Universityof Kerala

Discipline ELECTRONICS

CourseCode UK1DSCELE101

Course Title BasicElectronic Technology

Typeof Course | DSC

Semester I

Academic 100 - 199

Level

Course Details Credit Lecture Tutorial Practical Total

perweek | perweek perweek Hours/Week

4 3 hours - 2 hours 5

Pre-requisites

Course
Summary

foundationinelectronicstheoryandhands-onexperiencewithelectronic
circuits.

This course provides a comprehensive overview of electronics, covering
both theoretical concepts and practical applications. Students will learn
aboutsemiconductordiodes,includingtheirPNjunctions,characteristics,

and applications like LED and Zener diodes. The course also covers
number systems, binary arithmetic, Boolean algebra, logic gates, and
digital codes. Practical sessions focus on familiarization with tools and
components, circuit building, waveform generation, and verification of
gate operations. By the end of the course, students will have a strong

DetailedSyllabus:

junction, PN junction with no external voltage

Module | Unit | Content Hrs

Importanceof Electronics 9

1 ImportanceofElectronic TechnologiesinModern Society:

2 | Roleofelectronicsindifferentfields-InternetofThings,Artificial

I intelligence, Augmented reality, Virtual reality, Robotics,
Biometrics.(concept only)
Semiconductordiodes 9
3 IntroductiontoElectronics:Semiconductordiodes—Introduction,PN

4 | ForwardandReversedbiasedPNjunction,VIcharacteristicsofPN junction
diode.

5 | LightEmittingDiodes-Workingprinciple-forwardreverse
characteristics.

6 | Zenerdiode-symbol-Voltageregulator circuit




Numbersystems 9
7 | Numbersystems:Decimal,Binary,Octal,andHexadecimalnumber systems,
Binary-Decimal-Octal-Hexadecimal Inter conversions,
1! 8 | SignedBinarynumbers,1’sand2’scomplementrepresentation
9 | Binaryarithmetic(Addition&Subtraction)
Boolean Algebra
IV
10 | Digitalcodes — BCD,Excess 3,Gray code-conversions,ASClIcodes
11 | Booleanalgebra&theorems
12 | SOP&POS,DeMorgan‘s theorem
13 | SimplificationofBooleanexpressionsusingBooleanAlgebra
14 | SimplificationofBooleanexpressionsusingkKMap(uptofour variables).
Logic gates 9
\ 15 | Logicgates:AND,OR,NOT,NAND,NORandXORgates(Symbols and
Truth Tables)
16 | RealizationofLogicgatesusingUniversalGates
PRACTICALS 30
e Familiarization of Breadboard, Nose Plier, Wire Cutter,
screwdriver set, connectors and insulation materials. Passive &
Active Components, Multimeter, Power Supply, Soldering
Practice.
e ProductionofSine,square,triangularwaveformsusingFunction
generator and CRO.
e StudyandidentificationofPassive&ActiveComponents
e Demonstrationofonelamp controlledbyoneswitch
e Demonstration of staircase wiring: one lamp controlled by two
switches
e Demonstration of house wiring - Two lamps controlled by two
switches
e TruthtableverificationofGates—AND,OR,NOT,NAND, NOR.
XOR.
e Toplot theVicharacteristicsof aPN junction diode(forward)
e Toplotthe Vicharacteristicsof anLED (forward)
TextBooks

1. PrinciplesofElectronics,V.K.MehtaandRohitMehta,S.Chand
2. BasicElectronics,B.L.TherajaandA.K.Theraja,S.Chand




3. ThomasLFloyd,Digital Fundamentals,Pearson,10/e, 2011

Textfor Reference

1. Electronics: ASystemsApproach,NeilStorey, Pearson.
2. ElectronicDevicesandCircuitTheory,RobertL.BoylestadandLouisNashelsky, Pearson
3. ElectronicTechnologiesinModern Society,JohnSmith, PHI

4. DigitalElectronics:Principlesand Applications"byRogerL. Tokheim

5. IntroductiontoElectronics,byEarlD.Gates
6. PracticalElectronicsfor Inventors,PaulScherzandSimonMonk,McGrawHill
7. ElectronicsLabManual,VOL-1,Fifth Edition, KA Navas

Course OQutcomes

No. | Uponcompletionofthecoursethegraduatewillbe able | Cognitive PSO
to Level addressed
CO-1 | Infertheroleof electronicsindifferentfields U PSO 2,3,7
CO-2 | Associatevarioustypesofdiodes,working&characteristic R,U PSO 15,7
S
CO3 Analyzenumbersystem &codeconversion U,An PSO 14,7
CO4 Interpretdigitalcoding&verificationofBoolean U,An PSO 2,3,7
expressions.
CO5 Summarizewithgates andtheirapplications U,Ap PSO 2,3,7

R-Remember,U-Understand,Ap-Apply,An-Analyse,E-Evaluate,C-Create

Note:1 or 2 COs/module




UniversityofKerala

Discipline ELECTRONICS

CourseCode UK2DSCELE100

Course Title DigitalElectronics

Typeof Course | DSC

Semester I

Academic 100 -199

Level

Course Details Credit Lecture Tutorial Practical Total

perweek | perweek perweek Hours/Week

4 3 hours - 2 hours 5

Pre-requisites

Course
Summary

This course covers the fundamentals of digital electronics, focusing on
combinational and sequential circuits. In the first module, students learn
about adders, subtractors, and flip-flops. The second module covers
comparators, decoders, encoders, and code converters. The third module
introduces multiplexers, demultiplexers, and their applications in realizing
Booleanexpressions.Shiftregistersandtheirapplications,suchaslatches, are
discussed in the fourth module. The fifth module explores counters,
including state diagrams, asynchronous and synchronous counters, and
their designs. Practical sessions complement theoretical learning,
reinforcing concepts through hands-on experiments with flip-flops,
encoders, decoders, multiplexers, demultiplexers, and counters. Students
gain practical skillsinimplementing digital circuitsusinglogic gates and
flip-flops,enhancingtheirunderstandingofdigitalelectronicsprinciples.

DetailedSyllabus:

Module | Unit | Content Hrs
Combinationalcircuits&Sequentialcircuits 9
1 | Binaryadditionandsubtraction.
2 | Adders-HalfadderandFulladder.
I 3 | Subtractors-HalfandFull subtractor
4 | FlipFlops:RS,D,JK, TandMasterslave
Comparators&Decoders 9
5 | Comparators-1-bitmagnitude&2-bit magnitude.
I 6 | Decoders-2to4&3to8.Encoders-OctaltoBinary&Decimalto BCD
7 | Codeconverters-GraytoBinary, BinarytoGrayandBinaryto BCD
Multiplexers& Demultiplexers 9
8 | Multiplexers:2input, 4input &8 input.




Demultiplexers:1to 4& 1to 8.

10 | RealizationofBooleanexpressionusingmultiplexersand demultiplexers.
i
11 | Familiarizationofpopular 1Cs:7483,74151,74154anditsapplications
Shiftregisters 9
12 | Applications—Latches,typicalcircuits
13 | Shift registers
v 14 | SISO,SIPO,PISO,PIPO
15 | ApplicationsasRingcounterandJohnsoncounter.
Counters 9
\ 16 | Statediagramé&Statetable. Asynchronouscounters:Conceptsand Design of
2bit & 4 bit Up/Down counter,
17 | MOD10 up counter
18 | Synchronous counters
PRACTICALS 30

Verifythetruth tablesofSR andJK flip-flops

BinarytoBCD converter

OctaltoBinaryencoder usingGates.
HalfAddercircuitsusinglogic gates

FullAdder circuitsusinglogic gates

1bitmagnitude comparatorusing gates

Realizationof4to 1MUXusing gates

Realization oflto4Demultiplexerusing gates
Realisationofasynchronousdecadeupcounterusingflip flops
RealisationofShiftregisters-SI1SO,SIPO,PISO,PIPQusing flip
flops.

e Realisationofasynchronousdecadeupcounterusingflip flops.

TextBooks

1. AnandKumar, Fundamentalsofdigitalcircuits,PHI,2/e,2012.
2. ThomasLFloyd,DigitalFundamentals,Pearson, 10/e, 2011.

TextforReference

No oakowbhdRE

JohnMYarbrough,Digitallogic-Application andDesign, ThomsonLearning, 2006.
JohnWakerly,DigitalDesignPrinciplesandPractice,Pearson,4/e,2012.
ElectronicsLab Manual,VOL-1,FifthEdition, KANavas
MorrisMano,Ciletti,DigitalDesign,4/e,Pearson ,4/e,2009
ThomasA.DeMessa,ZackCiecone:Digital IntegratedCircuits,Wiley India,2007
Ghoshal,DigitalElectronics,Cengage,2012.
Malvino&Leach,Digitalprinciplesandapplications, TMH.




Course Outcomes

No. | Uponcompletionofthecoursethegraduatewillbe able | Cognitive PSO
to Level addressed
CO-1 | Summarizecombinationalandsequential circuits U PSO-1,2
CO-2 | Analyzecomparators,decoders&code converters R, U PS0O2,3
CO3 SummarizeMUX,DEMUX&Booleanexpressions. U,An PS02,3,4
CO4 ApplyLatches,Shiftregistersandcounters An, Ap PSO2,3,4,7
CO5 Infertheapplicationof counters Ap PS0O2,3,4,7

R-Remember,U-Understand,Ap-Apply,An-Analyse,E-Evaluate,C-Create

Note:1 or 2 COs/module
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Universityof Kerala

Discipline ELECTRONICS

CourseCode UK3DSCELE201

Course Title MicroprocessorArchitectureand Applications

Typeof Course | DSC

Semester Il

Academic 200 -299

Level

Course Details Credit Lecture Tutorial Practical Total

perweek | perweek perweek Hours/Week

4 3 hours - 2 hours 5

Pre-requisites

1. Basicconceptof computer
2. Understandingthefunctionalunits ofastandard PC

Course
Summary

This course provides a foundation on the fundamentals of microprocessors
and applications. It focuses on the architecture, assembly language
programming, interrupt handling and interfacing of microprocessors with

peripheraldevices.Ithelpsthelearnerstoextendthestudyoflatest
processors anddevelopnovelhardwarebasedsolutions.

DetailedSyllabus:

Module | Unit | Content Hrs
I Introductiontomicroprocessors 6
1 | Overviewofmicroprocessorsandtheirimportance inmoderncomputing

2 | Basicarchitectureandcomponentsofa microprocessor.
3 | Typesofmicroprocessorsandtheir applications
I Architectureoflntel8086 microprocessor 10
4 | Introductiontolntel8086microprocessor.
5 | Architectureandpinorganizationof Intel8086microprocessor
6 | EUandBIU,Min/Maxsignals
7 | Registerorganization,Memorysegmentationandaddressinginintel 8086
i ProgrammingwithIntel8086Microprocessor 12
8 | Introductiontoassemblylanguage programming
9 | Instructionformatand addressingmodesinassemblylanguage
10 | Instructionsetarchitectureof Intel8086
11 | Assemblylanguageprogrammingconcepts:datamovement,arithmetic and
logical operations, branching, and looping
12 | Writingsimpleprogramsusinglntel8086assemblylanguage
InputOutputoperationswith8086 9
v 13 | Interruptsandinterrupthandlingmechanism




14

Overviewof I/Ooperationsandinterfacing.

15

I/Oportaddressingand 1/Oinstructionsinintel8086

16

Introductionto82551C(Blockdiagramonly).

17

Interfacing 1/0deviceslikeLEDand switch withIntel8086

Microprocessor

AdvancedProgrammingConcepts

18

Advancedtechnologieslikepipeliningandmultiprocessing-Stagesof
pipelining- advantages.

19

Comparisonof8086microprocessorfamilies(suchas8088,80186,and
80286)-Features only.

20

Real-worldapplicationsandcasestudiesinvolvingIntel8086 microprocessor

PracticalSession

30

8086AssemblyLanguageprogrammingusingkit/MASM/TASM
(Minimum 4)

1. Familiarisationof8086microprocessor
Arithmeticoperations(Addition,subtraction,multiplicationand
division) of two 8/16 bit numbers

Squareand square root.
Sortingofarraysinascendinganddescendingorder.
Biggest/smallest of two numbers

Block transfer

BCDtoBinaryconversion
SimpleinterfacingprogramsforinputoutputdevicessuchasLED and
Switch.

N

PN kW

TEXT BOOK(S):

1. The 8086 Microprocessors- Architecture, Programming and Interfacing —
Lyla B Das — Pearson, Second edition.
2. 8086MicroprocessorandApplications,NagoorKani,3Ed,PHI,2011

REFERENCES:

1. The 8088and8086Microprocessors—
Programming, Interfacing,SoftwareandHardware Applications by Walter A.
Triebel & Avatar Singh, Pearson Fourth Edition,

2. Microprocessor8086 Architecture,Programmingand Interfacing,SunilMathur,PHI,2011




3. ThelntelMicroprocessors:Architecture,Programmingandlnterfacing-BarryB.BreyPearson
-8Edition

4. Microprocessorand Microcontroller-R.Theagarajan—-SCITECH-2010

Course Outcomes

No. Uponcompletionofthecoursethegraduatewill be | Cognitive | PSO
able to Level addresse
d
CO-1 | DeveloptheideaofMicroprocessoranditsrolein R,U PSO-4

computing world

CO-2 | Hlustratethearchitecture,modesofoperationand R, U PSO-4
addressing modes of microprocessors

CO-3 | Develop8086assemblylanguageprogramming skills. | U,Ap, C PSO-
1,2,3,4,8

CO-4 | Demonstrateinterrupts,itshandling U,Ap, PSO-4

CO-5 [ Hlustratetheinterfacingof8086microprocessor with | R,U,Ap,C | PSO-
input output devices 2,3,4,8

CO-6 | Understand and evaluate the advanced R,U,An PSO-4,7
programmingtechniquesandcomparethefeatures of
8086 microprocessor family

R-Remember,U-Understand,Ap-Apply,An-Analyse,E-Evaluate,C-Create

Note:1 or 2 COs/module



