DiGiTAL LoGIC TEST 2

Number of Questions: 25

Directions for questions 1 to 25: Select the correct alterna-
tive from the given choices.

1.

J A — —J B 1y c
clk
1 K A 1 K B =

The ripple counter shown in figure works as a:

1 K C
preset
preset preset
(A) Mod-6 up counter
(B) Mod-5 up counter
(C) Mod-5 down counter
(D) Mod-6 down counter
Consider the given circuit:
A
X
clk —
Y

In this circuit, the race around condition

(A) does not occur

(B) occurs when clk =0

(C) occurs whenclk=0,4=1land X=Y=1

(D) occurs whenclk=1,4=1

Three, modulo-4 counters are cascaded together then
the resultant counter modulus is

(A) 3x4 ®) 3

(C) 4x4x4 (D) 3+4

Which of the following flip flop configuration works as
T flip flop:

T J Q
(A) gK a

(B) T 5@7 D Q
clk— Q
L
© B
T—IK Q

clk

Section Marks: 30

(D) T\:»}D QJ

clk—] Q
reset
Q, S, —
Q, S, :
® ]
n bit Binary ° n X 2n N
UP counter Demultiplexer output
[ ]
[ ]
clk | Q. —2 S, °
| ——

1

‘n’ bit Binary UP counter is connected to # x 2" Demul-
tiplxer with input / = 1, as shown in the figure.

If the counter starts from reset, the above configuration
works as

(A) Modulo — 2" twisted ring counter

(B) Modulo — 7 ring counter

(C) Modulo — 2n Johnson counter

(D) Modulo — 2" ring counter

. Consider the following circuit with initial state O, = O,

= 0. The D flip flops are positive edge triggered.

XJ—D Q, D Q—Y

clk QO ’/

Consider the following timing diagrams of X and clk.
Which one is the correct wave form of Y?

(A) 1
® I 1
©) N
(D) [

. Six JK Flip flops are cascaded to form the circuit shown

in figure. Clock pulses at a frequency of 128 kHz are
applied as shown, The frequency (in kHz) of the wave
form at Q, is
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(A) 32kHz
(C) 8kHz

(B) 16 kHz
(D) 4 kHz

. The following truth table has to be realized with D flip
flop.

Xy Qn+1
00 Q,
01 1
10 0
11 Q,
X — D Q —
Combinational
logic
circuit
Y — Ql—
A
[
clk

Then what is the equation of combinational logic cir-
cuit output in terms of X, Yand Q,?

(A) D=X0,+Y0,  (B) D=XQ,+Y0,
(©) D=XY+0, D) D=X+N+Q,

. A clocked sequential circuit has 3 states 4, B, C and 1
input X. As long as input X = 0, the circuit alternates
between states 4 and B, if input X = 1 (either in state 4
or B), The circuit goes to state C and remain in state C
as long as X = 1, from state C, circuit returns to state
A when input X = 0, and then a repeats its behavior.
Assume 4 = 01, B =10, C = 11 the state diagram will
be:

A)
——®
SN

o
/;«:’@%

(

(B)

L
L
oH [ o, o]

10.

=

clk

©

(1)

o
AN
Qpmnd O
(

D)
SZANN
BN

Find the state (4B) diagram for the following sequen-

tial circuit?
l B B

lA A

Clock

T o

RO,
(A)
6

~()
®
5 &

w__“

© / \v) (D) None of these
O,

Y

. The Boolean function f(a, b, ¢) = a' b+b'c+ac has

to be implemented by the following 2 x 1 multiplexer
then the gate 1 and gate 2 are respectively?
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12.

13.

14.

: : gate 1 l,
2x1
Multiplexer Y — f(a, b, ¢)
: : gate 2 I,
S
a
(A) OR,NAND (B) AND,OR
(€) NOR, AND (D) NAND, OR

Which of the following multiplexer implements 2 input
NAND gate?

a'—l,
» o |
S
b
a'—l,
v |
S
b
b — 1,
® " i
S
b
1—|[J
5 b —, Y
S
|
b
(A) O,R (B) P,R
< PSS (D) R, S

The output of the following Demultiplexer circuit is:

0
3x8 1
Demultiplexer 2
a | X
1 4
5 f(a, b, c, d)
6
7
S1 SZ SO
b c d
(A) abOc) B) a(bOc)
(C) (a©b)e D) (a©b)e

An 8 x 1 multiplexer has inputs 4, B, C connected to
the selection inputs S,, S; and S, respectively. The data

15.

16.

inputs /, through 7, are as follows. I, =1, =0; [; =I5 =
I,=1;1,=1,=D;and I, = D' then the Boolean function
that the multiplexer implements is?

(A) 4B+ BC + ACD + BCD

(B) AC + BD + ABD + BCD

(C) BCD + ABD + BC + AC

(D) ABD + BCD + AC + BC

The digital circuit shown in the figure satisfies the

given state diagram, when Q, is connected to input 4 of
NAND gate

A b ql— 8=0(nS=1
S T\
@ e
Clk — 6_\_/ B
S=1

Suppose the NAND gate is replaced by an OR gate
which are of the following options preserves the state
diagram.

(A) input 4 is connected to O

(B) input A4 is connected to 1 and S is complemented
(C) input 4 is connected to S

(D) input 4 is connected to Q and S is complemented
In the circuit shown choose the correct timing diagram

of output Y from the given wave forms W, W,, W5 and
W,

X—D Q,

_ }Y

Clk

0

-



17.

18.

19.

20.

A) W,
©) m;y

In the circuit shown the output F'is given by:

Vg o——1 |
4 x1

| |
' 4x !
. MUX MUX
2 Y I,
Vee |3 |3 S1 So

(A) A+B+C (B) 4BC
(C) 4B (D) (4+B)
Suppose only one multiplexer and one inverter allowed
to be used to implement any Boolean function of
n variables. What is the minimum size of the multi-
plexer needed?
(A) 2"line to 1 line (B) 2" !lineto 1 line
(C) 2" line to 1 line (D) 2"!'line to 1 line
Which one of the following state diagram represents
finite state machine, which takes as input a binary num-
ber from the least significant bit and computes 2’s com-
plement of the input number.

0/0 0/1

SR
A) —(0,)—1>(0))
ORC

1/0

w— L

The following arrangement of Master-slave flip flips
has the initial state of P, Q as 0, 1 respectively after the
3 clock pulses, the output states P, Q is:

| |
P Q
T /A D
i ]

Clk

21.

22.

23.
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(A) 1,0 B) 0,1
©) 1,1 (D) 0,0

In the sequential circuit below, if the initial value of the
output O, Q, is 00, what are the next four values Q,,

Qy?
L

Clk

(A)
(B)

01, 10, 11, 00
11, 10, 01, 00
(C) 01,11, 10,00
(D) 10, 11,01, 00
The waveforms of a counter are shown below, this is a

1 2 3 4 5 6 7 8 9 10

Sk T

|
g ERERENE

f

(A)
B
©
(D)

synchronous BCD counter
ripple counter

ring counter

twisted ring counter

Consider the circuit, here, which are the following
options correctly represents f(x, v, z)

(A) )cly1 +xy+xz
(B) xy1 +x1y+xz
©) xly+xy'+y'z
(D) xy+x'y! +xz
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24. The outputs Q and O of a master slave SR flip flop are
connected to its R and S inputs respectively. Its output
O when clock pulses are applied will be:
(A) permanently 0
(B) permanently 1
(C) fixedOorl

(D) complementing with every clock pulse

25. A 3 bit gray counter is used to control the output of the
multiplexer as shown in figure, the initial state of the
counter is 000. The output is pulled high, the output of
the circuit follows the sequence

3 bit Gray

Counter 1

AL e
‘ l,—>0

Clk I —>1
Uy e
l,—[3

4x1

MUX

o/p

(A) 1,11, 1,1, 15,1, 1,1
B) I, 1,1,1,, 1, 1,1, 1, I
(C) I 1,1, 1,1, 1,13, 1, I,
(D) 1,1 1,1, 1, 1,1, 1,1

1. D 2. D 3.C 4. D 5.D 6. A 7. D 8. A 9. C 10. B
11. A 12. D 13. B 14. C 15. D 16. D 17. D 18. B 19. B 20. A
21. B 22. D 23. B 24. D 25. B

HINTS AND EXPLANATIONS

1. All flip flops have J= K = 1, so all are toggle switches 6. For D flip flop whatever input we apply, same output we

Preset is active high, so as preset = 1, all flip flops get X ! ! i
111, so AND gate o/p =1, when 4=1,B=0, C=0 as Q | |

—_— — 0 1 I

A, B,C are inputs, so the CB4A =001, — !
modulus =111 - 001 = 6. Choice (D) Q, i

2. The given circuit is 7 latch, The input 4 is connected to D, ' !

The output of flip flop is connected to rising edge clk
input of next flip flop, so Down counter. clk input is
given to flip flop 4 (LSB).

first two NAND gates (J, K inputs connected together
to make 7 latch)
So race around condition occurs when 4 =1, clk = 1.

get after clk pulse

Choice (D)
3. When two counters are connected in cascade, the Choice (A)
resultant modulus is the multiplication of the individual felk
modulus. 7. The frequency of O, = ——
So 3 counters are connected so resultant modulus
=4 x4 x4=064. Choice (C) Jelk
4. JK flip flop works as T flip flop if J=K=T Frequency of O, = 2 _ ﬂ
For D flip flop Q,..; =D, 0,..; = T® Q, (T flip flop) 24
So by taking D =T@® Q, we get T flip flop. felk
Choice (D) 4 felk
5. n bit binary UP counter counts in Binary sequence, so Frequency of @, = T h T
same binary sequence is applied to Demultiplexer, so felk
input/=1,will be atoutputinsequence, for 3 bitexample. Frequency of Q5 = ?
Q Q Q 58S, Yo ¥y Yoo Y, flk 128
000 000 100...... 0 Frequency of 0, =—— = —=4kHz
001 001 010...... 0 32 32
010 010 001...... 0 F _ Jelk .
requency of Qs = “or Choice (D)

It works like a module 2" ring counter. Choice (D)
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8. The given XY flip flop truth table is @f\

XYQn Qn+1
000 0
00 1 1 N
010 1 ,
01 1 ] Choice (B)
100 5 11. Givlenf(a, b, cl):1a1b+1b1c+acl
T o 1 0 :a1b+(cf41a)bc1+ac 1
=ab+tabc+abc+ac
110 ! =a'[b+b'c]+a[ble+c
111 0 =a'[b+c]+a[b' +c']

By comparing this equation with output of 2 x 1 mul-
N0 01 11 10 tiplexer -
Y=I,S+1, S=1ya+La=[b+cla +[bcla
Gate 1 is OR gate, gate 2 is NAND gate.

1 m Choice (A)
_ _ 12. For multiplexer P, Y=1, I,S + [,S =a' b' +0-b
0,1 = X0, +70, Formux, Q Y=a'b'+b'-b=da'b'
The characteristic equation of D flip flop is Q,.; = D, For mux, R, ¥ = bl.bll + all b= all + b: = (ab)ll
This has to work like above XY flip flop. By equating Formux, S, ¥Y=1-a +b -a=a +b =(ab)
0,.,=D = X0, + YQn. Choice (A) So, R, S implement NAND gate P, O 1mp1ement§ NOR
gate. Choice (D)
9. A4=01, B= 10, alternate states when X' =0 13. The demultiplexer output ¥, = IS,S,S,

When X' =1, A, B go to state C =11 as long as X =1,

C will remain in same state Y, = 185,55,

Y, = IS,8,S,

9 5 -
@ 40— Y; = 15,8,5,... ... etc

fla,byc,d)=Y,+ Y, +Y,+ 1,

=ab'c'd" + ab'c'd + abed' + abed
1
m =ab'c' + abc
@ =alb O] Choice (B)
1 14. For 8 x 1 multiplexer output B
0 1 Y =1,85,8,8y + 1,5,8,Sy + 1,5,8,Sy + 135,55,
@ o + 1,8,8,8y + 155,8,Sy + 155,8,S, + 1,5,S,S,
o = ABCD + 0 + 0 + ABC + ABCD + ABC
When X =0, C will return to state 4 =01 Choice (C) —ym(1,6,7,9, 10, 11, 12, 14, 15) +ABCD + ABC
10. Let us consider states as 4B if initially state of the cir- o
cuit is 00 (reset) ABCD 00 |o1| 11 10
T T 00 !
Clk | AB 2 2
(A+B) | (A"+B) 01 1] 1
0 00 0 1 If initially at 00 state,
1 |01 1 1 after 3 Clk pulses it 1] 1 1 ][4
2 10 1 0 comes back to same
3 00 state 00. 10 1 1 1
0 11 1 1 If initial state is 11, it I
1 00 goes to 00 state after !
clock pulse Y = BCD + ABD + BC + AC Choice (C)
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15.

16.

17.

18.
19.

20.

21.

TheinputD =A4-S=A+S
This NAND gate is replaced by OR gate
So 4 input should be complemented (to Q) and S input

should be complemented. Choice (D)
NAND gate output =0

When two inputs are 1.

Only at last clk pulse X; =X, =1

So Y =0, remaining cases Y =1, Choice (D)

Output of 1% multiplexer is

Y =I,AB + I,AB + I, AB + I;AB
=AB+AB =4A0B

Output of 2™ multiplexer is

Y=AOB)AC +(AOB)1C+0- AC +0-AC
=(4 O B)[AC + AC] = (AB + AB)A
=AB=(A+ B)

Choice (B)

Choice (D)

If two 2’s complement has to be calculated we require
two states.
(Inputs) 0 1
Qy(0) Qp, 0 Qy, 1
Q4(1) Qy, 1 Q0

We can get 2’s complement from LSB, by considering
all zero’s and the first 1 as it is, there after complement-

ing 0’s and 17s. Choice (B)
Clk States Input
PQ TD
0 01 10
1 10 11
2 01 10
3 10 11
Choice (A)

The given circuit is an asynchronous counter (ripple
counter) states will change in Binary sequence. Q is
connected to rising edge clk pulse so down counter, so
sequence is 00, 11, 10, 01, 00 ... Choice (B)

22.

23.

24.

25.

By observing sequence 0000 — 1000 — 1100 — 1110
— 1111 - 0111 - 0011 — 0001 — 0000

It is twisted ring counter. Choice (D)

Output of 1*" multiplexer ¥ = IO§ + 1S = x'Z! +yz
Output of 2" multiplexer ¥ = 1,8 + I,S

=@z y2) O+
=)c1yz1 +yz+ xy1 =ym(2,3,4,5,7)

yz
x\_ 00 01 11 10

: QI
iy,

yz
«\_00 01

f=xy'+x'y+yz

f=xy'+x'y + xz

Choice (B)
Q is connected to R, O to S input
SOQn+] :S+EQn :Qn +Qn 'Qn

So 0, = Qn so next state is complement of present

state. Choice (D)
A, Ay Ay ES; S, o/p
0 0O 00O Iy
0 0 1 1 00 1
0 1 1 1 0 1 1
010 0 0 1 I4
110 0o 1 1 I3
111 111 1
1 0 1 110 1
100 010 I
0 0O 00O Iy

Enable is active low, when £ = 1, the output is logic 1
When E = 0, output is from multiplexer. =~ Choice (B)
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