9,10,11,12,13,14) {en
(i) £(6,%;,%5,%,) = .(2,3,6,10,11,12,14,15) (06 Marks)
Determine the following functions are threshold or not:
(i) e fi(x;,xz,xs)=Z(0:,-2,4,5,6)_
). f 2 (X1, Xp,%;) = >.(0,3,5,6) _
If the given functions are threshold then write down the threshold gate. (10 Marks)
MOdule-Z
3 For the circuit of‘ Flg Q3 (a),

(1) Find all the tests to detect 1npuf A’'s-a-0 by using the sensitized path approach. (06 Marks)

: Fig. Q3 (a)
(1) Show all the smgle faults that can be detected by the test (ABCD)=( 1 1 1 1) (04 Marks)
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18ELD14
For the circuit shown in Fig. Q3 (b), find all the tests to detect the faults x3, s — a — 0 and
s, 5—a— 1. i

Fig. Q3 (b)_ | (10 Marks)

Use the map method to find a mlmmai set of tests for muluple faults for the 2-level
AND-OR realization of the function,

f(w,x,y,z)= wz+xy+wx+wxy_ . (10 Marks)
Use the map method to find a minimal set of sets for rnultlple faults for the 2-level OR-AND
realization of the function, :
f(w,x y,z)-(w+x x+zIw'+y+z) ; (10 Marks)

3 Module-3

Explam the preset type ‘of fault location experiment by considering the fault table as shown
in Table Q5 (a). Write down corresponding (i) Reduced Table (ii) Fault dictionary. Also
find out dlfferqnt sets of faults.

fi (16 | %|f5|f
Ti| [+ 111
Ty | ¥ 1 1
W [1]1 N
251 1
Te |1l 1 11
Table Q5 (2) (10 Marks)

Explain the adaptive fd -level tree and adaptwe.three level tree by comldermg T, & T as
initial test for the fault table shown in Table Q5 (b).

| Tests | fo [ fi | £ |fs | fi | f5 | fs | Output of fault
& free circuit

1 0

1 1 11 1

1]1 0

11 1

| 0

1 i 1 1
Table QS (b) (10 Marks)

"OR

Draw the mc@gcr ‘graph and its mmimal form for the machine shown in Fig. Q6 (a).
= (10 Marks)

.0
Table Q6 (a)
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b. Find the tests to detect the faults at x3, s —a — 0 and s — a — 1 for the circuit shown in
Fig. Q6 (b).

(10 Marks)

Module—4

7 a. Forthe machine in Table Q7 (a), determme the 7 — Lattice and basw pamtlons Also show the
derivation of the basic partitions.

(=1

A
B
C
D
E

% 3

Oﬁm}>wu

3 Ls kel E@liwlleal (e Il

Lz 5|

Table Q7 (a) (10 Marks)

(i) Closed par‘tltlons )

(i1) G!_ “the functional relauonshlp based on the = {A,B, £ D;E,F,G,H},
5 =%, ={ACEGBDEAL"

(iii) Write down the schcmatlc dlagram and n-Lattice

machine given in Table Q7 (b).

NS 4 N
x=0| x=1 !
G oD | 1
H .C 0
Ead™ G 1
L B G 0
G B 1
. C A |4 0F
: B F!E:'.- 0
Table Q7 (b) . (10 Marks)
' OR-
8 a. For the machine shown in Table Q8 (a), find (i) m-Lattice and schematic diagram,
(11) "Non trivial closed partlt ions, (iif) Parallel decomposition. (10 Marks)
)l x=0]x=1
{A] D G 0
1B 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 1
/ Table Q8 (a)
b. Explain the decomposntlon of the composite machine with the help of possible realizations.

Also bnef the“’?t lattice of the composite machine. (10 Marks)
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| Module-35 :

| 0 a What is an experiment? Explain the types of experiments. . (05 Marks)

| b. Explain uncertainities by considering the machine shown i le Q9 (b). (05 Marks)

NS, Z

=0

i

0
C,0.lA
Al

0

| Fable Q9 (
“ C. he
. S

(10 Marks)

i g J‘Expcrn‘ncnt Write doﬁn the Homing Tree for the machine M shown in

i 10 a
(10 Marks)

a Tablg Q (a)
b. _ halgorithm for the clemgn of Fault Detection

(10 Marks)



