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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -4 (NEW) - EXAMINATION - Summer-2023

Subject Code: 4340904

Subject Name: Digital Electronics and Digital Instruments

Time: 10:30 AM to 01:00 PM

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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State different types of codes and explain Excess-3 code.
[alae uslRetl SIS LIl A WsAY-3 515 YHH1dl.
Give definition symbol and truth table of Ex-Nor and NAND gates.

ASU-oll2 Bl Ao el vl WL wa dell [Rrolld dxey ga
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Explain full-adder with block diagram, logic diagram, truth table and
working.
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OR
Explain full-subtractor with block diagram, logic diagram, truth table and
working.

Gells SIALALH, EL[%S SIUIAM, 28 2016 o s1 18 ga-Hui2seR
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What is Redix/base for any number systems? Write Redix for binary,
Octal, Decimal and Hexa-decimal number system.

S16URL sid (1 HI2 2SS/ Q) B2 WiIdel?], ) sed, SRIHE
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Perform following operations (i) Convert (2907.38)10 into octal number
(i) Multiply (101.11), with (11.11),

o[ Aefl (5A1M) 5\ (i) (2907.38)10 A ¥152d AL Ui 1UidRd 521

(i) (101.11)2 A& (11.11)2 <1l AWULSIR 521

Explain positive and negative logic system with suitable diagram. Give
definition of (i) Fan In (ii) Fan Out (iii) Figure of merit (iv) Power
dissipation (v) Propagation delay.

AU wLsd Al UPleld Ha 402l dls uBlle]l uHedl.
[l AN (i) el et (i) Fol 1162 (iii) (5212 218 NIl (iv) UldR
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Explain Alphanumeric code.

ULes1RYN RS SIS qHdl
Perform following operations (i) Using 2’s complement method subtract
(1101101), from (1111101), (ii) Divide (101010.111), by (11.1)..

o{|Asfl (5ULA] 5 (i) 2’s Slulanee «fl Id el (1101101)24

(1111101)2 Hiell 4l 520

(ii) (101010.111)2 =il (11.1)29S MI2LLSIR 52U
Prove that NAND gate is a universal gate with all necessary diagrams,
equations and truth tables.

o] BLS[A], UHLSW 1A 2o 2046 A8 A0l 5 5 A5 2 A

Yoflag e B,
Explain NMOS NAND gate with necessary diagram and truth table.

%3] WIS[d 1A 22 26ie Y& NMOS oS A2 Huosidl

State and explain De Morgan’s theorems.

SLadletsl | URY 23lLcl) A yH2d).
Draw and explain block diagrams of combinational circuit and sequential
circuit. Compare combinational circuit and sequential circuit.

SIAQetd UlEe A RsaAlR14d d(Eecdl edls SIRAAM €12

AHAd). S1wAL1AG A5 W Risd (21U AlEesfl W HE 5.
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Explain PMOS NAND gate with necessary figure and truth table.

03] W15[d 1A 22 26id A& PMOS AleS A2 HHdl.
State and explain any four laws of Boolean algebra.

o [Gst NEBGAL ol SLESURL UIR ET ¥LLA] A HH1d).
What is flip-flop? Explain (i) R-S flip-flop using NAND gate (ii) D flip-
flop. Draw block diagram, logic circuit and truth table for each one.

[setu-gellu 9 87 (i) al=5 el GuUAlal 53 R-S [seU-s€lU (i) D
(Setu-sellu qHAdl. €35 HI2 0dls SRUAM, @lYs Ald2 w4 gu

2ud ¢2lld).
Compare digital instruments with analog instruments.

[S[eed St of] el 1419l Serplor 412 A1 il 52U
Draw block diagram of digital voltmeter using ramp type A to D
converter and explain in short.

Y 219U A €l D Sodéedl GUULL s3lA (e dleaHleell vals

SIRUIAM €120 M ZSHI M.
Explain shift register. Explain (i) Serial in Serial out and (ii) Parallel in
Parallel out shift registers with necessary logic circuit.
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Explain basic building blocks of digital instruments.

[S(eed Ultsiletl 4oy (¢ES[oL ee) 54 qHmdl.
Draw block diagram of digital multi-meter and explain in short.

[S(ewed H[carleell vals SIUIALM £12] Wal 2SHI AH AL
Explain 4 bit Decade counter with necessary block diagram and
waveforms.

03] GAS SIAIAMH W A1 U194 ofl2 SI3S 51622 UHdl.

Why A to D and D to A converters are necessary in digital electronics?
Explain resolution for D to A converter.

[Ssect 9ASNASUHIAZ DUAD 2 A 5odR AL HIR A D?D 2 A

5o HI2 RAQA YHx1d).
Explain weighted resistor network type D to A converter.

A5 AveR AedS USIRe] D 2 A Sede yHldl,
(i) Prove that A+ AB+AB=A+B
(ii) Prove that AB+BC+AC =AB+ BC+AC
(iii)Draw logic diagram for the Boolean expression AB+ AB+(C
using NOR gate only.

() UMHASASA+AB+AB=A+B
(ii) UL SA B AB +BC+AC =AB+ BC+AC
(i) §5d NOR sl GUANL s3]l 4B+ 4B + € G(dyst A syl

HI2 El[s SIALAIM €11
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Give types of A to D converter and explain settling time for D to A
converter.

A 2 D 50dll USIR dull el D 2 A $edéR HI2 Aedldl 2lgH

YHowCl.

Explain successive approximation type A to D converter.

UsAANd A sAIAAA USIR o] A 2 D 5o UHod).

(i) Provethat ABC + ABC+ AB = AC+ AB

(ii) Prove that (P+ Q) (P+R)=P + QR

(iii) Draw logic circuit for the Boolean expression XYZ + X¥ + XYZ
using only NOR gate.

() ULAd SAZABC + ABC+ AB = AC+ AB

(i) Al A5 (P+Q) (P+R) =P + QR
(iii) &[Gt AW SUNRIA XYZ + XY + XYZ HIS §5d NOR esil Gulal
s34 dleys AlEe €.
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