Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (NEW) - EXAMINATION - Summer-2024

Subject Code: 4340904 Date: 19-06-2024
Subject Name: Digital Electronics & Digital Instruments
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.
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Q.1 (a) Draw the symbol and write the truth table and Boolean expression for 03
NOR and Ex-OR gate.

() NOR ol Ex-OR Jl2 «fl stl ekl dell g 2uid wel weldst o3
A sqYLAA quil.

(b)  Explain De Morgan’s theorem with the help of logic circuit and truth 04
table.

(@) s Usle Wl ot 2uiatofl He ol Sl Mlofeledl UNAL YU, o¥

(c)  What is Universal gate? Explain NAND gate as a Universal gate. 07

(5)  Ylidd Age Wed gf ? NAND Age Y(leadd e dil3 09
AHowd).

OR

(c) Explain Half adder and draw its logic circuit using A-O-1 gates. 07

(5)  &Lls WS UHMAL A A-0-1 A2 ol BUALL 53] dls U512 09
AR}

Q.2 (a) Perform the following operation. 03

1) (1001001.01), + (101.01)2
2) Convert (110010010), to gray code.
3) Write the Ex-3 code for (456)10
1) il e21{Ad 31UAet 5 03
1) (1001001.01); + (101.01),
2) (110010010); < A $1SH{ eUidR 2.

3) (456)10 <ll AU 5AY-3 515 Ul

(b) 1) Convert (234.567)s to Binary and Hexadecimal. 04
2) Convert (247.68)10 to Octal.

(W) 1) (234.567) of WLSAIUL Wl 5A15HHE Ui dU{dR 521 oY
2) (247.68)10 o w1526U[ 2U{dR 5.

(c) Draw and Explain the circuit of CMOS NOR gate. Write the 07

advantages of CMOS ICs over TTL ICs.
(5) CMOS NOR d¢eeil 1sdl £13] 442dl. CMOS ICs il TTL ICs UR il
SIAEI) dull,

o]

9

OR
Q.2 (@) Perform binary subtraction using 2’s complement method 03
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(@

(5)

(110011001), — (111100001),

2's s\ndiee o] Ad a3 ollenLs] 20
(110011001)2 - (111100001):

1) Convert (24F. DCB)16 to Binary and Octal.
2) Convert (398.88)10 to Hexadecimal.

1) (24F. DCB)16 o (11U a4al B1524U[ 1 UidR 52,

2) (398.88)10 o}, &5A15U1HE Ui eUidR 5.
Draw the circuit for three — input TTL NAND gate for totem pole
output connection and write its advantages & disadvantages.

ol getye TTL ales A2 2leH Uld A1G2yR HISIL Hi2 «fl #15(d

131 UMl dell dell SIAEI) dell &A1) Gudl.
Explain 4:1 Multiplexer.

¥ 2 1 HEZ W@ SR AHondl.
Write short note on digital codes.

Sleed 515 U 25 ily qud).
A) Using Boolean algebra and De” morgan’s theorem prove that.

DNAB+AC+ABCAB+C) =4
XX +2)0( X¥+ Z)=0
B) Draw the Logic circuit for the following Boolean expression.

)Y =(AB +C)+( AC +B)
3 6felast Wu)oil WA S| HIe ol YR dlul ALoid 52 3

DNAB+AC+ABCAB+C) =4
XX +2)0 XY+ Z)=0

o) of12 10| yelaet A5y Uil dls ul5e €.

)Y =(AB +C)+( AC +B)
OR

Compare combinational and sequential circuit.

shioflaglatd (52 wa Hlsaeeflug UlEe ofl AR 53,
Explain full subtractor using logic circuit & truth tale.

s AlB2 wa 2o 20id U] g6 U252 AHA).
A) Using Boolean algebra and De” morgan’s theorem prove that.

1)ABC+ABC+ABC+ABC+ ABC=A4A + BC

2)(A+CYA+B)B +C)=AB+BC+AC
B) Draw the Logic circuit for the following Boolean expression.

1)Y=ABCD++ABCD+ ABCD+ABC
) ofefldel Vo0l wa S| H1le o1l URAL Uil diofld sA S

1)ABC+ABC+ABC+ABC+ ABC=A4A + BC

03

04

(o]

9

03

03
04

oY

o}

9



Q.4

Q.4

Q.5

Q.5

(a)
()
(b)
(A1)
)

(5)

()
(b)
(“)
)

(5)
()

()

(b)
(“)
)

(5)

()
(b)
(“)
(@
(5)

2)(A+CYA+B)B+C)=AB+BC+AC

o) of12 106 yelaet RsyNLAA HISAl dls ul5e €.
1)Y=ABCD++ABCD+ ABCD+ABC

Write application of Counters.

51Ge2e1l GUALdI Eul.
Write the advantages of digital instrument over analog instrument.

SI292d BoRgHoR of| Well6lol BoRgHoR UR ell S1ULI Quil.
What is flip-flop? State various types of flip-flop and explain RS flip-
flop.
sdlu sdlu 224 7 [aldy usiR o1l s6lu ey %Qlid] A RS
sAlu s6lu quemdl.

OR

Explain Race around condition in JK flip flop.

JK $6llU $6lU HI Y ARUBeS se5]2let YHAdl.
Explain decade counter with circuit and necessary waveforms.

SIS 51622 %3] w15 (d A AdslH UL Yuxldl.

List various types of Shift register and explain 4 bit shift left register
using JK flip flop. Write the application of shift register.

(Alau usl <1l (2152 222 dull u4a JK sElU salU dluzla ¥ ofle

2ilse aAge e UHontdl. 2ilse A2 o1l GUALLL dudl.
Write the advantages & disadvantages of weighted resistor network
type D/A converter.

dges I Aeds USRell D/A Seldéell Sl dell
&AL qud),
Draw the block diagram of digital multimeter & explain

Slaed HedlHler ol vdls SIRIAM €l] yHondl .

State types of A/D converters. Explain successive approximation A/D
converter

A/D 5e1d2Rell UsIR dull. 4sAld Al s{lN2lst A/D seldé
Ul .

OR
Describe the term linearity and settling time with reference to D/A
converter.
cflofl21712] e Aedlol 215H D/A Seicéell Ae] Hi yHodl,
Draw the block diagram of digital energy meter and explain.

Sleed Wetof] 12z ofl vals SAIAM €lF] AHomdl .
State types of digital voltmeter & explain ramp type digital voltmeter.

Slaed dleeHleR il UsIRL dufl 3l 31 YslRel Slaed
dleaHle: yHend) .
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