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CS/CT/CO/CI1-304 (GS)
B.Tech., I11 Semester
Examination, November 2022
Grading System (GS)
CS-304: Digital Systems
CI-304: Digital Circuits and System

Time ; Three Hours
Maximum Marks : 70

Note: 1) Attempt any five questions \§®
for=¢1 ara ueAl 3t g
i) All questions carry € (@marks.
|t wet & T G 2
iii}In case of any bt or dispute the English version
question should be treated as final.
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1. a) Given the following Boolean function: F(W,X,Y,Z) =
WX'(Y'+Z)+ X' Z(W'OY) where O represents the
XNOR operation, determine the simplified(minimal) SOP
expression for F using boolean algebra and Implement
the given function using NOR-NOR logic, 7
PrrfeRea gferm diaeM ® a&d g : F(WX,Y,2) =
WX'(Y'+2Z)+X.Z' (W' ©Y) T8l © XNOR IR &1
yferfifire wear &, eeligd FuiRa &) (=ggam) gierm=
diomfra &1 SuET axd F & g sop siftrafd ik
NOR-NOR & el SuaN &< Y M0 thaer &l i |
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the prime implicants (PI) and CSSCII[i{:,lI Prim,
implicants (EPI) in the following Boolean func‘uim
F(W, X, Y, Z)= mmt,3,5.7.8.9, 11, 12) +d(2, 10y
puter al SOP expression for F and determing

Computer a minim ]
sferped (PI) 3R RS

whether it is unique.
Rr=ififaa g HEeE § 9TE

sTeT sffedhe (EPL) @) o1 aR.

F(W, X,Y, Z)=T1M(1,3,5,7,8,9, 11, 12) + d(2, 10)

F%%Hmjaqsopaﬁmﬁﬁﬂmﬁﬁsﬂ?ﬁuﬁaﬁ
F ag arfech & = =8

Each of the following functions actually represents a set
of four functions, corresponding to the possible
assignments of the don't-care terms. 7

S{wx,y,2)=5(1,3,5,6,9,10)+ 2 (11,12)
&

folw,x,3,2)=%(0,3,4,5,8,9)+3(6,7)
o

1) F?ncl Jf3 =13 How many functions does f] represent?
i1} Find f, = f, + f,. How many functions does f,

' represent?
PrefeiRae Hrll § A wdes ared ¥ IR Bt B 9@ A BT
ufififtiea Hxar &, o 2@ A B B oat F UG

. .- $ %—' -
fi(wx,y,2)=%(1,3,5,6,9,10)+ 2 (11,12)
¢
2 (wx,y,2)=2(0,3, 4,5,8,9)+2.(6,7)
P
i) f3=4. 50 BRI £, frasr st o afififre owar

g7
i) fy=/4 +fE0 BRI, ra ot a1 afyfifte
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b) Given the network of Fig., determine the functions f; and

S if f) = xz + x'z' and the overall transmission function is
to be 7

Sw, x,y,z)="(0,3,6,10,11,12)

mmqmﬂm%ﬂﬂﬁﬁﬂwmﬁﬁﬁ
aﬁmm%lmwﬁaza%w 3ISTHS B, 4 81

Covert Decimal to Binary

IMFHRY & Aead B @A g 1, iR £, FEt o FuflRa a)
S aff £, = xz + x'z’ I VAT FHRO FARIE aergEd @Y ST 4 gefer]
S(w, x,y,z)=">_(0,3,6,10,11,12) & 21 i) (1024),
i) (23.25), N ) )
f, 1 b) Draw the state diagram for the following spcclﬁcatwn
.fz_ N sequential systems: 7
: £ f(w,x.y.2) Input: x(t),y(t) € {0,1}
3 g\ Output: z(t) € {0,1}
_ . 0 State: s(t) € {Even, odd}
3. a) Designa8 x| multi er using one 4 = 1 multiplexer Initial state: s{(0) = Even
and four 2 x 1 multiplexers: _ 7 Functions: The transition and output functions are
Ueh 4 x | Heehala i aiiy a 2'x 1 gedicetaawd &1 Iuamni s(t+1).= even if x(t) and y(t) both are even
PP 8 x | Goclaqy fSarsa gl . s(t+1) = odd otherwise
b) Design a combinational logic circuit to convert the BCD . z(t) = 1 if x(t) and y(t) both are even
to excess-3 code. . 7 z(t) = 0 otherwise
BCD &l excess-3318 § agei-! & 10 U PHifcasier Afforp frferRas faficer srgfiies wonfert & forg ¥ o
Afdhe fargT e TA=C! . ' |
Input: x(t),y(t) € {0,1}
4. a) Designa3 x 8 decoder using one 1 x 2 decoder and two Output: z(t) € {0,1}
2 % 4 decoder with Enable input. 7 State: s(t) € {Even, odd} B
HEMH $AYC P 1Y U 1 x 2 {3 3iR &1 2 < 4 Reprer Initial state: s(0) = Even
IUANT PP U 3 x 8 fTeprex fEomzs o o : PO 3R aeeye TRt B
b) Draw a schematic for a minimal circuit that uses only s(t+1) = even if x(t) and y(t) both are even
NOR gates that performs the two's complement operation s(t+1) = odd otherwise
on a four bit input value. Let the input be A, andthe outpag " 2(t)=1if x(t) and y(t) both are even
) z(t) = 0 otherwise '
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&. a) Dcsign a synchronous counter to count in thf: randaim
sequence 0.2, 4,5, 7,0, 2,4,5,7 ... using D flip-flop. 7

D fRea 9Ty a1 Ui awdp argfesn 39 0,2,4,5,7.0,
l%il..ﬁﬁlﬂﬁﬁ*ﬁ-‘iﬁwﬁﬁﬂﬂﬁmﬁﬁrﬁﬁaﬁl

b) Design a sequential circuit using T flip-flop for the
7

following state table.

[ Present Input X =0 Input X=0
State S(t)
Sy . S,\/1 S,/0
S, S,/1 S/
S, S./1 N S,/0
S S0 O S,/0

S(t+1)/ Output(Z) |
Assume any suitable assugfiptions for state assignment.

Frerfran e TR Ry T -l P ST o
Wﬂﬁ%ﬂ%aﬁn

| Present Input X =0 Input X =10
State S(t) _
S, S,/1 S4/0
S, T S,/1 S4/1
S; S,/1 ' S,/0
Sa S4/0 S,/0
_ S(t+1)/ Output (Z)
e IrgIETie ¥ 1Y I IugFT YR 7

7. a) Explain Interfacing between TTL and MOS with exampl

m%mos%ﬁﬁﬁnﬂm%mn
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b) Explain the concept of working and applications u;

’ - . SI ’ E 1% —Fgﬁ %ﬁl E I} e

follcrwmg;emorm i . N .
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i) ROM

ii) PLA

iii) DRAM

iv) FLASHRAM

8. Write notes on the following
i) _A/D and D/A convertors

ii) CMOS Logic
ii i) Shannon's theorem for
iv) Nyquist sampling theorem
raferfiag ur fewforaT farfkag

i) A/D 3R D/A Fa2H

ii) CMOS @i .

iii) e e & forw A9 @1 TR
iv) ATEfEaTe AT =Y

e o o o e ok
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