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B.Tech., I1I Semester

Examination, December 2023
Grading System (GS)
Digital System Design

Time : Three Hours
Maximum Marks : 70
Note: i) Attempt any five questions.
fas=g1 urar weal @ g7 Hfemy
ii) All questions carry equal marks.
aft wedl & I 3 B

iii)In case of any doubt or dispute the English version
question should be treated as final.

fbeft off PR & g arerar fare &t Rl § aweh s
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1. a) For the following Boolean function, list all prime
implicants, essential prime implicants and POS form
using K-map.

F(A,B,C,D)=aM(0,1,3,4,7,9,11, 14, 15)
fPreaferfiea gforam daem & forg, K- &1 guam v ot
y Ffganel, smaees nur ffgaf sk pos v @
PEag |

F(A,B,C,D)=1M(0,1,3,4,7,9,11, 14, 15)
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b) Design a full adder using only required number of half
adders.

el AT Ao} B MWD G PN JUAN P guf
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2. a) Designan Excess-3 to GRAY code convertor and obtain a

minimum SOP form. Realise the function using 2-level
gate implementation.

T Excess-3 8 GRAY 38 Twacy f3omg @ ailR ~gAH
SOP Wi 718 @ 2-%d e Bafaa &1 Suant awh
haa B TSN

b) Design the logic circuit diagram of a 2-bit binary
multiplier and represent the output in POS form.
2-foz IR iR & e affe s @) e
B IR ASTYE T POS ®7 & eyt ¥

Realize (A+A'B) using only minimum number of 2-tg-4

line decoder to generate the function at a particular output
pin of decoder.

%ﬁa%ﬁ%m@mwﬂﬁmmﬁ%?ﬁm
e 2-to-4 TG AR H = e a1 9ua e
(A+A’B) ! HT3TEY
b) Implement the following Boolean functions using 8 x |
mulﬁplcxer (MUX) and external logic gates. Connect
Inputs 'B' and 'D' to select lines (S, and Sy) of MUX,

F(A,B,C,D)=Xm (0, 3, 5,7,9,10,12, 14)
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8 x | ediealaRiz (MUX) 3R s188 ciifores e ot Suan
R Friffad aform haer o affd w1 MUX §)
e deH (3, R $,)Q e ‘B’ 3tk D' e A
F(A,B,C,D)=2m (0,3,5,7,9, 10, 12, 14)

Design a 3 bit UP/DOWN synchronous counter with
mode bit M, such that when, M = 0, then counter counts
in DOWN direction and when M = 1, then counter counts
in UP direction. Use D flip flop for design of the
counter. https:/fwww rgpvonline.com

A1 fde M & w12 3 e UPDOWN e aider Roig
IR, 9 & 519, M =0, a) &9k DOWN & o & srde
o wirer B sk st M = 1, & dder UP Ren & e fpan
S 81 SRR & R & g D gt @1 g
|

A square waveform of 120 Hz is to be used to generate a
square waveform of frequency 20 Hz using a counter.
Design a logic circuit for the same using D flip-flops and
other necessary logic gates. Show all the necessary steps
for achieving the goal.

Udh B BT ST FRS 20 Hz AGRT &1 0 aif awm
et @R 3 forg 120 Hz % U anf 9 9 a1 Iuan fim
ST 21 D fFerg-geiiy 3R o anaeass Ao fieg &

SR e e fere @iforen widhe feome an| wie mfty
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6. Designasequencedete
Mealy machine. Use D

gales.
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Convert a T flip-flop into J-K flip-flop. Show all the .

necessary calculations with final logic diagram.
@ T fFerg—eit @ J-K - 3 &l aifer b
a3 Ty ) aaead T T

t is shown in Fig. 1. It

state diagram of a control uni .
— y'. Draw the equivalent

. o and
has four states and two inputs, x an . .
ASM chart and design the controller using D flip flops.
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Fig. 1 /{0 1

ctor to detect the sequence 0011 usin_g
flip-flops only along with other logic

M 0011 &1 Tal o & fg
%éw%amﬁaﬁlnﬁaﬂ-ﬁﬂﬁmmmm
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7. a) Explain the following: [ g My Hit yRfts Rl
1) Three state TTL gate e WEQ Fofem 37 Tﬂ?ﬁ :{Eﬂ s
ii) Fan-in and Fan-out 100 8 il'c" Q? =1Q =0 Q.z N UE)' > Eﬁ!
ii1) Nose margin e @%? A ﬁ;i "

R uRfrE | 9 AT ST 8 7
FreiferRad of waw &)
i) fRSTILIE - Gl:i J
i) ha-g7 o h-amse D, Q}—P, Q D, Q,
i) A mff 5 El <
b) Design a synchronous counter to generate the following Clockin

sequence (as shown in Fig. 2) using T flip flop. Fig. 3 /733
T AT - Feiiq 1 YU Feb (eaferiad argspd (S fb
Rrsr 2 fvgrr ma &) Icae & & fore Riepa 1ae” —
fEareT e

Fig.2/fa 2

8. Assuming that the initial state of the shift register shown in
Fig.3is 100 (ie, Qy=1, Q,=0and Q, =0), find the next siX
successive states. Also find, after how many shifts does the

register return to the starting state?
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