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PROGRAMMEEDUCATIONALOBJECTIVES: 
PEO1:Toenablegraduatestopursueresearch,orhaveasuccessfulcareerinacademiaorindustries associated with 

Electronics and Communication Engineering, or as entrepreneurs. 

PEO2: To provide students with strong foundational conceptsand also advanced techniques and tools in 
order to enable them to build solutions or systems of varying complexity. 

PEO3:Topreparestudents tocriticallyanalyze existingliteratureinanarea of specializationand ethically develop 
innovative and research oriented methodologies to solve the problems identified. 

PROGRAMMEOUTCOMES: 

EngineeringGraduateswillbeableto: 
A. Engineering knowledge: Applytheknowledgeof mathematics, science, engineering fundamentals, 

and an engineering specialization to the solution of complex engineering problems. 

 
B. Problem analysis: Identify, formulate, review research literature, and analyze complex engineering 

problems reaching substantiated conclusions using first principles of mathematics, natural sciences, 
and engineering sciences. 

 
C. Design/development of solutions: Design solutions for complex engineering problems and design 

systemcomponents or processes that meet thespecifiedneeds withappropriateconsiderationfor the 
public health and safety, and the cultural, societal, and environmental considerations. 

 
D. Conduct investigations of complex problems: Use research-based knowledge and research 

methods including design of experiments, analysis and interpretation of data, and synthesis of the 
information to provide valid conclusions. 

 
E. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 

engineering and IT tools including prediction and modeling to complex engineering activities with 
an understanding of the limitations. 

F. The engineer and society: Apply reasoning informed by the contextual knowledge to assess 

societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the 
professional engineering practice. 

 

G. Environment and sustainability: Understand the impact of the professional engineering solutions 
in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable 
development. 

H. Ethics:Applyethicalprinciples andcommit toprofessionalethics andresponsibilities andnorms of the 
engineering practice. 

 
I. Individual and team work: Function effectively as an individual, and as a member or leader in 

diverse teams, and in multidisciplinary settings. 

J. Communication: Communicate effectively on complex engineering activities with the engineering 
community and with society at large, such as, being able to comprehend and write effective reports 
and design documentation, make effective presentations, and give and receive clear instructions. 

K. Project management and finance: Demonstrate knowledge and understanding of the engineering 

andmanagement principlesandapplythesetoone‘sownwork, asamember andleader ina team, to 
manage projects and in multidisciplinary environments. 

 

L. Life-long learning: Recognize the need for, and have the preparation and ability to engage in 
independent and life-long learning in the broadest context of technological change. 



B.TECH (FT)-ECE R-2020 3|212  

MAPPINGOFPROGRAMMEEDUCATIONALOBJECTIVESWITHPROGRAMMEOUTCOMES 

Abroadrelationbetweentheprogrammeobjectiveandtheoutcomes isgiven inthefollowingtable 
 

PROGRAMME 

EDUCATIONAL 

OBJECTIVES 

PROGRAMMEOUTCOMES 

A B C D E F G H I J K L M 

1 3 3 2 3 2 1 1 2 1 1 3 1 3 
2 3 3 3 3 3 1 1 1 1 1 1 2 2 

3 3 3 3 3 3 2 2 3 1 2 2 2 2 

 

 

 

Contribution 1: Reasonable 2:Significant 3:Strong 
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B.TECH(FULLTIME)–ECE–R-2020 I - 

VIII SEMESTERS CURRICULUM 

SEMESTER I 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
SEMESTER II 

 

Sl.No 
COURSE 

CODE 
COURSETITLE L T P C 

THEORY 

1. 20147S21 TechnicalEnglish 4 0 0 4 

2. 20148S22 EngineeringMathematicsII 4 0 0 4 

3. 20149S23B PhysicsforElectronicsEngineering 3 0 0 3 

4. 20153S24B CircuitAnalysis 4 0 0 4 

5. 20153S25B 
BasicElectricalAndInstrumentation 
Engineering 

3 0 0 3 

6. 20152S26B ElectronicDevices 3 0 0 3 

PRACTICALS 

7. 20154L27 EngineeringPracticesLaboratory 0 0 4 2 

8. 20152L28B CircuitsandDevicesLaboratory 0 0 4 2 

SoftSkillsCourse 

9. 201AGIC IndianConstitution 2 

10. 201ASBE BasicBehavioralEtiquette 2 

TOTAL 21 0 8 29 

SEMESTER III 
 

Sl.No 
COURSE 

CODE 
COURSETITLE L T P C 

THEORY 

1. 20148S31B 
LinearAlgebraandPartialDifferential 
Equations 

4 0 0 4 

2. 20152S32 ControlSystemsEngineering 3 0 0 3 

3. 20152S33 FundamentalsofDataStructuresInC 3 0 0 3 

4. 20152C34 DigitalElectronics 3 0 0 3 

5. 20152C35 SignalsandSystems 4 0 0 4 

Sl.No 
COURSE 

CODE 
COURSETITLE L T P C 

THEORY 

1. 20147S11 CommunicativeEnglish 4 0 0 4 

2. 20148S12 EngineeringMathematicsI 4 0 0 4 

3. 20149S13 EngineeringPhysics 3 0 0 3 

4. 20149S14 EngineeringChemistry 3 0 0 3 

5. 20154S15 EngineeringGraphics 2 0 4 4 

6. 20150S16 
ProblemSolvingandBasics ofPython 
Programming 

3 0 0 3 

PRACTICALS 

7. 20150L17 
ProblemSolvingandBasics ofPython 
ProgrammingLab 

0 0 4 2 

8. 20149L18 PhysicsandChemistryLaboratory 0 0 4 2 

SoftSkillsCourse 

9. 201AGIT InductionTrainingProgramme 2 

TOTAL 19 0 12 27 
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Sl.No 
COURSE 

CODE 
COURSETITLE L T P C 

6. 20152C36 ElectronicCircuits-I 3 0 0 3 

PRACTICALS 

7. 20152L37 
FundamentalsofDataStructuresInC 
Laboratory 

0 0 4 2 

8. 20152L38 AnalogandDigitalCircuits Laboratory 0 0 4 2 

9. 20152L39 
InterpersonalSkills/Listening& 
Speaking 

0 0 2 1 

SoftSkillsCourse 

10. 201AGGS IntroductiontoGenderStudies 2 

TOTAL 20 0 10 27 

 

SEMESTER IV 
 

Sl.No 
COURSE 

CODE 
COURSETITLE L T P C 

THEORY 

1. 20148S41B ProbabilityandRandomProcesses 4 0 0 4 

2. 20152C42 ElectronicCircuitsII 3 0 0 3 

3. 20152C43 CommunicationTheory 3 0 0 3 

4. 20152C44 ElectromagneticFields 4 0 0 4 

5. 20152C45 LinearIntegratedCircuits 3 0 0 3 

6. 20149S46 
EnvironmentalScienceand 
Engineering 

3 0 0 3 

PRACTICALS 

7. 20152L47 
CircuitsDesignandSimulation 
Laboratory 

0 0 4 2 

8. 20152L48 LinearIntegratedCircuitsLaboratory 0 0 4 2 

SoftSkillsCourse 

9. 201AGCE CommunityEngagement 2 

10. 201ASGS 
Technical,GeneralAptitudeandSkillset 
Development 

2 

TOTAL 20 0 8 28 

SEMESTERV 
 

Sl.No 
COURSE 

CODE 
COURSETITLE L T P C 

THEORY 

1. 20152C51 DigitalCommunication 3 0 0 3 

2. 20152C52 Discrete-TimeSignalProcessing 4 0 0 4 

3. 20152S53 
ComputerArchitectureand 
Organization 

3 0 0 3 

4. 201_ _OE54_ OpenElective – I 3 0 0 3 

5. 20152C55 CommunicationNetworks 3 0 0 3 

6. 20152E56_ Elective–I 3 0 0 3 

PRACTICALS 

7. 20152L57 DigitalSignalProcessingLaboratory 0 0 4 2 

8. 20152L58 CommunicationSystemsLaboratory 0 0 4 2 

9. 20152L59 
CommunicationNetworks 
Laboratory 

0 0 4 2 

SoftSkillsCourse 

10. 201AGIE InnovationandEntrepreneurship 2 

TOTAL 22 0 12 27 
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SEMESTER VI 
 

Sl.No 
COURSE 

CODE 
COURSETITLE L T P C 

THEORY 

1. 20152C61 
Microprocessorsand 
Microcontrollers 

3 0 0 3 

2. 20152C62 VLSIDesign 3 0 0 3 

3. 20152C63 WirelessCommunication 3 0 0 3 

4. 20152S64 PrinciplesofManagement 3 0 0 3 

5. 20152C65 TransmissionLinesandRFSystems 3 0 0 3 

6. 20152E66_ Elective–II 3 0 0 3 

PRACTICALS 

7. 20152L61 
Microprocessorsand 
MicrocontrollersLaboratory 

0 0 4 2 

8. 20152L62 VLSIDesignLaboratory 0 0 4 2 

9. 20152L63 ProfessionalCommunication 0 0 2 1 

10. 20152L64 TechnicalSeminar 0 0 2 1 

SoftSkillsCourse 

11. 201ASTT TechnicalTraining 2 

TOTAL 18 0 12 26 

SEMESTER VII 
 

Sl.No 
COURSE 

CODE 
COURSETITLE L T P C 

THEORY 

1. 20152C71 
AntennasandMicrowave 
Engineering 

3 0 0 3 

2. 20152C72 OpticalCommunication 3 0 0 3 

3. 20152C73 EmbeddedandRealTimeSystems 3 0 0 3 

4. 201_ _OE74_ OpenElective – II 3 0 0 3 

5. 20152C75 
AdhocandWirelessSensor 
Networks 

3 0 0 3 

6. 20152E76_ Elective–III 3 0 0 3 

PRACTICALS 

7. 20152L77 EmbeddedLaboratory 0 0 4 2 

8. 20152L78 
AdvancedCommunication 
Laboratory 

0 0 4 2 

TOTAL 18 0 8 22 

SEMESTERVIII 
 

Sl.No 
COURSE 

CODE 
COURSETITLE L T P C 

THEORY 

1. 20152E81_ Elective–IV 3 0 0 3 

2. 20152E82_ Elective–V 3 0 0 3 

PRACTICALS 

3. 20152P83 ProjectWork 0 0 20 10 

4. 20152PEE ProgrammeExit Examination 0 0 0 2 

SoftSkillsCourse 

5. 201AGPE ProfessionalEthicsandHumanValues 2 

6. 201ASIM InterviewSkillsTrainingandMockTest 2 

TOTAL 6 0 20 22 

TOTALNO.OFCREDITS: 208 
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LISTOF ELECTIVES 

ELECTIVE-I(SEMESTERV) 
 

Sl.No 
COURSE 

CODE 
COURSETITLE L T P C 

1. 20152E56A 
ObjectOriented 

Programming 
3 0 0 3 

2. 20152E56B MedicalElectronics 3 0 0 3 

3. 20152E56C OperatingSystems 3 0 0 3 

4. 20152E56D RoboticsandAutomation 3 0 0 3 

5. 20152E56E 
NanoTechnologyand 
Applications 

3 0 0 3 

6. 20152E56F HumanRights 3 0 0 3 

7. 20152E56G TotalQualityManagement 3 0 0 3 

 

 

ELECTIVE–II(SEMESTERVI) 
 

Sl.No 
COURSE 

CODE 
COURSETITLE L T P C 

1. 20152E66A 
CryptographyandNetwork 
Security 

3 0 0 3 

2. 20152E66B 
AdvancedDigitalSignal 
Processing 

3 0 0 3 

3. 20152E66C MEMSand NEMS 3 0 0 3 

4. 20152E66D 
MultimediaCompressionand 
Communication 

3 0 0 3 

5. 20152E66E CMOSAnalogIC Design 3 0 0 3 

6. 20152E66F WirelessNetworks 3 0 0 3 

7. 20152E66G IntellectualPropertyRights 3 0 0 3 

 

 

ELECTIVE–III(SEMESTERVII) 
 

Sl.No 
COURSE 

CODE 
COURSETITLE L T P C 

1. 20152E76A 
AdvancedWireless 
Communication 

3 0 0 3 

2. 20152E76B CognitiveRadio 3 0 0 3 

3. 20152E76C 
FoundationSkills in 
IntegratedProduct 

Development 

3 0 0 3 

4. 20152E76D 
MachineLearning 
Techniques 

3 0 0 3 

5. 20152E76E 
ElectronicsPackagingand 
Testing 

3 0 0 3 

6. 20152E76F MixedSignalIC Design 3 0 0 3 

7. 20152E76G DisasterManagement 3 0 0 3 
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ELECTIVE– IV(SEMESTERVIII) 
 

Sl.No 
COURSE 

CODE 
COURSETITLE L T P C 

1. 20152E81A 
ElectroMagnetic 
Interference and 
Compatibility 

3 0 0 3 

2. 20152E81B LowPowerSoCDesign 3 0 0 3 

3. 20152E81C PhotonicNetworks 3 0 0 3 

4. 20152E81D CompressiveSensing 3 0 0 3 

5. 20152E81E DigitalImageProcessing 3 0 0 3 

 

 

ELECTIVE-V(SEMESTERVIII) 
 

Sl.No 
COURSE 

CODE 
COURSETITLE L T P C 

1. 20152E82A Video Analytics 3 0 0 3 

2. 20152E82B 
DSPArchitectureand 
Programming 

3 0 0 3 

3. 20152E82C SatelliteCommunication 3 0 0 3 

4. 20152E82D SoftComputing 3 0 0 3 

5. 20152E82E 
PrinciplesofSpeech 
Processing 

3 0 0 3 

6. 20152E82F 
FundamentalsofNano 
Science 

3 0 0 3 
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LISTOFOPENELECTIVES 

OPENELECTIVE–I(SEMESTERV) 
 

Sl. 

No 
DEPT 

COURSE 

CODE 
COURSETITLE L T P C 

1.  

CSE 

20150OE54A DatabaseManagementSystems 3 0 0 3 

2. 20150OE54B CloudComputing 3 0 0 3 

3.  

EEE 
20153OE54A IndustrialNanoTechnology 3 0 0 3 

4. 20153OE54B 
EnergyConservationand 
Management 

3 0 0 3 

5. 
MECH 

20154OE54A RenewableEnergySources 3 0 0 3 

6. 20154OE54B AutomotiveSystems 3 0 0 3 

7.  

CIVIL 
20155OE54A 

AirPollutionandControl 
Engineering 

3 0 0 3 

8. 20155OE54B GeographicInformationSystem 3 0 0 3 

 

 

OPENELECTIVE–II(SEMESTERVII) 
 

Sl. 

No 
DEPT 

COURSE 

CODE 
COURSETITLE L T P C 

1.  
CSE 

20150OE74A IntroductiontoCProgramming 3 0 0 3 

2. 20150OE74B DataStructuresandAlgorithms 3 0 0 3 

3.  

EEE 

20153OE74A BasicCircuitTheory 3 0 0 3 

4. 20153OE74B 
IntroductiontoRenewable 
EnergySystems 

3 0 0 3 

5. 
MECH 

20154OE74A IndustrialSafety 3 0 0 3 

6. 20154OE74B TestingofMaterials 3 0 0 3 

7. 
CIVIL 

20155OE74A GreenBuildingDesign 3 0 0 3 

8. 20155OE74B WasteWaterTreatment 3 0 0 3 
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B.TECH(FULLTIME)–ECE–R-2020 

 
COURSESTRUCTUREANDCREDITSDISTRIBUTION 

 

 

 

Sem 

. 

CoreCourses 
Elective 

Courses 

 

Foundation 

Courses 

Program 

Exit 

Examinatio 

n 

 

CGP 

A 

Credi 

ts 

Non- 

CGPA 

Credits 

 

Total 

Credi 

ts 

Theory 

Courses 

Practical 

Courses 

Dept. 

Elective 
OpenElective 

Nos. 
 

redit 
Nos. 

Credi 

ts 
Nos. 

Credi 

ts 
Nos. Credits Nos. Credits Nos. 

Credit 

s 
Nos. 

Credit 

s 

I 02 07 02 04 - - - - 04 14 - - 25 01 02 27 

II 03 10 02 04 - - - - 03 11 - - 25 02 04 29 

III 05 16 03 05 - - - - 01 04 - - 25 01 02 27 

IV 05 16 02 04 - - - - 01 04 - - 24 02 04 28 

V 04 13 03 06 01 03 01 03 - - - - 25 01 02 27 

VI 05 15 02 04 01 03 - - - - - - 24 01 02 26 

VII 04 12 02 04 01 03 01 03 - - - - 22 - - 22 

VIII - - 01 10 02 06 - - - - 1 2 18 02 04 22 

TOTALCREDITS 188  20 208 

 

 

 

 

 

 

 

 

HOD DEAN  DEAN - 

ACADEMICAFFAIRS 
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SEMESTERI 

20147S11 COMMUNICATIVEENGLISH L T P C 

4 0 0 4 

 
OBJECTIVES: 

 Todevelopthebasicreadingandwritingskillsoffirstyearengineeringandtechnologystudents. 

 Tohelplearnersdeveloptheirlisteningskills,whichwill,enablethemlistentolecturesand comprehend 
them by asking questions; seeking clarifications. 

 Tohelplearnersdeveloptheirspeakingskillsandspeakfluentlyinrealcontexts. 

 Tohelplearnersdevelopvocabularyofa generalkindbydeveloping their readingskills 

 

UNIT I SHARINGINFORMATIONRELATEDTOONESELF/FAMILY&FRIENDS 12 
Reading- short comprehension passages, practice in skimming-scanning and predicting- Writing- 
completing sentences- - developing hints. Listening- short texts- short formal and informalconversations. 
Speaking- introducing oneself - exchanging personal information- Language development- Wh- 
Questions- asking and answering-yes or no questions- parts of speech. Vocabulary development-- 
prefixes- suffixes- articles.- count/ uncount nouns. 

UNIT II GENERALREADINGANDFREEWRITING 12 

Reading -comprehension-pre-reading-post reading-comprehensionquestions (multiplechoicequestions 

and /or short questions/ open-ended questions)-inductive reading- short narratives and descriptions from 
newspapers including dialogues and conversations (also used as short Listening texts)- register- Writing 

– paragraph writing- topic sentence- main ideas- free writing, short narrative descriptions using some 

suggested vocabulary and structures –Listening- telephonic conversations. Speaking – sharing 
information of a personal kind—greeting – taking leave-Language development – prepositions, 

conjunctions Vocabulary development- guessing meanings of words in context. 

UNIT III GRAMMARANDLANGUAGEDEVELOPMENT 12 
Reading- short texts and longer passages (close reading) Writing- understanding text structure-use of 
reference words and discourse markers-coherence-jumbled sentences Listening – listening to longertexts 
and filling up the table- product description- narratives from different sources. Speaking- asking about 
routine actions and expressing opinions. Language development- degrees of comparison- pronouns- 
direct vs indirect questions- Vocabulary development – single word substitutes- adverbs. 

UNIT IV READINGANDLANGUAGEDEVELOPMENT 12 

Reading- comprehension-reading longer texts- reading different types of texts- magazines Writing-letter 
writing, informal or personal letters-e-mails-conventions of personal email-Listening- listening to 
dialogues or conversations and completing exercises based on them. Speaking- speaking about oneself- 
speaking about one‘s friend- Language development-Tenses- simple present-simple past- present 
continuous and past continuous- Vocabulary development- synonyms-antonyms- phrasal verbs 

UNIT V EXTENDEDWRITING 12 

Reading- longer texts- close reading –Writing- brainstorming -writing short essays – developing an 
outline- identifying main and subordinate ideas- dialogue writing-Listening – listening to talks- 

conversations- Speaking – participating in conversations- short group conversations-Language 

development-modal verbs- present/ past perfect tense - Vocabulary development-collocations-fixedand 

semi-fixed expressions. 

TOTAL:60PERIODS 

OUTCOMES: 

Attheendofthecourse, learnerswillbeableto: 

 Readarticlesofa generalkindinmagazinesand newspapers. 

 Participateeffectivelyininformalconversations;introducethemselvesandtheirfriendsandexpress 
opinions in English. 
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 ComprehendconversationsandshorttalksdeliveredinEnglish 

 Writeshort essaysofageneralkindandpersonallettersandemailsinEnglish. 

 
TEXTBOOKS: 

1. Board of Editors.Using English A Coursebook for Undergarduate Engineers and Technologists. 

Orient BlackSwan Limited, Hyderabad: 2015 

2. Richards,C.Jack. InterchangeStudents’Book-2NewDelhi:CUP,2015. 
 

REFERENCES: 
1. Bailey,Stephen. AcademicWriting:Apracticalguideforstudents.NewYork:Rutledge,2011. 
2. Means,L. Thomas and Elaine Langlois. English & Communication For Colleges. 

CengageLearning,USA:2007 
3. Redston, Chris &Gillies Cunningham Face2Face (Pre-intermediate Student‘s Book& Workbook) 

Cambridge University Press, New Delhi: 2005 

4. Comfort,Jeremy,etal.SpeakingEffectively:DevelopingSpeakingSkillsforBusinessEnglish. 

CambridgeUniversityPress,Cambridge:Reprint2011 
5. DuttP.KiranmaiandRajeevanGeeta.BasicCommunicationSkills,FoundationBooks:2013. 

6. CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 1 1 1 1 1 3 3 3 1 3 - 3 - - - 

2 1 1 1 1 1 3 3 3 1 3 - 3 - - - 

3 2 3 2 3 2 3 3 3 2 3 3 3 - - - 

4 2 3 2 3 2 3 3 3 2 3 3 3 - - - 

5 2 3 3 3 - 3 3 3 2 3 - 3 - - - 

AVg. 1.6 2.2 1.8 2.2 1.5 3 3 3 1.6 3 3 3 - - - 

7. 1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTERI 

 

20148S12 ENGINEERINGMATHEMATICSI L T P C 

4 0 0 4 

OBJECTIVES: 

 The goal of this course is to achieve conceptual understanding and to retain the best traditions of 
traditional calculus. The syllabus is designed to provide the basic tools of calculus mainly for the 

purpose of modelling the engineering problems mathematically and obtaining solutions. This is a 
foundation course which mainly deals with topics such as single variable and multivariablecalculus 
and plays an important role in the understanding of science, engineering, economics and computer 
science, among other disciplines. 

UNIT I DIFFERENTIALCALCULUS 12 
Representation of functions - Limit of a function - Continuity - Derivatives - Differentiation rules - 
Maxima and Minima of functions of one variable. 

UNIT II FUNCTIONSOFSEVERALVARIABLES 12 
Partial differentiation – Homogeneous functions and Euler‘s theorem – Total derivative – Change of 
variables – Jacobians – Partial differentiation of implicit functions – Taylor‘s series for functions of two 
variables – Maxima and minima of functions of two variables – Lagrange‘s method of undetermined 
multipliers. 

UNIT III INTEGRALCALCULUS 12 

Definite and Indefinite integrals - Substitution rule - Techniques of Integration - Integration by parts, 
Trigonometric integrals, Trigonometric substitutions, Integration of rational functions bypartial fraction, 
Integration of irrational functions - Improper integrals. 

UNIT IV MULTIPLEINTEGRALS 12 
Double integrals – Change of order of integration – Double integrals in polar coordinates – 
Areaenclosedbyplanecurves – Tripleintegrals – Volume ofsolids – Changeof variables indoubleandtriple 
integrals. 

UNIT V DIFFERENTIALEQUATIONS 12 
Higher order linear differential equations with constant coefficients- Method of variation of parameters– 
Homogenous equation of Euler‘s and Legendre‘s type – System of simultaneous linear differential 
equations with constant coefficients - Method of undetermined coefficients. 

TOTAL:60PERIODS 

 

OUTCOMES: 
Aftercompletingthiscourse,studentsshoulddemonstratecompetencyinthefollowingskills: 

 Useboththelimitdefinitionandrulesofdifferentiationtodifferentiatefunctions. 

 Applydifferentiationtosolvemaximaandminimaproblems. 

 EvaluateintegralsbothbyusingRiemannsumsandbyusingtheFundamentalTheoremof Calculus. 

 Apply integration to computemultipleintegrals,area,volume,integralsin polarcoordinates,in addition 
to change of order and change of variables. 

 Evaluateintegralsusingtechniquesofintegration,suchassubstitution,partialfractionsandintegration by 
parts. 

 Determineconvergence/divergenceofimproperintegralsandevaluateconvergent improper 
integrals. 

 Applyvarioustechniquesinsolvingdifferentialequations. 
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TEXTBOOKS : 
1. GrewalB.S.,―HigherEngineeringMathematics‖,KhannaPublishers,NewDelhi,43rdEdition, 2014. 
2. JamesStewart,"Calculus:EarlyTranscendentals",CengageLearning,7thEdition,NewDelhi, 2015. 

[ForUnitsI& III- Sections1.1, 2.2, 2.3,2.5, 2.7(Tangentsproblemsonly),2.8, 3.1 to 3.6, 
3.11, 4.1,4.3,5.1(Areaproblemsonly),5.2,5.3,5.4(excludingnetchangetheorem),5.5,7.1-7.4 
and7.8]. 

REFERENCES: 
1. Anton,H,Bivens,IandDavis,S,"Calculus",Wiley,10thEdition, 2016. 
2. Jain R.K. and Iyengar S.R.K., ―Advanced Engineering Mathematics‖, Narosa Publications, New 

Delhi, 3rd Edition, 2007. 
3. Narayanan, S. and Manicavachagom Pillai, T. K., ―Calculus" Volume I and II, S. 

ViswanathanPublishers Pvt. Ltd., Chennai, 2007. 
4. SrimanthaPalandBhunia,S.C,"EngineeringMathematics"OxfordUniversityPress,2015. 

5. Weir,M.DandJoelHass,"ThomasCalculus",12thEdition,PearsonIndia,2016. 

 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 3 3 1 1 0 0 0 0 2 0 2 3 - - - 

CO2 3 3 1 1 0 0 0 0 2 0 2 3 - - - 

CO3 3 3 1 1 0 0 0 0 2 0 2 3 - - - 

CO4 3 3 1 1 0 0 0 0 2 0 2 3 - - - 

CO5 3 3 1 1 0 0 0 0 2 0 2 3 - - - 

Avg 3 3 1 1 0 0 0 0 2 0 2 3 - - - 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER I 

20149S13 ENGINEERIN        GPHYSICS L T P C 

3 0 0 3 

OBJECTIVES: 

 ToenhancethefundamentalknowledgeinPhysicsanditsapplicationsrelevanttovarious streams of 
Engineering and Technology. 

UNIT I PROPERTIESOFMATTER 9 
Elasticity – Stress-strain diagram and its uses - factors affecting elastic modulus and tensile strength – 
torsionalstress anddeformations –twistingcouple-torsionpendulum:theoryandexperiment -bending of 

beams - bending moment – cantilever: theory and experiment – uniform and non-uniform bending: 
theory and experiment - I-shaped girders - stress due to bending in beams. 

UNIT II WAVES ANDFIBEROPTICS 9 

Oscillatorymotion–forcedanddampedoscillations:differentialequationanditssolution– 

plane progressive waves – wave equation. Lasers : population of energy levels, Einstein‘s A and B 
coefficients derivation – resonant cavity, optical amplification (qualitative) – Semiconductor lasers: 

homojunction and heterojunction – Fiber optics: principle, numerical aperture and acceptance angle - 
types of optical fibres (material, refractive index, mode) – losses associated with optical fibers - fibre 
optic sensors: pressure and displacement. 

UNIT III THERMALPHYSICS 9 
Transfer of heat energy – thermalexpansionof solids andliquids – expansionjoints - bimetallic strips - 
thermal conduction, convection and radiation – heat conductions in solids – thermal conductivity - 
Forbe‘s and Lee‘s disc method: theory and experiment - conduction through compound media (series 
and parallel) – thermal insulation – applications: heat exchangers, refrigerators, ovens and solar water 
heaters. 

UNIT IV QUANTUMPHYSICS 9 

Black body radiation – Planck‘s theory (derivation) – Compton effect: theory and experimental 
verification – wave particle duality – electron diffraction – concept of wave function and its physical 
significance– Schrödinger‘s waveequation –timeindependent andtimedependent equations –particle in a 
one-dimensional rigid box – tunnelling (qualitative) - scanning tunnelling microscope. 

UNIT V CRYSTALPHYSICS 9 
Single crystalline, polycrystalline and amorphous materials – single crystals: unit cell, crystal systems, 
Bravais lattices, directions and planes in a crystal, Miller indices – inter-planar distances - coordination 
number and packing factor for SC, BCC, FCC, HCP and diamond structures - crystal imperfections: 
point defects, line defects – Burger vectors, stacking faults – role of imperfections in plasticdeformation 
- growth of single crystals: solution and melt growth techniques. 

TOTAL: 45 PERIODS 

 

OUTCOMES: 
Uponcompletionofthis course, 

 Thestudentswillgainknowledgeonthebasicsofpropertiesofmatter andits applications, 

 Thestudentswillacquireknowledgeontheconceptsofwavesandopticaldevicesandtheir applications 
in fibre optics, 

 The studentswillhave adequate knowledgeontheconceptsofthermalpropertiesofmaterials and their 
applications in expansion joints and heat exchangers, 

 Thestudentswillgetknowledgeonadvancedphysicsconceptsofquantumtheoryandits applications in 
tunneling microscopes, and 

 The students will understand the basics of crystals, their structures and different crystal 
growthtechniques. 
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TEXTBOOKS: 

1. Bhattacharya,D.K.&Poonam,T.―EngineeringPhysics‖.OxfordUniversityPress, 2015. 
2. Gaur,R.K.&Gupta,S.L.―EngineeringPhysics‖.DhanpatRaiPublishers, 2012. 
3. Pandey,B.K.&Chaturvedi,S.―EngineeringPhysics‖.CengageLearningIndia, 2012. 

 

REFERENCES: 
1. Halliday,D.,Resnick,R.&Walker,J.―Principles ofPhysics‖.Wiley, 2015. 
2. Serway, R.A. & Jewett, J.W. ―Physics for Scientists and Engineers‖. Cengage Learning, 

2010. 
3. Tipler,P.A.&Mosca,G.―PhysicsforScientistsandEngineerswithModernPhysics‘.W.H.Freeman, 

2007. 
 

CO’s-PO’s&PSO’sMAPPING 

CO PO PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 3 2 1 1 1 - - - - - - - - - 

2 3 3 2 1 2 1 - - - - - - - - - 

3 3 3 2 2 2 1 - - - - - 1 - - - 

4 3 3 1 1 2 1 - - - - - - - -  

5 3 3 1 1 2 1 - - - - - - - - - 

AV 3 3 1.6 1.2 1.8 1 - - - - - 1 - - - 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER I 

20149S14 ENGINEERING CHEMISTRY L T P C 

3 0 0 3 

OBJECTIVES: 

 To make the students conversant with boiler feed water requirements, related problems and water 
treatment techniques. 

 To develop an understanding of the basic concepts of phase rule and its applications to single and 
two component systems and appreciate the purpose and significance of alloys. 

 Preparation,propertiesandapplicationsofengineeringmaterials. 

 Typesoffuels,calorificvaluecalculations, manufactureofsolid,liquidandgaseousfuels. 

 Principles and generation of energy in batteries, nuclear reactors, solar cells, wind mills and 
fuelcells. 

UNIT I WATERANDITSTREATMENT 9 
Hardness of water – types – expression of hardness – units – estimation of hardness of water byEDTA – 
numerical problems – boiler troubles (scale and sludge) – treatment of boiler feed water – Internal 
treatment (phosphate, colloidal, sodium aluminate and calgon conditioning) external treatment – Ion 
exchange process, zeolite process – desalination of brackish water - Reverse Osmosis. 

UNIT II SURFACECHEMISTRYANDCATALYSIS 9 
Adsorption: Types of adsorption – adsorption of gases on solids – adsorption of solute from solutions – 
adsorption isotherms – Freundlich‘s adsorption isotherm – Langmuir‘s adsorption isotherm – contact 
theory – kinetics of surface reactions, unimolecular reactions, Langmuir - applications of adsorption on 
pollution abatement. Catalysis: Catalyst – types of catalysis – criteria 

–autocatalysis – catalytic poisoningandcatalytic promoters -acidbasecatalysis – applications (catalytic 
convertor) – enzyme catalysis– Michaelis – Menten equation. 

UNIT III ALLOYSANDPHASE RULE 9 
Alloys: Introduction- Definition- properties of alloys- significance of alloying, functions and effect of 
alloying elements- Nichromeand stainless steel (18/8) – heat treatment of steel. Phaserule: Introduction, 
definition of terms with examples, one component system -water system - reduced phase rule - thermal 
analysis and cooling curves - two component systems - lead-silver system - Pattinson process. 

UNIT IV FUELSANDCOMBUSTION 9 

Fuels: Introduction - classification of fuels - coal - analysis of coal (proximate and ultimate) - 
carbonization - manufactureof metallurgical coke(OttoHoffmannmethod) - petroleum - manufactureof 

synthetic petrol (Bergius process) - knocking - octane number - diesel oil - cetane number - natural gas - 

compressed natural gas (CNG) - liquefied petroleum gases (LPG) - power alcohol and biodiesel. 
Combustion of fuels: Introduction - calorific value - higher and lower calorific values- theoretical 

calculation ofcalorificvalue-ignitiontemperature-spontaneous ignitiontemperature-explosiverange - flue 

gas analysis (ORSAT Method). 

UNIT V ENERGYSOURCESANDSTORAGEDEVICES 9 
Nuclear fission - controlled nuclear fission - nuclear fusion - differences between nuclear fission and 
fusion-nuclear chainreactions - nuclear energy-lightwater nuclear power plant -breeder reactor -solar 
energyconversion - solar cells - wind energy. Batteries, fuelcells andsupercapacitors:Types of batteries 
– primary battery (dry cell) secondary battery (lead acid battery, lithium-ion-battery) fuel cells – H2-
O2fuel cell. 

TOTAL:45PERIODS 

OUTCOMES: 

 The knowledge gained on engineering materials, fuels, energy sources and water treatment 
techniques willfacilitatebetter understandingof engineeringprocesses andapplications for further 
learning. 
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TEXTBOOKS: 

1. S.S.DaraandS. S. Umare, ―ATextbookofEngineeringChemistry‖, S.Chand& CompanyLTD, New 

Delhi, 2015 
2. P. C. Jain and Monika Jain, ―Engineering Chemistry‖ Dhanpat Rai Publishing Company (P) 

LTD, New Delhi, 2015 

3. S. Vairam, P. Kalyani andSuba Ramesh, ―EngineeringChemistry‖, WileyIndia PVT, LTD, New 

Delhi, 2013. 

REFERENCES: 

1. FriedrichEmich,―EngineeringChemistry‖,ScientificInternationalPVT,LTD,NewDelhi,2014. 
2. PrasantaRath,―EngineeringChemistry‖,CengageLearningIndiaPVT,LTD,Delhi,2015. 
3. Shikha Agarwal, ―Engineering Chemistry-Fundamentals and Applications‖, Cambridge 

University Press, Delhi, 2015. 
 

 

 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 2 2 1 - 1 1 - - - - 1 - - - 

2 2 - - 1 - 2 2 - - - - - - - - 

3 3 1 - - - - - - - - - - - - - 

4 3 1 1 - - 1 2 - - - - - - - - 

5 3 1 2 1 - 2 2 - - - - 2 - - - 

CO 2.8 1.3 1.6 1 - 1.5 1.8 -  - - 1.5 - - - 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER  I 

20154S15 ENGINEERING   GRAPHICS L T P C 

2 0 4 4 

OBJECTIVES: 

 Todevelopinstudents,graphicskillsforcommunicationofconcepts,ideasanddesignof Engineering 
products. 

 Toexposethemtoexistingnationalstandardsrelatedtotechnicaldrawings. 

CONCEPTSANDCONVENTIONS(NotforExamination) 1 

Importance of graphics in engineering applications – Use of drafting instruments – BIS conventions and 
specifications – Size, layout and folding of drawing sheets – Lettering and dimensioning. 

 

UNIT I PLANECURVESANDFREEHANDSKETCHING 7+12 
Basic Geometrical constructions, Curves used in engineering practices: Conics – Construction of ellipse, 
parabola and hyperbola by eccentricity method – Construction of cycloid – construction of involutes of 
square and circle – Drawing of tangents and normal to the above curves. 

Visualization concepts and Free Hand sketching: Visualization principles –Representation of Three 

Dimensional objects – Layout of views- Freehand sketching of multiple views from pictorial views of 
objects 

UNIT II PROJECTIONOFPOINTS,LINESANDPLANESURFACE 6+12 
Orthographic projection- principles-Principal planes-First angle projection-projection of points. 
Projection of straight lines (only First angle projections) inclined to both the principal planes - 

Determination of true lengths and true inclinations by rotating line method and traces Projection ofplanes 
(polygonal and circular surfaces) inclined to both the principal planes by rotating object method. 

 

UNIT III PROJECTIONOFSOLIDS 5+12 
Projection of simple solids like prisms, pyramids, cylinder, cone and truncated solids when the axis is 
inclined to one of the principal planes by rotating object method. 

 

UNIT IV PROJECTION OF SECTIONED SOLIDS AND DEVELOPMENT OF 

SURFACES 

5+12 
Sectioning of above solids in simple vertical position when the cutting plane is inclined to the one of the 

principal planes and perpendicular to the other – obtaining true shape of section. Development of lateral 

surfaces of simple and sectioned solids – Prisms, pyramids cylinders and cones. 

UNIT V ISOMETRICANDPERSPECTIVEPROJECTIONS 6+12 
Principles of isometric projection – isometric scale –Isometric projections of simple solids and truncated 
solids-Prisms,pyramids,cylinders,cones-combinationoftwosolidobjectsinsimple verticalpositions 

-Perspectiveprojectionofsimplesolids-Prisms,pyramidsandcylindersbyvisualraymethod. 

TOTAL:90PERIODS 

 

OUTCOMES: 

Onsuccessfulcompletionofthiscourse, thestudentwillbeableto: 

 FamiliarizewiththefundamentalsandstandardsofEngineeringgraphics 

 Performfreehandsketchingofbasicgeometricalconstructionsandmultipleviewsofobjects. 

 Projectorthographicprojectionsoflinesandplanesurfaces. 

 Drawprojectionsandsolidsanddevelopmentofsurfaces. 

 Visualizeandtoproject isometricandperspectivesectionsofsimplesolids. 

 

TEXTBOOKS: 

1. NatrajanK.V.,―AtextbookofEngineeringGraphics‖,DhanalakshmiPublishers,Chennai, 2009. 
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2. Venugopal K. and Prabhu Raja V., ―Engineering Graphics‖, New Age International (P) Limited, 
2008. 

REFERENCES: 

1. Bhatt N.D. and Panchal V.M., ―Engineering Drawing‖, Charotar Publishing House, 50th Edition, 
2010. 

2. Basant Agarwal and Agarwal C.M., ―Engineering Drawing‖, Tata McGraw Hill Publishing 
Company Limited, New Delhi, 2008. 

3. Gopalakrishna K.R., ―Engineering Drawing‖ (Vol. I&II combined), Subhas Stores, Bangalore, 
2007. 

4. Luzzader, Warren.J. and Duff,John M., ―Fundamentals of Engineering Drawing with an 
Introduction to Interactive Computer Graphics for Design and Production, Eastern Economy 
Edition, Prentice Hall of India Pvt. Ltd, New Delhi, 2005. 

5. N S Parthasarathy And Vela Murali, ―Engineering Graphics‖, Oxford University, Press, New 
Delhi, 2015. 

6. ShahM.B.,andRanaB.C.,―EngineeringDrawing‖,Pearson,2ndEdition,2009. 

PublicationofBureauofIndianStandards: 

 IS 10711– 2001:TechnicalproductsDocumentation–Sizeandlayoutofdrawingsheets.

 IS9609(Parts 0&1) –2001:TechnicalproductsDocumentation– Lettering.

 IS10714(Part 20)–2001&SP46 –2003:Linesfortechnicaldrawings.

 IS11669– 1986&SP46–2003:DimensioningofTechnicalDrawings.

 IS15021(Parts 1to4)–2001:Technicaldrawings–ProjectionMethods.





CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 1 2 - 2 - - - - 3 - 2 2 2 - 

2 3 1 2 - 2 - - - - 3 - 2 2 2 - 

3 3 1 2 - 2 - - - - 3 - 2 2 2 - 

4 3 1 2 - 2 - - - - 3 - 2 2 2 - 

5 3 1 2 - 2 - - - - 3 - 2 2 2 - 

CO 3 1 2 - 2 - - - - 3 - 2 2 2 - 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER I 

20150S16 PROBLEM SOLVING AND BASICS OF PYTHON PROGRAMMING 

L T P C 

3 0 0 3 

OBJECTIVES: 

 To  know the basics of algorithmic problem solving

 To read and write simple Python programs.

 To develop Python programs with conditional sandloops.

 To define Python functions and call them.

 To use Python data structures–-lists, tuples,dictionaries.

 To do input/output with files in Python.

UNIT I ALGORITHMIC  PROBLEM SOLVING 9 
Algorithms, building blocks of algorithms (statements, state, control flow, functions), notation (pseudo 
code, flow chart, programming language), algorithmic problem solving, simple strategies for developing 
algorithms (iteration, recursion). Illustrative problems: find minimum in a list, insert a card in a list of 
sorted cards, guess an integer number in a range, Towers of Hanoi. 

UNIT II DATA,EXPRESSIONS,STATEMENTS 9 
Python interpreter and interactive mode; values and types: int, float, boolean, string, and list; variables, 
expressions, statements, tuple assignment, precedence of operators, comments; modules and functions, 
function definition and use, flow of execution, parameters and arguments; Illustrative programs:exchange 
the values of two variables, circulate the values of n variables, distance between two points. 

UNIT III CONTROL FLOW, FUNCTIONS 9 

Conditionals:Booleanvaluesandoperators,conditional(if),alternative(if-else), chained 
conditional (if-elif-else); Iteration: state, while, for, break, continue, pass; Fruitful functions: return 
values, parameters, local and global scope, function composition, recursion; Strings: string slices, 
immutability, string functions and methods, string module; Lists as arrays. Illustrative programs: square 
root, gcd, exponentiation, sum an array of numbers, linear search, binary search. 

UNIT IV LISTS,TUPLES, DICTIONARIES 9 

Lists:listoperations,listslices,listmethods,listloop,mutability,aliasing,cloninglists,list 

parameters;Tuples:tupleassignment,tupleasreturnvalue;Dictionaries:operationsandmethods; 
advancedlistprocessing-listcomprehension;Illustrativeprograms:selectionsort,insertionsort,mergesort, 

histogram. 

UNIT V FILES,MODULES,PACKAGES 9 
Filesandexception:textfiles, readingandwritingfiles, formatoperator;commandlinearguments, errors and 
exceptions, handling exceptions, modules, packages; Illustrative programs: word count, copy file. 

TOTAL:45PERIODS 

OUTCOMES: 

Uponcompletionofthecourse, studentswillbeableto 

 Developalgorithmicsolutionstosimplecomputationalproblems

 Read,write, executebyhandsimplePythonprograms.

 StructuresimplePythonprogramsfor solvingproblems.

 DecomposeaPythonprogramintofunctions.

 RepresentcompounddatausingPythonlists,tuples,dictionaries.

 Readandwritedata from/tofilesinPythonPrograms.
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TEXTBOOKS: 
1. AllenB. Downey, ``ThinkPython:HowtoThinkLikea Computer Scientist‘‘, 2nd edition, Updated for 

Python 3, Shroff/O‘Reilly Publishers, 2016 (http://greenteapress.com/wp/think-python/) 
2. Guido van Rossum and Fred L. Drake Jr, ―An Introduction to Python – Revised and updated for 

Python 3.2, Network Theory Ltd., 2011. 

 
REFERENCES: 

1. JohnVGuttag, ―IntroductiontoComputationandProgramming UsingPython‘‘, Revisedand 
expanded Edition, MIT Press , 2013 

2. Robert Sedgewick, Kevin Wayne, Robert Dondero, ―Introduction to Programming in Python: An 
Inter-disciplinary Approach, Pearson India Education Services Pvt. Ltd., 2016. 

3. TimothyA. Budd,―ExploringPython‖,Mc-GrawHillEducation(India)PrivateLtd.,,2015. 

4. KennethA.Lambert,―FundamentalsofPython:FirstPrograms‖,CENGAGELearning,2012. 

5. Charles Dierbach, ―Introduction to Computer Science using Python: A Computational Problem- 
Solving Focus, Wiley India Edition, 2013. 

6. Paul Gries, Jennifer Campbell and Jason Montojo, ―Practical Programming: An Introduction 

toComputer Science using Python 3‖, Second edition, Pragmatic Programmers, LLC, 2013. 

 

 

CO’s-PO’s&PSO’sMAPPING 

CO’s 
PO’s PSO’s 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

1 3 3 3 3 3 - - - - - 3 2 3 3 

2 3 3 3 3 3 - - - - - 3 2 3 - 

3 3 3 3 3 2 - - - - - 2 - 3 - 

4 3 2 - 2 2 - - - - - 1 - 3 - 

5 1 2 - - 1 - - - - - 1 - 2 - 

6 2 - - - 2 - - - - - 1 - 2 - 

AVg. 2 3 3 3 2 - - - - - 2 2 3 3 

1-low,2-medium,3-high,‘-'-nocorrelation 

http://greenteapress.com/wp/think-python/
http://greenteapress.com/wp/think-python/
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SEMESTERI 

20150L17 PROBLEM SOLVING AND BASICS OF PYTHON PROGRAMMING LAB 

 

 

OBJECTIVES 

 Towrite, test,anddebugsimplePythonprograms. 

 ToimplementPythonprograms withconditionalsandloops. 

 UsefunctionsforstructuringPythonprograms. 

 RepresentcompounddatausingPythonlists,tuples,dictionaries. 

 Readandwritedatafrom/tofilesinPython. 

 

LISTOFPROGRAMS 

1. ComputetheGCDoftwo numbers. 

2. Findthesquarerootofa number(Newton‘smethod) 

3. Exponentiation(power ofa number) 

4. Findthemaximumofa listofnumbers 

5. Linear searchandBinarysearch 

6. Selectionsort,Insertionsort 

7. Mergesort 

8. Firstnprimenumbers 

9. Multiplymatrices 

10. Programsthattakecommandlinearguments(wordcount) 

11. Findthemostfrequentwordsinatextreadfromafile 

12. SimulateellipticalorbitsinPygame 

13. SimulatebouncingballusingPygame 

PLATFORMNEEDED 

 Python3interpreterforWindows/Linux 

 

OUTCOMES 

Uponcompletionofthecourse, studentswillbeableto: 

 Write,test, anddebugsimplePythonprograms. 

 ImplementPythonprogramswithconditionalsandloops. 

 DevelopPythonprogramsstep-wisebydefiningfunctionsandcallingthem. 

 UsePythonlists,tuples,dictionariesforrepresentingcompounddata. 

 Readandwritedatafrom/tofilesinPython. 

TOTAL:60PERIODS 

 

 

 CO’s-PO’s&PSO’sMAPPING 

1-low,2-medium,3-high,‘-'-nocorrelation 
 

 

CO’s 
PO’s PSO’s 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

1 3 3 3 3 3 - - - - - 3 2 3 3 

2 3 3 3 3 3 - - - - - 3 2 3 - 

3 3 3 3 3 2 - - - - - 2 - 3 - 

4 3 2 - 2 2 - - - - - 1 - 3 - 

5 1 2 - - 1 - - - - - 1 - 2 - 

6 2 - - - 2 - - - - - 1 - 2 - 

AVg. 2 3 3 3 2 - - - - - 2 2 3 3 

L T P C 

0 0 4 2 
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SEMESTERI 

20149L18 PHYSICS AND CHEMISTRY LABORATORY L T P C 

0 0 4 2 
OBJECTIVES: 

To introduce different experiments to test basic understanding of physics concepts applied in 
optics, thermal physics, properties of matter and liquids. 

 

LISTOFEXPERIMENTS: PHYSICSLABORATORY(Any5Experiments) 

1. Determinationofrigiditymodulus –Torsionpendulum 
2. DeterminationofYoung‘s modulusbynon-uniformbendingmethod 

a) Determinationofwavelength,andparticlesizeusingLaser 

b) Determinationofacceptanceangleinanopticalfiber. 
3. Determinationofthermalconductivityofabadconductor–Lee‘sDisc method. 

4. Determinationofvelocityofsoundandcompressibilityofliquid–Ultrasonicinterferometer 

5. Determinationofwavelengthofmercuryspectrum–spectrometergrating 

6. Determinationofbandgapofasemiconductor 

7. Determinationofthicknessofa thinwire–Air wedgemethod 

TOTAL:30PERIODS 

OUTCOMES: 

Uponcompletionofthecourse, thestudentswillbeableto 
applyprinciplesofelasticity,opticsandthermalpropertiesforengineeringapplications. 

CHEMISTRYLABORATORY:(Anysevenexperiments tobeconducted) OBJECTIVES: 

 To make the student to acquire practical skills in the determination of water quality parameters 
through volumetric and instrumental analysis. 

 Toacquaintthestudentswiththedeterminationofmolecularweightofapolymerby viscometery. 

1. Estimation of HCl using Na2CO3as primary standard and Determination of alkalinity in water 

sample. 

2. Determinationoftotal,temporary&permanenthardnessofwater byEDTAmethod. 
3. DeterminationofDOcontentofwater samplebyWinkler‘smethod. 

4. Determinationofchloridecontentofwatersamplebyargentometric method. 
5. EstimationofcoppercontentofthegivensolutionbyIodometry. 

6. DeterminationofstrengthofgivenhydrochloricacidusingpHmeter. 

7. Determinationofstrengthofacidsinamixtureofacidsusingconductivity meter. 
8. Estimationofironcontent ofthegivensolutionusingpotentiometer. 
9. Estimation of iron contentof the watersample usingspectrophotometer(1,10-Phenanthroline / 

thiocyanate method). 

10. Estimationofsodiumandpotassiumpresent inwaterusingflamephotometer. 
11. DeterminationofmolecularweightofpolyvinylalcoholusingOstwaldviscometer. 

12. Pseudofirstorderkinetics-ester hydrolysis. 
13. Corrosionexperiment-weightlossmethod. 
14. DeterminationofCMC. 

15. Phasechangeinasolid. 

16. Conductometrictitrationofstrongacidvsstrongbase. 
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OUTCOMES: 
Thestudentswillbeoutfittedwithhands-onknowledgeinthequantitativechemicalanalysisof water quality 

related parameters. 
TOTAL:30PERIODS 

TEXTBOOKS: 

1. Vogel‘sTextbookofQuantitativeChemicalAnalysis (8THedition, 2014) 

 

CO’s-PO’s&PSO’sMAPPING 

CO’s 
PO’s PSO’s 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

1 3 3 3 3 3 - - - - - 3 2 3 3 

2 3 3 3 3 3 - - - - - 3 2 3 - 

3 3 3 3 3 2 - - - - - 2 - 3 - 

4 3 2 - 2 2 - - - - - 1 - 3 - 

5 1 2 - - 1 - - - - - 1 - 2 - 

6 2 - - - 2 - - - - - 1 - 2 - 

AVg. 2 3 3 3 2 - - - - - 2 2 3 3 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTERI 

201AGIT INDUCTION TRAINING PROGRAMME L T P C 

0 0 0 2 

The InductionProgramis designed to makethe newlyjoined 

studentsfeelcomfortable,sensitize them towards exploring theiracademic interests and 

activities, reducing competition and making them work for excellence, promote 

bonding within them, build relations between teachers and students, give a broaderview 

of life, and building of character. 

uctionprogram 3weeksduration 

uctionprogramforstudentstobeoffered right 

at the start of the first year. 

 Physicalactivity 
 CreativeArts 

 UniversalHumanValues 

 Literary 

 ProficiencyModules 

 LecturesbyEminentPeople 

 VisitstolocalAreas 

 FamiliarizationtoDept./Branch&Innovations 

 

TheactivitiesduringtheInductionProgramwould haveanInitialPhase, aRegularPhase and a 

Closing Phase. The Initial and Closing Phases would be two days each. 
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SEMESTER II 

20147S21 TECHNICALENGLISH L T PC 

4 0 0 4 

OBJECTIVES: 

TheCoursepreparessecondsemesterengineeringandTechnologystudentsto: 

 Developstrategiesandskillstoenhancetheirabilitytoreadandcomprehendengineeringand technology 
texts. 

 Fostertheirabilitytowriteconvincingjobapplicationsandeffectivereports. 

 Developtheirspeakingskillstomaketechnicalpresentations,participateingroupdiscussions. 

 Strengthen their listening skill which will help themcomprehend lectures and talks in their areas of 
specialization. 

UNIT I INTRODUCTIONTECHNICALENGLISH 12 
Listening- Listening to talks mostly of a scientific/technical nature and completing information-gap 

exercises- Speaking –Asking for and giving directions- Reading – reading short technical texts from 

journals-newsapapers-Writing-purposestatements–extendeddefinitions–issue-writinginstructions 
– checklists-recommendations-Vocabulary Development- technical vocabulary LanguageDevelopment 

–subject verb agreement - compound words. 

UNIT II READINGANDSTUDYSKILLS 12 

Listening- Listening to longer technical talks and completing exercises based on them - Speaking – 

describing a process-Reading – reading longer technical texts- identifying the various transitions in a 

text- paragraphing- Writing- interpreting cgarts, graphs- Vocabulary Development-vocabulary used in 
formal letters/emails and reports Language Development- impersonal passive voice, numerical 

adjectives. 

UNIT III TECHNICALWRITINGANDGRAMMAR 12 
Listening- Listeningtoclassroomlectures/ talkls onengineering/technology -Speaking – introductionto 

technical presentations- Reading – longer texts both general and technical, practice in speed reading; 

Writing-Describing a process, use of sequence words- Vocabulary Development- sequence words- 
Misspelled words. Language Development- embedded sentences 

UNIT IV REPORTWRITING 12 

Listening- Listening to documentaries and making notes. Speaking – mechanics of presentations- 
Reading –readingfor detailedcomprehension- Writing- email etiquette- job application– cover letter – 
Résumé preparation( via email and hard copy)- analytical essays and issue based essays--Vocabulary 

Development- finding suitable synonyms-paraphrasing-. Language Development- clauses- if 
conditionals. 

UNIT V GROUPDISCUSSIONANDJOBAPPLICATIONS 12 
Listening- TED/Ink talks; Speaking –participating in a group discussion -Reading– reading and 
understanding technical articles Writing– Writing reports- minutes of a meeting- accident and survey- 
Vocabulary Development- verbal analogies Language Development- reported speech 

TOTAL 60 

PERIODS 

 

OUTCOMES: 

Attheendofthecourselearnerswillbeableto: 

 Readtechnicaltexts andwritearea-specifictexts effortlessly. 

 Listenandcomprehendlecturesandtalksintheirareaofspecialisationsuccessfully. 

 Speakappropriatelyandeffectivelyinvariedformalandinformalcontexts. 

 Writereportsandwinningjobapplications. 
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TEXTBOOKS: 
1. Boardofeditors. FluencyinEnglishACoursebookforEngineeringandTechnology. Orient 

Blackswan, Hyderabad: 2016 
2. Sudharshana.N.PandSaveetha.C.EnglishforTechnicalCommunication.Cambridge 

University Press: New Delhi, 2016. 

 

 

 

REFERENCES: 
1. Raman,MeenakshiandSharma,Sangeetha-TechnicalCommunicationPrinciples and 

Practice.Oxford University Press: New Delhi,2014. 

2. Kumar,Suresh.E.EngineeringEnglish.OrientBlackswan:Hyderabad,2015 

3. Booth-L.Diana,ProjectWork,OxfordUniversityPress,Oxford:2014. 

4. Grussendorf,Marion,EnglishforPresentations, OxfordUniversityPress,Oxford:2007 
5. Means,L.ThomasandElaineLanglois,English&CommunicationForColleges. 

CengageLearning,USA:2007 

 

AdditionalReading: 

StudentscanbeaskedtoreadTagore,ChetanBhagatandforsupplementary reading. 

 

 
CO’s-PO’s&PSO’sMAPPING 

CO 
PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

1 3 3 3 3 1 3 3 3 3 3 3 3 - - - 

2 3 3 3 3 1 3 3 3 3 3 3 3 - - - 

3 3 3 3 3 1 3 3 3 3 3 3 3 - - - 

4 3 3 3 3 1 3 3 3 3 3 3 3 - - - 

5 3 3 3 3 1 3 3 3 3 3 3 3 - - - 

AVg. 3 3 3 3 1 3 3 3 3 3 3 3 - - - 

1- low,2-medium,3-high,‘-“-nocorrelation 
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SEMESTER II 

20148S22 ENGINEERINGMATHEMATICSII L T P C 

4 0 0 4 

 

OBJECTIVES: 

This course is designed to cover topics such as MatrixAlgebra, Vector Calculus, Complex Analysis and 
Laplace Transform. Matrix Algebra is one of the powerful tools to handle practical problems arising in 
the field of engineering. Vector calculus can be widely used for modelling the various laws of physics. 
The various methods of complex analysis and Laplace transforms can be used for efficiently solving the 
problems that occur in various branches of engineering disciplines. 

UNITI MATRICES 12 

Eigenvalues and Eigenvectors of a real matrix – Characteristic equation – Properties of Eigenvalues and 
Eigenvectors – Cayley-Hamilton theorem– Diagonalization of matrices – Reduction of a quadratic form 

to canonical form by orthogonal transformation – Nature of quadratic forms. 

UNIT II VECTORCALCULUS 12 
Gradient and directional derivative – Divergence and curl - Vector identities – Irrotational andSolenoidal 
vector fields – Lineintegral over a planecurve – Surfaceintegral - Area of a curved surface - Volume 
integral - Green‘s, Gauss divergence and Stoke‘s theorems – Verification and application in 
evaluatingline, surfaceand volume integrals. 

UNIT III ANALYTICFUNCTIONS 12 

Analytic functions – Necessary and sufficient conditions for analyticity in Cartesian and polarcoordinates 
- Properties – Harmonic conjugates – Construction of analytic function – Conformalmapping – 
Mappingby functions wzc, cz, z-1 ,z2- Bilineartransformation. 

UNIT IV COMPLEXINTEGRATION 12 

Line integral - Cauchy‘s integral theorem – Cauchy‘s integral formula – Taylor‘s and Laurent‘s series – 

Singularities – Residues – Residue theorem – Application of residue theorem for evaluation of real 

integrals – Use of circular contour and semicircular contour. 

UNIT V LAPLACETRANSFORMS 12 

Existence conditions – Transforms of elementary functions – Transform of unit step function and unit 
impulsefunction– Basic properties –Shiftingtheorems -Transforms of derivatives andintegrals – Initial 
and final value theorems – Inverse transforms – Convolution theorem – Transform of periodic functions– 
Applicationtosolutionoflinear secondorder ordinarydifferential equations withconstant coefficients. 

TOTAL:60PERIODS 

 

OUTCOMES: 

Aftersuccessfullycompletingthecourse,thestudentwillhaveagoodunderstandingofthefollowing topics and 

their applications: 

 Eigenvalues and eigenvectors, diagonalizationofamatrix,Symmetricmatrices, Positivedefinite 
matrices and similar matrices. 

 Gradient,divergenceandcurlofa vector pointfunctionandrelatedidentities. 

 Evaluation of line, surface and volume integrals using Gauss, Stokes and Green‘s theorems and 
their verification. 

 Analyticfunctions,conformalmappingandcomplexintegration. 

 Laplacetransformandinversetransformofsimplefunctions,properties,variousrelated theorems and 
application to differential equations with constant coefficients. 
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TEXTBOOKS: 

1. Grewal B.S., ―Higher Engineering Mathematics‖, Khanna Publishers, New Delhi, 43rd Edition, 
2014. 

2. KreyszigErwin, "AdvancedEngineeringMathematics ", JohnWiley andSons, 10thEdition, New 
Delhi, 2016. 

REFERENCES: 
1. BaliN.,GoyalM.andWatkinsC.,―AdvancedEngineeringMathematics‖,FirewallMedia (An imprint 

of Lakshmi Publications Pvt., Ltd.,), New Delhi, 7th Edition, 2009. 
2. JainR.K.andIyengarS.R.K.,―AdvancedEngineeringMathematics‖,Narosa 

Publications,NewDelhi, 3rdEdition,2007. 
3. O‘Neil,P.V. ―Advanced Engineering Mathematics‖, CengageLearning 

India 
Pvt.,Ltd,NewDelhi,2007. 

4. Sastry,S.S, ―Engineering Mathematics", Vol.I&II, PHILearningPvt. 
Ltd, 

4thEdition,NewDelhi, 2014. 
5. Wylie,R.C.andBarrett,L.C.,―AdvancedEngineeringMathematics―TataMcGrawHill Education 

Pvt. Ltd, 6th Edition, New Delhi, 2012. 
 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 3 3 1 1 1 0 0 0 2 0 2 3 - - - 

CO2 3 3 1 1 1 0 0 0 2 0 2 3 - - - 

CO3 3 3 1 1 1 0 0 0 2 0 2 3 - - - 

CO4 3 3 1 1 1 0 0 0 2 0 2 3 - - - 

CO5 3 3 1 1 1 0 0 0 2 0 2 3 - - - 

Avg 3 3 1 1 1 0 0 0 2 0 2 3 - - - 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER II 

20149S23B PHYSICS FOR ELECTRONICS ENGINEERING L T P C 

3 0 0 3 

 

OBJECTIVES: 

To understand the essential principles of Physics of semiconductor device and Electron transport 
properties. Become proficient in magnetic, dielectric and optical properties of materials and nano 
devices. 

UNIT I ELECTRICALPROPERTIESOFMATERIALS 9 
Classicalfree electrontheory-Expressionforelectricalconductivity –Thermalconductivity,expression 
- Wiedemann-Franz law–Success andfailures - electrons in metals –Particleina threedimensionalbox – 
degenerate states – Fermi- Dirac statistics – Density of energy states – Electron in periodic potential: 
Bloch thorem – metals and insulators - Energy bands in solids– tight binding approximation - Electron 
effective mass – concept of hole. 

UNIT II SEMICONDUCTORPHYSICS 9 

Intrinsic Semiconductors – Energy band diagram – direct and indirect semiconductors – Carrier 
concentrationinintrinsicsemiconductors –extrinsicsemiconductors-CarrierconcentrationinN- type & P-

type semiconductors– Carriertransport:Velocity-electricfieldrelations–driftand diffusiontransport -

Einstein‘srelation–Hall effect anddevices –Zener andavalanchebreakdowninp-n junctions - Ohmic 

contacts – tunnel diode - Schottky diode – MOS capacitor - power transistor. 

UNIT III MAGNETICANDDIELECTRICPROPERTIESOFMATERIALS 9 

Magnetism in materials – magnetic field and induction – magnetization - magnetic permeability and 

susceptibility–types of magnetic materials – microscopic classification of magnetic materials - 

Ferromagnetism: origin and exchange interaction- saturation magnetization and Curie temperature – 

Domain Theory. Dielectric materials: Polarization processes – dielectric loss – internal field – Clausius- 

Mosotti relation- dielectric breakdown – high-k dielectrics. 

UNIT IV OPTICALPROPERTIESOFMATERIALS 9 

Classification of optical materials – carrier generation and recombination processes - Absorptionemission 
and scattering of light in metals, insulators and Semiconductors (concepts only) - photo current in a P- N 
diode – solar cell –photo detectors - LED – Organic LED – Laser diodes – excitons - quantum confined 
Stark effect – quantum dot laser. 

UNIT V NANOELECTRONICDEVICES 9 

Introduction - electron density in bulk material – Size dependence of Fermi energy– quantum 
confinement – quantum structures - Density of states in quantum well, quantum wire and quantum dot 
structures –Zener-Bloch oscillations – resonant tunneling – quantum interference effects – mesoscopic 
structures: conductance fluctuations and coherent transport –Coulomb blockade effects - Single electron 
phenomena and Single electron Transistor – magnetic semiconductors– spintronics - Carbon nanotubes: 
Properties and applications. 

TOTAL:45PERIODS 

 

OUTCOMES: 

Attheendofthecourse, thestudentswillableto 

 Gainknowledgeonclassicalandquantumelectrontheories,andenergybandstructuues, 

 Acquireknowledgeonbasicsofsemiconductorphysicsanditsapplicationsinvarious devices, 

 Getknowledgeonmagneticanddielectricpropertiesofmaterials, 

 Havethenecessaryunderstandingonthefunctioningofopticalmaterialsfor 
optoelectronics, 
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 Understandthebasicsofquantumstructuresandtheirapplicationsinspintronicsand carbon 
electronics. 

TEXTBOOKS: 

1. Kasap, S.O. ―Principlesof Electronic Materialsand Devices‖,McGraw-Hill Education, 
2007. 

2. UmeshKMishra&JaspritSingh,―SemiconductorDevicePhysicsandDesign‖,Springer, 2008. 

3. Wahab, M.A. ―Solid State Physics: Structure and Propertiesof Materials‖. Narosa Publishing 
House, 2009. 

 

REFERENCES: 
1. Garcia,N. & Damask,A.―Physicsfor ComputerScienceStudents‖.SpringerVerlag, 2012. 

2. Hanson,G.W.―FundamentalsofNanoelectronics‖.PearsonEducation, 2009 

3. Rogers,B.,Adams,J.&Pennathur,S.―Nanotechnology:UnderstandingSmallSystems‖. CRC 
Press, 2014 

 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 - 1 - - - - - - - - - - - - 

2 3 2 1 2 - 2 - - - - - - - - - 

3 3 2 2 - 2 - - - - - - - - - - 

4 3 - 1 - 3 2 3 - - - - 1 - - - 

5 3 - 2 1 - 2 - - - - - 1 - - - 

AVG 3 2 1.4 1.5 2.5 2 3     1    

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER II 

20153S24B CIRCUITANALYSIS LT PC 

4 004 

OBJECTIVES: 

 TointroducethebasicconceptsofDC andAC circuitsbehavior 

 To study the transient and steady state response of the circuits subjected to step and sinusoidal 
excitations. 

 TointroducedifferentmethodsofcircuitanalysisusingNetworktheorems,dualityand topology. 

UNIT I BASICCIRCUITSANALYSISANDNETWORKTOPOLOGY 12 

Ohm‘s Law – Kirchhoff‘s laws – Mesh current and node voltage method of analysis for D.C and A.C. 
circuits - Network terminology - Graph of a network - Incidence and reduced incidence matrices– Trees 
–Cutsets - Fundamental cutsets - Cutset matrix – Tie sets - Link currents and Tie set schedules - Twig 
voltages and Cutset schedules, Duality and dual networks. 

UNIT II NETWORKTHEOREMSFORDCANDACCIRCUITS 12 

Network theorems – Superposition theorem,Thevenin‘s theorem, Norton‘s theorem, Reciprocity theorem, 

Millman‘stheorem, andMaximum powertransfer theorem, application of Networktheorems- Network 

reduction: voltage and current division, source transformation – star delta conversion. 

UNIT III RESONANCEANDCOUPLEDCIRCUITS 12 

Resonance- Series resonance- Parallelresonance- Variationof impedancewithfrequency - Variationin 
current through and voltage across L and C with frequency – Bandwidth - Q factor - Selectivity. Self 
inductance - Mutual inductance - Dot rule - Coefficient of coupling - Analysis 

of multiwinding coupled circuits - Series, Parallel connection of coupled inductors - Single tuned and 
double tuned coupled circuits. 

UNITIV TRANSIENTANALYSIS 12 

Natural response-Forced response - Transient response of RC, RL and RLC circuits to excitation by 
Step Signal, Impulse Signal and exponential sources - Complete response of RC, RLand RLC Circuits 
to sinusoidal excitation. 

UNIT V TWOPORT NETWORKS 12 
Two port networks, Z parameters, Y parameters, Transmission (ABCD) parameters, Hybrid(H) 
Parameters, Interconnection of two port networks, Symmetrical properties of T and π networks. 

TOTAL:60PERIODS 

 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Developthecapacitytoanalyzeelectricalcircuits,applythecircuittheoremsinrealtime 

 DesignandunderstandandevaluatetheACandDCcircuits. 

TEXTBOOKS: 
1. WilliamH. Hayt, Jr. JackE. KemmerlyandStevenM.Durbin, ―EngineeringCircuit Analysis‖ 

,McGrawHillScienceEngineering,EighthEdition,11thReprint 2016. 
2. Joseph Edminister and Mahmood Nahvi,―ElectricCircuits‖, Schaum‘sOutline Series, Tata 

McGraw Hill Publishing Company, New Delhi, Fifth Edition Reprint 2016. 
 

REFERENCES: 

1. CharlesK.Alexander,MathewN.O.Sadiku,―FundamentalsofElectricCircuits‖,FifthEdition, 
McGraw Hill, 9th Reprint 2015. 
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2. A.BruceCarlson,―Cicuits:EngineeringConceptsandAnalysisofLinearElectricCircuits‖, Cengage 
Learning, India Edition 2nd Indian Reprint 2009. 

3. AllanH.Robbins,WilhelmC.Miller,―CircuitAnalysisTheoryandPractice‖,Cengage Learning, 
Fifth Edition, 1st Indian Reprint 2013. 

 
CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 2 1 1 - - - 1  1 - - - - - 

2 3 3 2 2 - - - 1  1 - - - - - 

3 3 3 3 3 - - - 1  1 - - - - - 

4 3 3 3 3 - - - 1  1 - - - - - 

5 3 3 3 2 - - - 1  1 - - - - - 

CO 3 3 3 2 - - - 1  1 - - - - - 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTERII 

20153S25B BASIC ELECTRICAL AND INSTRUMENTATION ENGINEERING 

L T PC 

3 0 0 3 

 

OBJECTIVES: 

Toimpartknowledgeon 

 OperationofThreephaseelectricalcircuitsandpower measurement 

 WorkingprinciplesofElectricalMachines 

 WorkingprincipleofVariousmeasuringinstruments 

UNIT I ACCIRCUITSANDPOWERSYSTEMS 9 

Three phase power supply – Star connection – Delta connection – Balanced and Unbalanced Loads- 
Power equation – Star Delta Conversion – Three Phase Power Measurement - Transmission & 
Distribution of electrical energy – Over head Vs Underground system – Protection of power system – 
types of tariff – power factor improvement 

UNIT II TRANSFORMER 9 

Introduction - Ideal Transformer – Accounting For Finite Permeability And Core Loss– Circuit Model Of 
Transformer – Per Unit System – Determination Of Parameters Of Circuit Model Of Transformer – 
Voltage Regulation – Name Plate Rating – Efficiency – Three Phase Transformers - Auto Transformers 

UNIT III DCMACHINES 9 

Introduction – Constructional Features– Motoringandgenerationprinciple - Emf AndTorque equation – 
Circuit Model – Methods of Excitation and magnetisation characteristics – Starting and Speed Control – 
Universal Motor 

UNIT IV ACMACHINES 9 

Principleof operationofthree-phaseinductionmotors –Construction–Types –Equivalent circuit, Single 
phase Induction motors -Construction– Types–starting and speed control methods. Alternator- working 
principle–Equation of induced EMF – Voltage regulation, Synchronous motors-working principle- 
starting methods -– Torque equation – Stepper Motors – Brushless DC Motors 

UNIT V MEASUREMENTANDINSTRUMENTATION 9 

Type of Electrical and electronic instruments – Classification- Types of indicating Instruments – 
Principles of Electrical Instruments –Multimeters, Oscilloscopes- Static and Dynamic Characteristics of 
Measurement – Errors in Measurement – Transducers - Classification of Transducers: Resistive, 
Inductive, Capacitive, Thermoelectric, piezoelectric, photoelectric, Hall effect and Mechanical 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecoursethestudentswillbeableto 

 Understandtheconceptofthreephasepowercircuitsandmeasurement. 

 Comprehendtheconceptsinelectricalgenerators,motorsandtransformers 

 Chooseappropriatemeasuringinstrumentsforgivenapplication 

 

TEXTBOOKS: 

1. DPKothariandI.JNagarath,―BasicElectricalandElectronicsEngineering‖,McGrawHill Education 

(India) Private Limited, Third Reprint ,2016 

2. GiorgioRizzoni,―PrinciplesandApplicationsofElectricalEngineering‖,McGrawHill Education 

(India) Private Limited, 2010 

3. S.K.Bhattacharya―BasicElectricalandElectronicsEngineering‖,PearsonIndia,2011 
 

REFERENCES: 

1. DelToro,‖ElectricalEngineeringFundamentals‖,PearsonEducation,NewDelhi,2015. 
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2. LeonardSBobrow,―FoundationsofElectricalEngineering‖,OxfordUniversityPress,2013 
3. RajendraPrasad,‖FundamentalsofElectricalengineering‖,PrenticeHallofIndia, 2006. 
4. MittleN.,―BasicElectricalEngineering‖,TataMcGrawHillEdition,24threprint2016 
5. A.E.Fitzgerald,DavidEHigginbothamandArvinGrabel,―BasicElectricalEngineering‖, McGraw 

Hill Education (India) Private Limited, 2009. 
 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 2 1 1 - - - 1 - 1 - - - - - 

2 3 3 2 2 - - - 1 - 1 - - - - - 

3 3 3 3 3 - - - 1 - 1 - - - - - 

4 3 3 3 3 - - - 1 - 1 - - - - - 

5 3 3 3 2 - - - 1 - 1 - - - - - 

CO 3 3 3 2 - - - 1 - 1 - - - - - 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER II 

 

20152S26B ELECTRONICDEVICES LTPC 

3003 

 

OBJECTIVES: 

Toacquaint thestudents withtheconstruction, theoryand operationofthebasic electronic devices 
suchasPNjunctiondiode, Bipolar andFieldeffectTransistors, Power controldevices, LED, LCDand other 
Opto-electronic devices 

UNIT I SEMICONDUCTORDIODE 9 

PN junction diode, Current equations, Energy Band diagram, Diffusion and drift current densities, 
forward and reverse bias characteristics, Transition and Diffusion Capacitances, Switching 
Characteristics, Breakdown in PN Junction Diodes. 

UNIT II BIPOLARJUNCTIONTRANSISTORS 9 

NPN -PNP -Operations-Early effect-Current equations – Input and Output characteristics of CE, CB, 
CC - Hybrid -π model - h-parameter model, Ebers Moll Model- Gummel Poon-model, Multi Emitter 
Transistor. 

UNIT III FIELDEFFECTTRANSISTORS 9 

JFETs – Drain and Transfer characteristics,-Current equations-Pinch off voltage and its significance- 
MOSFET-Characteristics- Threshold voltage -Channel length modulation, D-MOSFET, E-MOSFET- 
Characteristics – Comparison of MOSFET with JFET. 

UNITIVSPECIALSEMICONDUCTORDEVICES 9 
Metal-Semiconductor Junction- MESFET, FINFET, PINFET, CNTFET, DUAL GATE MOSFET, 
Schottky barrier diode-Zener diode-Varactor diode –Tunnel diode- Gallium Arsenide device, LASER 
diode, LDR. 

UNIT V POWERDEVICESANDDISPLAYDEVICES 9 

UJT, SCR, Diac, Triac, Power BJT- Power MOSFET- DMOS-VMOS. LED, LCD, Photo transistor, 
Opto Coupler, Solar cell, CCD. 

TOTAL:45PERIODS 

 

OUTCOMES: 

Attheendofthecoursethestudentswillbeableto: 

 ExplaintheV-Icharacteristicofdiode,UJTandSCR 

 Describetheequivalencecircuitsoftransistors 

 Operate the basic electronic devices such as PN junction diode, Bipolar and Field 
effect Transistors, Power control devices, LED, LCD and other Opto-electronicdevices 

TEXTBOOKS: 
1. DonaldANeaman,―SemiconductorPhysicsandDevices‖,FourthEdition,TataMcGrawHill 

Inc.2012. 

2. Salivahanan.S,SureshKumar.N,Vallavaraj.A,―ElectronicDevicesandcircuits‖,ThirdEdition, Tata 
McGraw- Hill, 2008. 

 

REFERENCES: 

1. RobertBoylestadandLouisNashelsky,―ElectronDevicesandCircuitTheory‖Pearson PrenticeHall, 

10th edition, July 2008. 

2. R.S.Sedha,―ATextBookofAppliedElectronics‖S.ChandPublications, 2006. 
3. Yang,―FundamentalsofSemiconductordevices‖,McGrawHillInternationalEdition,1978. 
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CO’s-PO’s&PSO’sMAPPING 
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PS
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1 3 3 3 3 2 1 - - - - - 1 2 1 1 

2 3 2 2 3 2 2 - - - - - 1 2 1 1 

3 3 3 3 2 1 2 - - - - - 1 2 1 1 

4 3 3 2 3 2 2 - - - - - 1 2 1 1 

5 3 2 3 2 2 1 - - - - - 1 2 1 1 

CO 3 3 3 3 2 2 - - - - - 1 2 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER II 

20154L27 ENGINEERING PRACTICES LABORATORY LTPC 

0042 

 

OBJECTIVES: 

Toprovideexposuretothestudentswithhandsonexperienceonvariousbasicengineering practices in Civil, 
Mechanical, Electrical and Electronics Engineering. 

 

GROUPA(CIVIL &MECHANICAL) 

I CIVILENGINEERINGPRACTICE 13 

Buildings: 

Studyofplumbingandcarpentrycomponentsofresidentialandindustrialbuildings.Safetyaspects. 

 

PlumbingWorks: 

1. Study of pipeline joints, its location and functions: valves, taps, couplings, unions, 
reducers,elbows in household fittings. 

2. Studyofpipeconnectionsrequirementsfor pumpsandturbines. 

3. Preparationofplumbinglinesketchesfor watersupplyandsewageworks. 
4. Hands-on-exercise: 

Basicpipeconnections–Mixedpipematerialconnection–Pipeconnectionswith different joining 
components. 

5. Demonstrationofplumbingrequirementsofhigh-risebuildings. 

 

CarpentryusingPowerToolsonly: 

1. Studyofthejointsinroofs,doors,windowsandfurniture. 
2. Hands-on-exercise: 

Woodwork,jointsbysawing,planingandcutting. 

 

II MECHANICALENGINEERINGPRACTICE 18 

Welding: 

(a) Preparationofbuttjoints,lapjointsandT-jointsbyShieldedmetalarcwelding. 
(b) Gasweldingpractice 

 

BasicMachining: 

SimpleTurningandTaperturning 
Drilling Practice 

 

SheetMetalWork: 

Forming&Bending: 
Modelmaking–Traysandfunnels. 
Different type of joints. 

 

Machineassemblypractice: 

Studyofcentrifugalpump 

Study of air conditioner 

 

Demonstrationon: 
Smithyoperations,upsetting,swaging,settingdownandbending.Example– Exercise – 
Production of hexagonal headed bolt. 

Foundryoperationslikemouldpreparationfor gear andstepconepulley. 
Fitting–Exercises –PreparationofsquarefittingandV–fittingmodels. 
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GROUPB(ELECTRICAL&ELECTRONICS) 

III ELECTRICALENGINEERINGPRACTICE 13 

Residentialhousewiringusingswitches,fuse,indicator,lampandenergymeter. Fluorescent 
lamp wiring. 

Staircasewiring 

Measurementofelectricalquantities–voltage,current,power&powerfactorinRLC circuit. 

Measurement of energy using single phase energy meter. 

Measurement ofresistancetoearthofanelectricalequipment. 

IV ELECTRONICSENGINEERINGPRACTICE 16 
Studyof Electronic componentsandequipments–Resistor,colourcodingmeasurementof AC 
signal parameter (peak-peak, rms period, frequency) using CR. 

Studyoflogicgates AND,OR,EX-ORandNOT. Generation of 

Clock Signal. 

Solderingpractice– ComponentsDevicesandCircuits –UsinggeneralpurposePCB. Measurement 

of ripple factor of HWR and FWR. 

TOTAL:60 

PERIODS 

 

OUTCOMES: 

Onsuccessfulcompletionofthiscourse, thestudentwillbeableto 

 Fabricatecarpentrycomponentsandpipeconnectionsincludingplumbingworks. 

 Useweldingequipmentstojointhestructures. 

 Carryoutthebasicmachining operations 

 Makethemodelsusingsheetmetalworks 

 Illustrateoncentrifugalpump,Airconditioner,operationsofsmithy,foundaryand 
fittings 

 Carryoutbasichome electricalworksandappliances 

 Measuretheelectricalquantities 

 Elaborateonthecomponents, gates,solderingpractices. 

 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 2 - - 1 1 1 - - - - 2 2 1 1 

2 3 2 - - 1 1 1 - - - - 2 2 1 1 

3 3 2 - - 1 1 1 - - - - 2 2 1 1 

CO 3 2 - - 1 1 1 - - - - 2 2 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER II 

20152L28B CIRCUITSANDDEVICESLABORATORY LTPC 

0042 

 

OBJECTIVES: 

 Tolearnthecharacteristicsofbasicelectronic devicessuchasDiode,BJT,FET, SCR 

 TounderstandtheworkingofRL,RCandRLCcircuits 

 To gain hand on experience in Thevinin & Norton theorem, KVL & KCL, and Super Position 
Theorems 

 
1. CharacteristicsofPNJunctionDiode 

2. ZenerdiodeCharacteristics&RegulatorusingZenerdiode 

3. CommonEmitterinput-outputCharacteristics 

4. CommonBaseinput-outputCharacteristics 

5. FETCharacteristics 
6. SCRCharacteristics 
7. ClipperandClamper&FWR 

8. VerificationsOfThevinin&Nortontheorem 

9. VerificationsOfKVL&KCL 

10. VerificationsOfSuperPositionTheorem 
11. verificationsofmaximumpowertransfer&reciprocitytheorem 
12. DeterminationOfResonanceFrequencyofSeries&ParallelRLC Circuits 

13. TransientanalysisofRLandRCcircuits 

 

TOTAL:60PERIODS 

 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Analyzethecharacteristicsofbasicelectronicdevices 

 DesignRL andRCcircuits 

 VerifyThevinin&NortontheoremKVL&KCL,andSuperPositionTheorems 

 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 2 1 1 - - - 1 - 1 - - - - - 

2 3 3 2 2 - - - 1 - 1 - - - - - 

3 3 3 3 3 - - - 1 - 1 - - - - - 

4 3 3 3 3 - - - 1 - 1 - - - - - 

5 3 3 3 2 - - - 1 - 1 - - - - - 

CO 3 3 3 2 - - - 1 - 1 - - - - - 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER II 

 

201AGIC INDIAN CONSTITUTION LTPC 

0002 

Aim: 

 Tounderstandthesalient featuresoftheIndianConstitution 

Objectives: 

 Tomakethestudentsunderstandabout theDemocraticRuleandParliamentarianAdministration. 

 ToappreciatethesalientfeaturesoftheIndianConstitution. 

 ToknowthefundamentalRightsandConstitutionalRemedies. 

 To make familiar with powers and positions of the Union Executive, Union Parliament and the 
Supreme Court. 

 ToexercisetheadultfranchiseofvotingandappreciatetheElectoralsystemofIndian Democracy. 

Outcomes 

 DemocraticvaluesandcitizenshipTrainingaregained. 

 AwarenessonFundamentalRightsareestablished. 

 ThefunctionsofunionGovernmentandStateGovernmentsarelearnt. 

 ThepowerandfunctionsoftheJudiciarylearnt thoroughly. 

 AppreciationofDemocraticParliamentaryRuleislearnt. 

UNIT I:TheMakingOfIndianconstitution 

TheConstituent AssemblyOrganizationCharacter –Work–Salientfeaturesoftheconstitution– Written 

and Detailed Constitution – Socialism – Secularism – Democracy and Republic. 

 

UNITII:FundamentalRightsAndFundamentalDutiesOfTheCitizens 

Right of Equality – Right of Freedom – Right against Exploitation – Right to Freedom of 

Religion – Cultural and Educational Rights – Right to Constitutional Remedies – Fundamental 
Duties. 

 

UNITIII:DirectivePrinciplesOfStatePolicy 

SocialismPrinciples – Gandhian Principles – Liberal and General Principles – Differences 

between Fundamental Rights and Directive principles. 

 

UNITIV:TheUnionExecutive,UnionparliamentAndSupremeCourt 

Powers and positions of the President – Qualification Method of Election of President and vice 

president – Prime Minister Rajya Sabha- Lok Sabha – The Supreme Court – High Court – 

Functions and position of Supreme court and High Court. 

UNITV:StateCouncil–ElectionSystemAndPartliamentaryDemocracyInIndia 
State council of Ministers – Chief Minister – Election system in India- Main features – Election 
Commission - Features of Indian Democracy. 

 

References: 

1. PalekarS.A.IndianConstitutionGovernmentandpolitics,ABDPublications, India. 
2. AiyerAlladi,Krishnaswami,Constitutionandfundamentalrights1955. 
3. MarkandanK.C.DirectivePrinciplesintheIndianConstitution1966. 

4. KashyapSubashCOurParliament,NationalBook,TrustNewDelhi1989. 
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CO’s-PO’s&PSO’sMAPPING 

CO’s 
PO’s PSO’s 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

1 3 3 3 3 3 - - - - - 3 2 3 3 

2 3 3 3 3 3 - - - - - 3 2 3 - 

3 3 3 3 3 2 - - - - - 2 - 3 - 

4 3 2 - 2 2 - - - - - 1 - 3 - 

5 1 2 - - 1 - - - - - 1 - 2 - 

6 2 - - - 2 - - - - - 1 - 2 - 

AVg. 2 3 3 3 2 - - - - - 2 2 3 3 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER III 

 

20148S31B LINEARALGEBRAANDPARTIALDIFFERENTIALEQUATIONS 

L T PC 

4 0 0 4 

OBJECTIVES: 

 To introduce the basicnotionsofgroups,rings,fieldswhich will then be used to solve related 
problems. 

 Tounderstandtheconceptsofvectorspace,lineartransformationsanddiagonalization. 

 Toapplytheconceptofinnerproductspacesinorthogonalization. 

 Tounderstandtheproceduretosolvepartialdifferentialequations. 

 To give an integrated approach to number theory and abstract algebra, and provide a firm basis 
for further reading and study in the subject. 

UNIT I VECTORSPACES 12 
Vector spaces – Subspaces – Linear combinations and linear systemof equations – Linear independence 
and linear dependence – Bases and dimensions. 

UNIT II LINEARTRANSFORMATIONANDDIAGONALIZATION 12 
Linear transformation - Null spaces and ranges - Dimension theorem - Matrix representation of a linear 
transformations - Eigenvalues and eigenvectors - Diagonalizability. 

UNIT III INNERPRODUCTSPACES 12 
Inner product, norms - Gram Schmidt orthogonalization process - Adjoint of linear operations - Least 
square approximation. 

UNIT IV PARTIALDIFFERENTIALEQUATIONS 12 
Formation–Solutions of first order equations –Standardtypes and equations reducibletostandardtypes – 

Singular solutions – Lagrange‘s linear equation – Integral surface passing through a given curve – 
Classificationof partialdifferential equations - Solutionof linear equations of higher order withconstant 
coefficients – Linear non-homogeneous partial differential equations. 

UNIT VFOURIERSERIESSOLUTIONSOFPARTIALDIFFERENTIALEQUATIONS 12 

Dirichlet‘s conditions – GeneralFourier series – Halfrangesineandcosineseries - Methodofseparation of 
variables – Solutions of one dimensional wave equation and one-dimensional heat equation – Steady 

state solution of two-dimensional heat equation – Fourier series solutions in Cartesian coordinates. 

TOTAL:60PERIODS 

OUTCOMES: 

Uponsuccessfulcompletionofthecourse,studentsshouldbe ableto: 

 Explainthefundamentalconceptsofadvancedalgebraandtheirroleinmodern 
mathematics and applied contexts. 

 Demonstrateaccurateandefficientuseofadvancedalgebraictechniques. 

 Demonstratetheirmasterybysolvingnon-trivialproblemsrelatedtotheconceptsandby proving simple 
theorems about the statements proven by the text. 

 Able to solve various types of partial differential equations. 

Able to solve engineering problems using Fourier series. 

TEXTBOOKS: 
1. Grewal B.S., ―Higher Engineering Mathematics‖, Khanna Publishers, New Delhi, 43rd Edition, 

2014. 
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2. Friedberg,A.H.,Insel,A.J.andSpence,L.,―LinearAlgebra‖,PrenticeHallofIndia,New Delhi, 2004. 

 

REFERENCES: 
1. Burden,R.L.andFaires,J.D,"NumericalAnalysis",9thEdition,CengageLearning,2016. 
2. James,G.―AdvancedModernEngineeringMathematics‖,PearsonEducation,2007. 
3. Kolman,B.Hill,D.R.,―IntroductoryLinearAlgebra‖,PearsonEducation,NewDelhi,First Reprint, 

2009. 

4. Kumaresan,S.,―LinearAlgebra–AGeometricApproach‖,Prentice–HallofIndia,New Delhi, 
Reprint, 2010. 

5. Lay,D.C.,―LinearAlgebraanditsApplications‖,5thEdition,PearsonEducation,2015. 
6. O‘Neil,P.V.,―AdvancedEngineeringMathematics‖,CengageLearning,2007. 
7. Strang,G.,―LinearAlgebraanditsapplications‖,Thomson(Brooks/Cole),NewDelhi, 2005. 
8. Sundarapandian,V.―NumericalLinearAlgebra‖,PrenticeHallofIndia,NewDelhi,2008. 

 

 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 - 1 - - - - - - - - - - - - 

2 3 2 1 2 - 2 - - - - - - - - - 

3 3 2 2 - 2 - - - - - - - - - - 

4 3 - 1 - 3 2 3 - - - - 1 - - - 

5 3 - 2 1 - 2 - - - - - 1 - - - 

AVG 3 2 1.4 1.5 2.5 2 3     1    

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER III 

20152S32 CONTROLSYSTEMSENGINEERING LTPC 

3003 

OBJECTIVES: 

 Tointroducethecomponentsandtheirrepresentationofcontrolsystems 

 To learn various methods for analyzing the time response, frequency response and stability 
ofthe systems. 

 Tolearnthevariousapproachforthestatevariableanalysis. 

UNIT I SYSTEMSCOMPONENTSANDTHEIRREPRESENTATION 9 

Control System: Terminology and Basic Structure-Feed forward and Feedback control theory-Electrical 
and Mechanical Transfer Function Models-Block diagram Models-Signal flow graphs models-DC and 
AC servo Systems-Synchronous -Multivariable control system 

UNIT II TIMERESPONSEANALYSIS 9 

Transient response-steady stateresponse-Measures of performance of the standard first order and second 
order system-effect on an additional zero and an additional pole-steady error constant and system- type 
number-PID control-Analytical design for PD, PI,PID control systems 

UNIT III FREQUENCYRESPONSEANDSYSTEMANALYSIS 9 
Closed loop frequency response-Performance specification in frequency domain-Frequency response of 

standard second order system- Bode Plot - Polar Plot- Nyquist plots-Design of compensators using Bode 

plots-Cascade lead compensation-Cascade lag compensation-Cascade lag-lead compensation 

UNIT IV CONCEPTSOFSTABILITYANALYSIS 9 
Concept of stability-Bounded - Input Bounded - Output stability-Routh stability criterion-Relative 
stability-Root locus concept-Guidelines for sketching root locus-Nyquist stability criterion. 

UNIT V CONTROLSYSTEMANALYSISUSINGSTATEVARIABLEMETHODS 9 

State variable representation-Conversion of state variable models to transfer functions-Conversion of 
transfer functions to state variable models-Solution of state equations-Concepts of Controllability and 
Observability-Stability of linear systems-Equivalence between transfer function and state variable 
representations-State variable analysis of digital control system-Digital control design using state 
feedback. 

TOTAL:45PERIODS 

 

OUTCOMES: 

Uponcompletionofthecourse, thestudentshouldbeableto: 

 Identifythevariouscontrolsystemcomponentsandtheirrepresentations. 

 Analyzethevarioustimedomainparameters. 

 Analysisthevariousfrequencyresponseplotsandits system. 

 Applytheconceptsofvarioussystemstabilitycriterions. 

 Designvarioustransferfunctionsof digitalcontrolsystemusingstatevariablemodels. 

 

TEXTBOOK: 

1. M.Gopal,―ControlSystem–PrinciplesandDesign‖,TataMcGrawHill,4thEdition,2012. 

 

REFERENCES: 
1. J.NagrathandM.Gopal,―ControlSystem Engineering‖,NewAge InternationalPublishers, 5th 

Edition, 2007. 

2. K.Ogata,‘ModernControlEngineering’,5thedition,PHI,2012. 
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3. S.K.Bhattacharya,ControlSystemEngineering,3rdEdition,Pearson,2013. 

4. Benjamin.C.Kuo,―Automaticcontrolsystems‖,PrenticeHallofIndia,7thEdition,1995. 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 3 3 2 2 2 - - - - 2 3 3 3 3 

2 3 3 3 3 2 3 - - - - 2 2 3 3 3 

3 3 2 3 3 2 2 - - - - 2 3 3 2 3 

4 3 3 3 2 2 2 - - - - 2 2 3 3 3 

5 2 2 3 3 2 3 - - - - 2 3 2 2 3 

CO 3 3 3 3 2 2 - - - - 2 3 3 3 3 

5. 1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER III 
 

20152S33 FUNDAMENTALS OF DATA STRUCTURES IN C 

 

 

OBJECTIVES: 

 TolearnthefeaturesofC 

 Tolearnthelinearandnon-lineardatastructures 

 Toexploretheapplicationsoflinearandnon-lineardatastructures 

 Tolearntorepresent datausinggraphdatastructure 

 Tolearnthebasicsortingandsearchingalgorithms 

 

LTPC 3 

003 

UNIT I CPROGRAMMINGBASICS 9 

Structure of a C program – compilation and linking processes – Constants, Variables – Data Types – 
Expressions using operators in C – Managing Input and Output operations – Decision Making and 

Branching – Looping statements. Arrays – Initialization – Declaration – One dimensional and Two- 

dimensional arrays. Strings- String operations – String Arrays. Simple programs- sorting-searching – 

matrix operations. 

UNIT II FUNCTIONS,POINTERS,STRUCTURESANDUNIONS 9 

Functions – Pass by value – Pass by reference – Recursion – Pointers - Definition – Initialization – 

Pointers arithmetic. Structures and unions - definition – Structure within a structure - Union - Programs 
using structures and Unions – Storage classes, Pre-processor directives. 

UNIT III LINEARDATASTRUCTURES 9 

Arrays and its representations – Stacks and Queues – Linked lists – Linked list-based implementation of 
Stacks and Queues – Evaluation of Expressions – Linked list based polynomial addition. 

UNIT IV NON-LINEARDATASTRUCTURES 9 

Trees – Binary Trees – Binary tree representation and traversals –Binary Search Trees – Applications of 
trees. Set representations - Union-Find operations. Graph and its representations – Graph Traversals. 

UNIT V SEARCHINGANDSORTING ALGORITHMS 9 

Linear Search – Binary Search. Bubble Sort, Insertion sort – Merge sort – Quick sort - Hash tables – 
Overflow handling. 

TOTAL:45PERIODS 

OUTCOMES: 

Uponcompletionofthecourse, studentswillbeableto: 

 Implementlinearandnon-lineardatastructureoperationsusingC 

 Suggestappropriatelinear /non-linear datastructureforanygivendata set. 

 Applyhashingconceptsfor a givenproblem 

 Modifyorsuggestnewdatastructurefor anapplication 

 Appropriatelychoosethesortingalgorithmforanapplication 

 

TEXTBOOKS: 

1. Pradip Dey and Manas Ghosh, ―Programming in C, Second Edition, Oxford University Press, 

2011. 

2. EllisHorowitz,Sartaj Sahni,Susan Anderson-Freed,―Fundamentalsof Data Structuresin C, 
Second Edition, University Press, 2008. 

REFERENCES: 

1. MarkAllenWeiss,―DataStructuresandAlgorithmAnalysisinC,SecondEdition,Pearson Education, 
1996 

2. AlfredV.Aho,JohnE.HopcroftandJeffreyD.Ullman,―DataStructuresandAlgorithms, Pearson 
Education, 1983. 
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3. RobertKruse,C.L.Tondo,BruceLeung,ShashiMogalla,―DataStructuresandProgram Design in C, 
Second Edition, Pearson Education, 2007 

4. Jean-PaulTremblayandPaulG.Sorenson,―AnIntroductiontoDataStructureswith Applications, 

Second Edition, Tata McGraw-Hill, 1991. 

5. CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 2 3 1 2 2 1 1 - 1 2 1 3 2 1 3 

2 1 2 1 2 2 - - - 1 1 1 2 2 2 2 

3 2 3 1 2 3 - - - 1 1 1 2 2 1 2 

4 2 1 - 1 1 - - - 2 1 1 2 2 3 1 

5 1 2 1 2 2 1 1 - 1 2 1 3 2 2 3 

CO 2 2 1 2 2 1 1 - 1 1 1 2 2 2 2 

6. 1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER III 

20152C34 DIGITAL  ELECTRONICS L T P C 

3 00 3 

OBJECTIVES: 

 TopresenttheDigitalfundamentals, Booleanalgebraanditsapplicationsindigitalsystems 

 Tofamiliarizewiththedesignofvariouscombinationaldigitalcircuitsusinglogicgates 

 Tointroducetheanalysisanddesignproceduresforsynchronousandasynchronous sequential 
circuits 

 Toexplainthevarioussemiconductor memoriesandrelatedtechnology 

 Tointroducetheelectroniccircuitsinvolvedinthemakingoflogicgates 

UNIT I DIGITALFUNDAMENTALS 9 
Number Systems – Decimal, Binary, Octal, Hexadecimal, 1‗s and 2‗s complements, Codes – Binary, 
BCD, Excess 3, Gray, Alphanumeric codes, Boolean theorems, Logic gates, Universal gates, Sum of 
products and product of sums, Minterms and Maxterms, Karnaugh map Minimization and Quine- 
McCluskey method of minimization. 

UNIT II COMBINATIONALCIRCUITDESIGN 9 
Design of Half and Full Adders, Half and Full Subtractors, Binary Parallel Adder – Carry look ahead 
Adder, BCD Adder, Multiplexer, Demultiplexer, Magnitude Comparator, Decoder, Encoder, Priority 
Encoder. 

UNIT III SYNCHRONOUSSEQUENTIALCIRCUITS 9 

Flip flops – SR, JK, T, D, Master/Slave FF – operation and excitation tables, Triggering of FF, Analysis 
and design of clocked sequential circuits – Design - Moore/Mealy models, state minimization, state 
assignment, circuit implementation – Design of Counters- Ripple Counters, Ring Counters, Shift 
registers, Universal Shift Register. 

UNIT IV ASYNCHRONOUSSEQUENTIALCIRCUITS 9 
Stableand Unstablestates, output specifications, cycles andraces, statereduction, racefreeassignments, 
Hazards, Essential Hazards, Pulse mode sequential circuits, Design of Hazard free circuits. 

UNITVMEMORYDEVICESANDDIGITALINTEGRATEDCIRCUITS 9 
Basic memorystructure– ROM -PROM – EPROM–EEPROM –EAPROM, RAM – Staticanddynamic 
RAM - Programmable Logic Devices – Programmable Logic Array (PLA) - Programmable Array Logic 
(PAL) – Field Programmable Gate Arrays (FPGA) - Implementation of combinational logic circuitsusing 
PLA, PAL. 

Digital integrated circuits: Logic levels, propagation delay, power dissipation, fan-out and fan-in, noise 
margin, logic families and their characteristics-RTL, TTL, ECL, CMOS 

TOTAL:45 PERIODS 

OUTCOMES: 

Attheendofthecourse: 

 Usedigitalelectronicsinthepresentcontemporaryworld 

 Designvariouscombinationaldigitalcircuitsusinglogicgates 

 Dotheanalysisanddesignproceduresfor synchronousandasynchronoussequentialcircuits 

 Usethesemiconductormemoriesandrelatedtechnology 

 Useelectroniccircuitsinvolvedinthedesignoflogicgates 

 

TEXTBOOK: 

1.M.MorrisManoandMichaelD.Ciletti,―DigitalDesign‖, 5thEdition,Pearson, 2014. 
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REFERENCES: 

1. CharlesH.Roth.―FundamentalsofLogicDesign‖,6thEdition,ThomsonLearning,2013. 

2. ThomasL.Floyd,―DigitalFundamentals‖,10thEdition,PearsonEducationInc,2011 
3. S.Salivahanan and S.Arivazhagan―Digital Electronics‖, Ist Edition, VikasPublishing 

House pvt Ltd, 2012. 

4. AnilK.Maini―DigitalElectronics‖,Wiley,2014. 

5. A.AnandKumar―FundamentalsofDigitalCircuits‖,4thEdition,PHILearningPrivate Limited, 

2016. 
6. SoumitraKumarMandal―DigitalElectronics‖,McGrawHillEducationPrivateLimited, 2016. 

 

 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 2 2 2 - 2 - - - - 3 3 3 3 2 

2 - - - - - - - - - - 2 1 2 3 2 

3 - 3 3 2 - 2 - - - - 2 2 3 3 2 

4 - - - - - - - - - - 3 2 2 3 1 

5 - 3 3 3 - - - - - - 2 2 3 3 2 

CO 3 2.6 2.6 2.3 - 2 - - - - 2 2 3 3 2 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER III 

20152C35 SIGNALS AND SYSTEMS LT PC 

4 00 4 

 

OBJECTIVES: 

 Tounderstandthebasicpropertiesofsignal&systems 

 ToknowthemethodsofcharacterizationofLTIsystemsintimedomain 

 ToanalyzecontinuoustimesignalsandsystemintheFourierandLaplacedomain 

 Toanalyzediscretetimesignals andsystemintheFourierandZtransformdomain 

UNITI CLASSIFICATIONOFSIGNALSANDSYSTEMS 12 
Standard signals- Step, Ramp, Pulse, Impulse, Real and complex exponentials and Sinusoids_ 
Classification of signals – Continuous time (CT) and Discrete Time (DT) signals, Periodic & Aperiodic 
signals, Deterministic & Random signals, Energy & Power signals - Classification of systems- CT 
systems and DT systems- – Linear & Nonlinear, Time-variant & Time-invariant, Causal & Non-causal, 
Stable & Unstable. 

UNIT II ANALYSISOFCONTINUOUSTIMESIGNALS 12 

Fourierseriesforperiodicsignals-FourierTransform–properties-LaplaceTransformsandproperties 

UNIT III LINEARTIMEINVARIANTCONTINUOUSTIMESYSTEMS 12 
Impulse response - convolution integrals- Differential Equation- Fourier and Laplace transforms in 
Analysis of CT systems - Systems connected in series / parallel. 

UNIT IV ANALYSISOFDISCRETETIMESIGNALS 12 

Baseband signal Sampling –FourierTransform of discrete time signals(DTFT)– Propertiesof DTFT- Z 

Transform & Properties 

UNIT V LINEARTIMEINVARIANT-DISCRETETIMESYSTEMS 12 
Impulseresponse– Difference equations-Convolution sum- DiscreteFourier TransformandZ Transform 
Analysis of Recursive & Non-Recursive systems-DT systems connected in series and parallel. 

TOTAL:60PERIODS 

 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 Tobeableto determineifagivensystemislinear/causal/stable 

 Capableofdeterminingthefrequencycomponentspresentina deterministicsignal 

 CapableofcharacterizingLTIsystemsinthetimedomainandfrequency domain 

 TobeabletocomputetheoutputofanLTIsysteminthetimeandfrequencydomains 

 

TEXTBOOK: 

1. AllanV.Oppenheim,S.WilskyandS.H.Nawab,―SignalsandSystems‖,Pearson,2015. (Unit 1-V) 

 

REFERENCES 

1. B.P.Lathi,―PrinciplesofLinearSystemsandSignals‖,SecondEdition,Oxford,2009. 
2. R.E.Zeimer, W.H.Tranter and R.D.Fannin, ―Signals & Systems - Continuous and Discrete‖, 

Pearson, 2007. 

3. JohnAlanStuller,―AnIntroductiontoSignalsandSystems‖,Thomson,2007. 
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CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 - 3 - 3 2 - - - - - 3 - - 1 

2 3 - 3 - - 2 - - - - - 3 - 3 - 

3 3 3 - - 3 2 - - - - - 3 2 - - 

4 3 3 - - 3 2 - - - - - 3 - 3 1 

5 3 3 - 3 3 2 - - - - - 3 - 3 1 

CO 3 3 3 3 3 2 - - - - - 3 2 3 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER III 

20152C36 ELECTRONIC CIRCUITS-I LTPC 

3003 

OBJECTIVES: 

 Tounderstandthemethodsofbiasingtransistors 

 Todesignandanalyzesinglestageand multistageamplifiercircuits 

 Toanalyzethefrequencyresponseofsmallsignalamplifiers 

 TodesignandanalyzetheregulatedDC powersupplies. 

 Totroubleshootandfaultanalysisofpower supplies. 

UNIT I BIASINGOFDISCRETEBJT,JFETAND MOSFET 9 

BJT– Need for biasing - DC Load Line and Bias Point – DC analysis of Transistor circuits - Various 
biasing methods of BJT – Bias Circuit Design - Thermal stability - Stability factors - Bias compensation 
techniquesusingDiode, thermistor andsensistor –BiasingBJT SwitchingCircuits-JFET -DCLoadLine and 
Bias Point - Various biasing methods of JFET - JFET Bias Circuit Design - MOSFET Biasing - Biasing 
FET Switching Circuits. 

UNIT II BJTAMPLIFIERS 9 

Small Signal Hybrid π equivalent circuit of BJT – Early effect - Analysis of CE, CC and CB amplifiers 
usingHybridπequivalentcircuits-ACLoadLineAnalysis-DarlingtonAmplifier-Bootstraptechnique 
- Cascade, Cascode configurations - Differential amplifier, Basic BJT differential pair – Small signal 
analysis and CMRR. 

UNIT III SINGLESTAGEFET,MOSFETAMPLIFIERS 9 
Small Signal Hybrid π equivalent circuit of FET and MOSFET - Analysis of CS, CD and CG amplifiers 
using Hybrid π equivalent circuits - Basic FET differential pair- BiCMOS circuits. 

UNIT IV FREQUENCYRESPONSEOFAMPLIFIERS 9 

Amplifier frequencyresponse– Frequencyresponseof transistor amplifiers withcircuit capacitors – BJT 
frequency response – short circuit current gain - cut off frequency – fα, fβ and unity gain bandwidth – 

Miller effect - frequency response of FET - High frequency analysis of CE and MOSFET CSamplifier - 

Transistor Switching Times. 

UNIT V POWERSUPPLIESANDELECTRONICDEVICETESTING 9 

Linear mode power supply - Rectifiers - Filters - Half-Wave Rectifier Power Supply - Full-Wave 
Rectifier Power Supply - Voltage regulators: Voltage regulation - Linear series, shunt and switching 
Voltage Regulators - Over voltage protection - BJT and MOSFET – Switched mode power supply 
(SMPS) - Power Supply Performance and Testing - Troubleshooting and Fault Analysis, Design of 
Regulated DC Power Supply. 

TOTAL: 45 PERIODS 

 

OUTCOMES: 

Afterstudyingthiscourse,thestudentshouldbeable to: 

 Acquireknowledgeof 

o Workingprinciples, characteristicsandapplicationsofBJTandFET 

o FrequencyresponsecharacteristicsofBJTandFETamplifiers 

 AnalyzetheperformanceofsmallsignalBJTandFETamplifiers-singlestageandmulti stage 
amplifiers 

 ApplytheknowledgegainedinthedesignofElectroniccircuits 
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TEXTBOOKS: 
1. Donald.A.Neamen,ElectronicCircuitsAnalysisandDesign,3rdEdition,McGrawHill Education 

(India) Private Ltd., 2010. (Unit I-IV) 
2. RobertL.BoylestadandLouisNasheresky,―ElectronicDevicesandCircuitTheory‖,11th 

Edition,PearsonEducation,2013.(UnitV) 

REFERENCES 
1. Millman J,Halkias.C.and SathyabradaJit,ElectronicDevicesand Circuits,4th Edition,Mc Graw 

Hill Education (India) Private Ltd., 2015. 
2. Salivahanan and N. Suresh Kumar, Electronic Devices and Circuits,4th Edition,, Mc GrawHill 

Education (India) Private Ltd., 2017. 
3. Floyd,ElectronicDevices,NinthEdition,PearsonEducation,2012. 
4. DavidA.Bell,ElectronicDevices&Circuits,5thEdition,OxfordUniversityPress,2008. 
5. AnwarA. KhanandKanchanK.Dey, AFirstCourseonElectronics,PHI,2006. 
6. RashidM,MicroelectronicsCircuits,ThomsonLearning,2007. 

 
 

CO’s-PO’s&PSO’sMAPPING 
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1 3 3 3 3 2 1 - - - - - 1 2 1 1 

2 3 2 2 3 2 2 - - - - - 1 2 1 1 

3 3 3 3 2 1 2 - - - - - 1 2 1 1 

4 3 3 2 3 2 2 - - - - - 1 2 1 1 

5 3 2 3 2 2 1 - - - - - 1 2 1 1 

CO 3 3 3 3 2 2 - - - - - 1 2 1 1 

 
1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER III 
 

20152L37 FUNDAMENTALS OF DATA STRUCTURES IN C   

LABORATORY 

 

LTPC 

0042 

OBJECTIVES: 

 TounderstandandimplementbasicdatastructuresusingC 

 Toapplylinear andnon-lineardatastructuresinproblemsolving. 

 Tolearntoimplementfunctionsandrecursivefunctionsbymeansofdatastructures 

 Toimplementsearchingandsortingalgorithms 

 

LISTOFEXERCISES 

1. BasicCPrograms–looping,datamanipulations, arrays 
2. Programsusingstrings–stringfunction implementation 
3. Programsusingstructuresandpointers 

4. Programsinvolvingdynamicmemoryallocations 
5. Arrayimplementationofstacksandqueues 
6. Linkedlistimplementationofstacksandqueues 

7. ApplicationofStacksandQueues 

8. ImplementationofTrees,TreeTraversals 
9. ImplementationofBinarySearchtrees 
10. ImplementationofLinearsearchandbinarysearch 

11. ImplementationInsertionsort,Bubblesort, QuicksortandMergeSort 
12. ImplementationHashfunctions,collisionresolutiontechnique 

 

TOTAL:60PERIODS 

 

OUTCOMES: 

Uponcompletionofthecourse, thestudentswillbeableto: 

 WritebasicandadvancedprogramsinC 

 ImplementfunctionsandrecursivefunctionsinC 

 ImplementdatastructuresusingC 

 Chooseappropriatesortingalgorithmfor anapplicationandimplementitinamodularizedway 

CO’s -PO’s&PSO’sMAPPING 
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1 3 3 3 3 2 1 - - - - - 1 2 1 1 

2 3 2 2 3 2 2 - - - - - 1 2 1 1 

3 3 3 3 2 1 2 - - - - - 1 2 1 1 

4 3 3 2 3 2 2 - - - - - 1 2 1 1 

5 3 2 3 2 2 1 - - - - - 1 2 1 1 

CO 3 3 3 3 2 2 - - - - - 1 2 1 1 

13.  
1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER III 

 

20152L38 ANALOG AND DIGITAL CIRCUITS LABORATORY L T P C 
  0 0 4 2 

 

OBJECTIVES: 

Thestudentshouldbe made to: 

 StudytheFrequencyresponseof CE,CBandCCAmplifier 

 LearnthefrequencyresponseofCSAmplifiers 

 StudytheTransfercharacteristicsofdifferentialamplifier 

 Performexperiment toobtainthebandwidthofsinglestageandmultistageamplifiers 

 PerformSPICEsimulationofElectronicCircuits 

 DesignandimplementtheCombinationalandsequentiallogiccircuits 

 

LISTOFANALOGEXPERIMENTS: 

1. DesignofRegulatedPowersupplies 

2. FrequencyResponseofCE,CB,CCandCSamplifiers 
3. DarlingtonAmplifier 
4. DifferentialAmplifiers-Transfercharacteristics,CMRRMeasurement 

5. CascodeandCascadeamplifiers 
6. Determinationofbandwidthofsinglestageandmultistageamplifiers 
7. AnalysisofBJTwithFixedbiasandVoltagedivider biasusingSpice 

8. AnalysisofFET,MOSFETwithfixedbias,self-biasandvoltagedividerbiasusing simulation 

software like Spice 

9. AnalysisofCascodeandCascadeamplifiersusingSpice 

10. AnalysisofFrequencyResponseofBJTandFETusingSpice 

 

LISTOFDIGITALEXPERIMENTS 

1. Design and implementation of code converters using logic gates(i) BCD to excess- 
3 code and vice versa (ii) Binary to gray and vice-versa 

2. Design and implementation of 4 bit binary Adder/ Subtractor and BCD adder usingIC 
7483 

3. DesignandimplementationofMultiplexerandDe-multiplexerusinglogicgates 

4. Designandimplementationofencoderanddecoderusinglogicgates 
5. Constructionandverification of4 bit ripplecounter andMod-10 / Mod-12 Ripple 

counters 

6. Designandimplementationof3-bitsynchronousup/downcounter 

TOTAL:60 PERIODS 

 

OUTCOMES: 

Oncompletionofthislaboratorycourse,thestudentshouldbeableto: 

 DesignandTestrectifiers,filtersandregulatedpower supplies. 

 DesignandTestBJT/JFETamplifiers. 

 Differentiatecascodeandcascadeamplifiers. 

 Analyzethelimitationinbandwidthofsinglestageand multistageamplifier 

 MeasureCMRRindifferentialamplifier 

 SimulateandanalyzeamplifiercircuitsusingPSpice. 

 DesignandTest thedigitallogiccircuits. 
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CO’s-PO’s&PSO’sMAPPING 
 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 2 2 3 3 2 1 - - - - - 1 2 1 1 

2 2 2 3 3 2 1 - - - - - 1 2 1 1 

3 2  2  1 1 - - - - - 1 2 1 1 

4 - - - - 3 1 - - - - - 1 2 1 1 

5 - - - - 2 1 - - - - - 1 2 1 1 

CO 2 2 2.6 3 2 1 - - - - - 1 2 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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20152L39 INTERPERSONALSKILLS/LISTENING&SPEAKING 

SEMESTER III 

 

L T PC 

0 0 2 1 

 

OBJECTIVES: 

TheCoursewillenablelearnersto: 

 EquipstudentswiththeEnglishlanguageskillsrequiredforthesuccessfulundertakingof academic 
studies with primary emphasis on academic speaking and listening skills. 

 Provide guidance and practice in basic general and classroom conversation and to engage 
inspecific academic speaking activities. 

 improvegeneralandacademiclisteningskills 

 Makeeffectivepresentations. 

 

UNIT I 
Listening as a key skill- its importance- speaking - give personal information - ask for personal 
information - express ability - enquire about ability - ask for clarification Improving pronunciation 

pronunciationbasics taking lecturenotes -preparingtolistentoa lecture-articulatea completeidea as 
opposed to producing fragmented utterances. 

 

UNIT II 

Listen to a process information- give information, as part of a simple explanation - conversation 
starters: small talk - stressing syllables and speaking clearly - intonation patterns - compare and 
contrast information and ideas from multiple sources- converse with reasonable accuracy over a wide 
range of everyday topics. 

UNIT III 
Lexical chunking for accuracy and fluency- factors influence fluency, deliver a five-minute informal 
talk- greet - respondtogreetings - describe healthandsymptoms - inviteandoffer - accept - decline- take 
leave - listen for and follow the gist- listen for detail 

 

UNITIV 

Being an active listener: giving verbal and non-verbal feedback - participating in a group discussion - 
summarizing academic readings and lectures conversational speech listening to and participating in 
conversations - persuade. 

 

UNIT V 

Formal and informal talk - listen to follow and respond to explanations, directions and instructions in 
academic andbusiness contexts - strategies for presentations andinteractivecommunication - group/pair 
presentations - negotiate disagreement in group work. 

TOTAL:30PERIODS 

OUTCOMES: 

AttheendofthecourseLearnerswillbeableto: 

 Listenandrespondappropriately. 

 Participateingroupdiscussions 

 Makeeffectivepresentations 

 Participateconfidentlyandappropriatelyinconversationsbothformalandinformal 

TEXTBOOKS: 
1. Brooks,Margret.SkillsforSuccess.ListeningandSpeaking.Level4OxfordUniversityPress, Oxford: 

2011. 

2. Richards,C.Jack.&DavidBholke.SpeakNowLevel3.OxfordUniversityPress,Oxford:2010 
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REFERENCES 

1. Bhatnagar,NitinandMamtaBhatnagar.CommunicativeEnglishforEngineersandProfessionals. Pearson: 
New Delhi, 2010. 

2. Hughes, Glyn and Josephine Moate. Practical English Classroom. Oxford University Press: Oxford, 
2014. 

3. Vargo,Mari.SpeakNowLevel4. OxfordUniversityPress:Oxford,2013. 
4. RichardsC.Jack.PersontoPerson(Starter).OxfordUniversityPress:Oxford, 2006. 
5. Ladousse,GillianPorter.RolePlay.OxfordUniversityPress:Oxford,2014 

 

CO’s-PO’s&PSO’sMAPPING 
 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 2 2 3 3 2 1 - - - - - 1 2 1 1 

2 2 2 3 3 2 1 - - - - - 1 2 1 1 

3 2  2  1 1 - - - - - 1 2 1 1 

4 - - - - 3 1 - - - - - 1 2 1 1 

5 - - - - 2 1 - - - - - 1 2 1 1 

CO 2 2 2.6 3 2 1 - - - - - 1 2 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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201AGGS INTRODUCTION TO GENDERSTUDIES 

SEMESTER III 

 

L T PC 

0 0 0 2 

 

 

 

UNITI CONCEPTS 
Sex vs. Gender, masculinity, femininity, socialization, patriarchy, public/ private, essentialism,binaryism, 

power, hegemony, hierarchy, stereotype, gender roles, gender relation, deconstruction, resistance, sexual 

division of labour. 

 

UNITII FEMINISTTHEORY 

Liberal,Marxist,Socialist,Radical,Psychoanalytic,postmodernist,eco-feminist. 
 

UNIT III WOMEN’SMOVEMENTS:GLOBAL,NATIONALANDLOCAL 

RiseofFeminisminEuropeandAmerica. Women’s 

Movement in India. 

UNIT IV GENDERANDLANGUAGE 

LinguisticFormsandGender. Gender 

and narratives. 

UNITV GENDERANDREPRESENTATION 

Advertisingandpopularvisual media. 

GenderandRepresentationinAlternativeMedia. 

Gender and social media. 
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SEMESTER IV 

20148S41B PROBABILITY AND RANDOM PROCESSES L T P C 

4 0 0 4 

OBJECTIVES: 

 To provide necessary basic concepts in probability and random processes for applications suchas 
random signals, linear systems in communication engineering. 

 To understand the basic concepts of probability, one and two dimensional random variables and 
to introduce some standard distributions applicable to engineering which can describe real life 
phenomenon. 

 Tounderstandthebasicconcepts ofrandomprocesseswhicharewidelyusedinITfields. 

 Tounderstandtheconceptofcorrelationandspectraldensities. 

 Tounderstandthesignificanceoflinear systemswithrandominputs. 

UNIT I PROBABILITYANDRANDOMVARIABLES 12 
Probability – Axioms of probability – Conditional probability – Baye‘s theorem - Discrete and 
continuous random variables – Moments – Moment generating functions – Binomial, Poisson,Geometric, 
Uniform, Exponential and Normal distributions. 

UNIT II TWO-DIMENSIONALRANDOMVARIABLES 12 
Joint distributions – Marginal and conditional distributions – Covariance – Correlation and linear 
regression–Transformationofrandomvariables –Centrallimittheorem(for independentandidentically 

distributed random variables). 

UNIT III RANDOMPROCESSES 12 
Classification – Stationary process – Markov process - Markov chain - Poisson process – Random 
telegraph process. 

UNIT IV CORRELATIONANDSPECTRALDENSITIES 12 
Auto correlation functions – Cross correlation functions – Properties – Power spectral density – Cross 
spectral density – Properties. 

UNIT V LINEARSYSTEMS WITHRANDOMINPUTS 12 
Linear time invariant system – System transfer function – Linear systems with random inputs – Auto 
correlation and cross correlation functions of input and output. 

TOTAL : 60 

PERIODS 

OUTCOMES: 

Uponsuccessfulcompletionofthecourse,studentsshouldbe ableto: 

 Understandthefundamentalknowledgeoftheconceptsofprobabilityandhaveknowledgeof standard 
distributions which can describe real life phenomenon. 

 Understandthebasicconceptsofoneandtwodimensionalrandomvariablesandapplyin engineering 
applications. 

 Applytheconceptrandomprocessesinengineering disciplines. 

 Understandandapplytheconceptofcorrelationandspectraldensities. 

 The students will have an exposure of various distribution functions and help in acquiring skills in 
handling situations involving more than one variable. Able to analyze the response of random inputs 
to linear time invariant systems. 

TEXTBOOKS: 
1. Ibe,O.C.,"FundamentalsofAppliedProbabilityandRandom Processes",1stIndianReprint, Elsevier, 

2007. 
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2. Peebles,P.Z., "Probability,Random Variablesand Random Signal Principles",Tata McGraw Hill, 
4th Edition, New Delhi, 2002. 

 
REFERENCES: 

1. Cooper. G.R., McGillem. C.D., "Probabilistic Methods of Signal and System Analysis", Oxford 
University Press, New Delhi, 3rd Indian Edition, 2012. 

2. Hwei Hsu, "Schaum‘s Outline of Theory and Problems of Probability, Random 
Variables and Random Processes ", Tata McGraw Hill Edition, New Delhi, 2004. 

3. Miller.S.L.andChilders.D.G.,―ProbabilityandRandomProcesseswithApplicationsto Signal 
Processing and Communications ", Academic Press, 2004. 

4. Stark.H.and Woods.J.W., ― Probability and Random Processeswith Applications to Signal 
Processing ", Pearson Education, Asia, 3rd Edition, 2002. 

5. Yates. R.D. and Goodman. D.J., ―Probability and Stochastic Processes", Wiley India Pvt. Ltd., 
Bangalore, 2nd Edition, 2012. 

 

 

 

 

 CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 2 3 1 2 2 1 1 - 1 2 1 3 2 1 3 

2 1 2 1 2 2 - - - 1 1 1 2 2 2 2 

3 2 3 1 2 3 - - - 1 1 1 2 2 1 2 

4 2 1 - 1 1 - - - 2 1 1 2 2 3 1 

5 1 2 1 2 2 1 1 - 1 2 1 3 2 2 3 

Avg 2 2 1 2 2 1 1 - 1 1 1 2 2 2 2 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER IV 

20152C42 ELECTRONICCIRCUITSII L T P C 

3 0 0 3 

OBJECTIVES: 

 To give a comprehensive exposure to all types of amplifiers and oscillators constructed with 
discrete components. This helps to develop a strong basis for building linear and digital 
integrated circuits 

 Tostudyaboutfeedbackamplifiersandoscillators principles 

 Todesignoscillators. 

 Tostudyabout turnedamplifier. 

 TounderstandtheanalysisanddesignofLCandRCoscillators,amplifiers,multivibrators, power 
amplifiers and DC convertors. 

UNIT I FEEDBACKAMPLIFIERSANDSTABILITY 9 
Feedback Concepts – gain with feedback – effect of feedback on gain stability, distortion,bandwidth, 
input and output impedances; topologies of feedback amplifiers – analysis of series - series, shunt-
shunt and shunt-series feedback amplifiers-stability problem- Gain and Phase-margins- Frequency 
compensation. 

UNIT II OSCILLATORS 9 

Barkhausen criterion for oscillation – phase shift, Wien bridge - Hartley & Colpitt‘s oscillators – Clapp 
oscillator-Ring oscillators and crystal oscillators – oscillator amplitude stabilization. 

UNITIII TUNEDAMPLIFIERS 9 
Coil losses, unloaded and loaded Q of tank circuits, small signal tuned amplifiers– Analysis of capacitor 
coupled singletuned amplifier – doubletuned amplifier - effect of cascading singletuned and double 
tuned amplifiers on bandwidth – Stagger tuned amplifiers - Stability of tuned amplifiers – Neutralization 
- Hazeltine neutralization method. 

UNIT IV WAVESHAPINGANDMULTIVIBRATORCIRCUITS 9 
Pulse circuits – attenuators – RC integrator and differentiator circuits – diode clampers and clippers – 
Multivibrators - Schmitt Trigger- UJT Oscillator. 

UNIT V POWERAMPLIFIERSANDDCCONVERTERS 9 
Power amplifiers- class A-Class B-Class AB-Class C-Power MOSFET-Temperature Effect- Class AB 

Power amplifier using MOSFET –DC/DC convertors – Buck, Boost, Buck-Boost analysis and design 

TOTAL: 45 PERIODS 

OUTCOMES: 

Uponcompletionofthecourse, thestudentshouldbeableto: 

 Analyzedifferenttypesofamplifier,oscillatorandmultivibratorcircuits 

 DesignBJTamplifierandoscillator circuits 

 Analyzetransistorizedamplifierandoscillator circuits 

 Designandanalyzefeedbackamplifiers 

 DesignLCandRCoscillators,tunedamplifiers,waveshapingcircuits,multivibrators,power amplifier 
and DC convertors. 

TEXTBOOKS: 

1. SedraandSmith,―MicroElectronicCircuits‖;SixthEdition,OxfordUniversityPress,2011. (UNIT I, 

III,IV,V) 

2. Jacob Millman, ‗Microelectronics‘, McGraw Hill, 2nd Edition, Reprinted, 2009. (UNIT 

I,II,IV,V) 
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REFERENCES: 
1. RobertL.BoylestadandLouisNasheresky,―ElectronicDevicesandCircuitTheory‖,10th Edition, 

Pearson Education / PHI, 2008 

2. DavidA.Bell,―ElectronicDevicesandCircuits‖,FifthEdition,OxfordUniversityPress, 2008. 

3. MillmanJ.andTaubH.,―PulseDigitalandSwitchingWaveforms‖, TMH, 2000. 

4. MillmanandHalkias.C.,IntegratedElectronics,TMH,2007. 

 
 

CO’s-PO’s&PSO’sMAPPING 

CO P

O 

1 

P

O 

2 

P

O 

3 

P

O 

4 

P

O 

5 

P

O 

6 

P

O 

7 

P

O 

8 

P

O 

9 

PO

1 

0 

PO

1 

1 

PO

1 

2 

PS

O 

1 

PS

O 

2 

PS

O 

3 

1 3 3 3 3 2 1 - - - - - 1 2 1 1 

2 3 2 2 3 2 2 - - - - - 1 2 1 1 

3 3 3 3 2 1 2 - - - - - 1 2 1 1 
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SEMESTER IV 

20152C43 COMMUNICATIONTHEORY LTPC 

3003 

OBJECTIVES: 

 Tointroducetheconceptsof variousanalogmodulationsandtheirspectralcharacteristics 

 Tounderstandtheproperties ofrandomprocess 

 Toknowtheeffect ofnoiseoncommunicationsystems 

 Tostudythelimitsset byInformationTheory 

UNIT I AMPLITUDEMODULATION 9 
Amplitude Modulation- DSBSC, DSBFC, SSB, VSB - Modulation index, Spectra, Power relations and 
Bandwidth– AM Generation– SquarelawandSwitching modulator, DSBSC Generation – Balancedand 
Ring Modulator, SSB Generation – Filter, Phase Shift and Third Methods, VSB Generation – Filter 
Method, Hilbert Transform, Pre-envelope& complex envelope–comparison ofdifferent AM techniques, 
Superheterodyne Receiver 

UNIT II ANGLEMODULATION 9 

Phase and frequency modulation, Narrow Band and Wide band FM – Modulation index, Spectra, Power 

relations and Transmission Bandwidth - FM modulation –Direct and Indirect methods, FMDemodulation 

– FM to AM conversion, FM Discriminator - PLL as FM Demodulator. 

UNIT III RANDOMPROCESS 9 
Random variables, Random Process, Stationary Processes, Mean, Correlation & Covariance functions, 
Power Spectral Density, Ergodic Processes, Gaussian Process, Transmission of a Random Process 
Through a LTI filter. 

UNIT IV NOISECHARACTERIZATION 9 

Noise sources – Noise figure, noise temperature and noise bandwidth – Noise in cascaded systems. 

Representation of Narrow band noise –In-phase and quadrature, Envelope and Phase – Noiseperformance 
analysis in AM & FM systems – Threshold effect, Pre-emphasis and de-emphasis for FM. 

UNIT V SAMPLING&QUANTIZATION 9 
Low pass sampling – Aliasing- Signal Reconstruction-Quantization - Uniform & non-uniform 
quantization - quantization noise - Logarithmic Companding –PAM, PPM, PWM, PCM – TDM, FDM. 

TOTAL: 45 

PERIODS 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 DesignAMcommunicationsystems 

 DesignAnglemodulatedcommunicationsystems 

 ApplytheconceptsofRandomProcesstothedesignofCommunicationsystems 

 AnalyzethenoiseperformanceofAM andFM systems 

 Gainknowledgeinsamplingandquantization 

 

TEXTBOOKS: 
1. J.G.Proakis,M.Salehi,―FundamentalsofCommunicationSystems‖,PearsonEducation2014. (UNIT I-

IV) 

2. SimonHaykin,―CommunicationSystems‖,4thEdition,Wiley,2014.(UNITI-V) 

REFERENCES: 

1. B.P.Lathi,―ModernDigitalandAnalogCommunicationSystems‖,3rdEdition,Oxford University 

Press, 2007. 
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2. D.Roody,J.Coolen,―ElectronicCommunications,4theditionPHI2006 
3. A.Papoulis,―Probability,RandomvariablesandStochasticProcesses‖,McGrawHill,3rd 

edition,1991. 
4. B.Sklar,―DigitalCommunicationsFundamentalsandApplications‖,2ndEditionPearsonEducation 

2007 

5. HPHsu,SchaumOutlineSeries-―AnalogandDigitalCommunications‖ TMH2006 
6. Couch.L.,"ModernCommunicationSystems",Pearson,2001. 
 

CO’s-PO’s&PSO’sMAPPING 

CO Pos 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER IV 

20152C44 ELECTROMAGNETICFIELDS LTPC 

4004 

OBJECTIVES: 

 To gain conceptual and basic mathematical understanding of electric and magnetic fields in free 

space and in materials 

 TounderstandthecouplingbetweenelectricandmagneticfieldsthroughFaraday'slaw, 

displacement current and Maxwell's equations 

 Tounderstand wavepropagationinlosslessandinlossy media 

 Tobeabletosolveproblemsbasedontheaboveconcepts 

UNIT I INTRODUCTION 12 
Electromagnetic model, Units and constants, Review of vector algebra, Rectangular, cylindrical and 
spherical coordinate systems, Line, surface and volume integrals, Gradient of a scalar field, 
Divergenceofa vector field, Divergencetheorem, Curlofa vector field, Stoke'stheorem, Nullidentities, 
Helmholtz's theorem 

UNIT II ELECTROSTATICS 12 
Electric field, Coulomb's law, Gauss's law and applications, Electric potential, Conductors in static 
electric field, Dielectrics in static electric field, Electric flux density and dielectric constant, Boundary 
conditions, Capacitance, Parallel, cylindricalandsphericalcapacitors, Electrostatic energy, Poisson's and 
Laplace's equations, Uniqueness of electrostaticsolutions, Current densityandOhm's law, Electromotive 
force and Kirchhoff's voltage law, Equation of continuity and Kirchhoff's current law 

UNIT III MAGNETOSTATICS 12 

Lorentz force equation, Law of no magnetic monopoles, Ampere's law, Vector magnetic potential, Biot- 
Savart lawand applications, Magnetic field intensity and idea of relativepermeability, Magnetic circuits, 
Behaviour of magnetic materials, Boundary conditions, Inductance and inductors, Magnetic energy, 
Magnetic forces and torques 

UNIT IV TIME-VARYINGFIELDSANDMAXWELL'sEQUATIONS 12 
Faraday'slaw,DisplacementcurrentandMaxwell-Amperelaw,Maxwell's equations,Potentialfunctions, 
Electromagnetic boundary conditions, Wave equations and solutions, Time-harmonic fields 

UNIT V PLANEELECTROMAGNETICWAVES 12 
Plane waves in lossless media, Plane waves in lossy media (low-loss dielectrics and good conductors), 
Group velocity, Electromagnetic power flow and Poynting vector, Normal incidence at a plane 
conducting boundary, Normal incidence at a plane dielectric boundary 

TOTAL:60PERIODS 

OUTCOMES: 

Bytheendofthiscourse,thestudentshouldbe ableto: 

 Displayanunderstandingoffundamentalelectromagneticlawsandconcepts 

 WriteMaxwell'sequationsinintegral,differentialandphasorformsandexplaintheirphysical meaning 

 Explainelectromagneticwavepropagationinlossyandinlosslessmedia 

 Solve simple problems requiring estimation of electric and magnetic field quantities based on these 
concepts and laws 

 

TEXTBOOKS: 
1. D.K.Cheng,Fieldandwaveelectromagnetics,2nded.,Pearson(India),1989(UNITI,II,III IV,V) 
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2. W.H.HaytandJ.A.Buck,Engineeringelectrmagnetics,7thed.,McGraw-Hill(India),2006 (UNIT I-V) 

 

REFERENCES 

1. D.J.Griffiths, Introductiontoelectrodynamics,4thed.,Pearson(India),2013 

2. B.M.Notaros,Electromagnetics,Pearson:NewJersey, 2011 
3. M.N.O.SadikuandS.V.Kulkarni,Principlesofelectromagnetics,6thed.,Oxford(AsianEdition), 2015 

 
 

 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 2 1 1 1 - 2 1 - - 1 - 2 

2 2 2 3 3 2 2 2 - - 1 1 2 

3 2 2 3 2 2 2 1 - - 1 1 2 

4 2 2 3 2 2 2 1 - - 1 1 2 

5 2 2 2 2 2 2 1 - - 2 2 1 

CO 2 2 2 2 2 2 1 - - 1 1 2 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER IV 

 

20152C45 LINEAR INTEGRATED CIRCUITS LT PC 
  30 03 

OBJECTIVES: 

 Tointroducethebasicbuildingblocksof linear integratedcircuits 

 Tolearnthelinear andnon-linearapplicationsofoperationalamplifiers 

 Tointroducethetheoryandapplicationsofanalogmultipliersand PLL 

 TolearnthetheoryofADC andDAC 

 TointroducetheconceptsofwaveformgenerationandintroducesomespecialfunctionICs 

UNIT I BASICSOFOPERATIONAL AMPLIFIERS 9 
Current mirror and current sources, Current sources as active loads, Voltage sources, VoltageReferences, 
BJT Differential amplifier with active loads, Basic information about op-amps – Ideal Operational 
Amplifier - General operational amplifierstages -and internal circuit diagrams of IC 741,DC and AC 
performance characteristics, slew rate, Open and closed loop configurations – JFET Operational 

Amplifiers – LF155 and TL082. 

UNIT II APPLICATIONSOFOPERATIONALAMPLIFIERS 9 
Sign Changer, Scale Changer, Phase Shift Circuits, Voltage Follower, V-to-I and I-to-V converters, 
adder, subtractor, Instrumentation amplifier, Integrator, Differentiator, Logarithmic amplifier, 
Antilogarithmic amplifier, Comparators, Schmitt trigger, Precision rectifier, peak detector, clipper and 
clamper, Low-pass, high-pass and band-pass Butterworth filters. 

UNIT III ANALOGMULTIPLIERAND PLL 9 

Analog Multiplier using Emitter Coupled Transistor Pair - Gilbert Multiplier cell – Variable 

transconductance technique, analog multiplier ICs and their applications, Operation of the basic PLL, 

Closed loop analysis, Voltage controlled oscillator, Monolithic PLL IC 565, application of PLL for AM 
detection, FM detection, FSK modulation and demodulation and Frequency synthesizing and clock 

synchronisation. 

UNIT IV ANALOGTODIGITALANDDIGITALTOANALOGCONVERTERS 9 
Analog and Digital Data Conversions, D/A converter – specifications - weighted resistor type, R-2R 
Ladder type, Voltage Mode and Current-Mode R - 2R Ladder types - switches for D/A converters, high 

speed sample-and-hold circuits, A/D Converters – specifications - Flash type - SuccessiveApproximation 
type - Single Slope type – Dual Slope type - A/D Converter using Voltage-to-Time Conversion - Over-
sampling A/D Converters, Sigma – Delta converters. 

UNIT V WAVEFORMGENERATORSANDSPECIALFUNCTIONICS 9 
Sine-wave generators, Multivibrators and Triangular wave generator, Saw-tooth wave generator,ICL8038 
function generator, Timer IC 555, IC Voltage regulators – Three terminal fixed and adjustable voltage 
regulators - IC 723 general purpose regulator - Monolithic switching regulator, Low Drop – Out(LDO) 
Regulators - Switched capacitor filter IC MF10, Frequency to Voltage and Voltage to Frequency 
converters, Audio Power amplifier, Video Amplifier, Isolation Amplifier, Opto-couplers and fibre optic 
IC. 

TOTAL:45PERIODS 

OUTCOMES: 
Uponcompletionofthecourse, thestudentshouldbeableto: 

 Designlinearandnonlinear applicationsofOP–AMPS 

 DesignapplicationsusinganalogmultiplierandPLL 

 DesignADC andDAC usingOP–AMPS 

 GeneratewaveformsusingOP–AMPCircuits 

 AnalyzespecialfunctionICs 
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TEXTBOOKS: 

1. D.RoyChoudhry,ShailJain,―LinearIntegratedCircuits‖,NewAgeInternationalPvt.Ltd., 2018, Fifth 
Edition. (Unit I – V) 

2. SergioFranco,―DesignwithOperationalAmplifiersandAnalogIntegratedCircuits‖, 
4th Edition, Tata Mc Graw-Hill, 2016 (Unit I – V) 

 

REFERENCES: 

1. RamakantA.Gayakwad,―OP-AMPandLinearICs‖,4thEdition,PrenticeHall/Pearson Education, 

2015. 
2. RobertF.Coughlin,FrederickF.Driscoll,―OperationalAmplifiersandLinearIntegrated Circuits‖, 

Sixth Edition, PHI, 2001. 
3. B.S.Sonde,―SystemdesignusingIntegratedCircuits‖, 2ndEdition, NewAgePub, 2001. 

4. Gray and Meyer, ―Analysis and Design of Analog Integrated Circuits‖, Wiley 

International,5th Edition, 2009. 
5. WilliamD.Stanley,―OperationalAmplifierswithLinearIntegratedCircuits‖,PearsonEducation,4th 

Edition,2001. 
6. S.Salivahanan & V.S. Kanchana Bhaskaran, ―Linear Integrated Circuits‖, TMH,2nd Edition, 4th 

Reprint, 2016. 
 

 

 
 

CO’s-PO’s&PSO’sMAPPING 

C PO PO PO PO PO PO PO PO PO PO1 PO1 PO1 PSO PSO PSO 

1 2 - - - - - - - - - 1 - 2 1 1 

2 2 3 3 2 - - - - - - - - 2 1 1 

3 1 - - 2 -  - - - - - - 2 1 1 

4 1 - - 2 - - - - - - - - 2 1 1 

5 1 2 3 3 - - - - - - - 3 2 1 1 

C 1.4 2.5 3 2.2 - - - - - - 1 3 2 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER IV 

 

20149S46 ENVIRONMENTAL SCIENCE  AND ENGINEERING LTPC 

3003 

 

OBJECTIVES: 

 Tostudythenatureandfactsaboutenvironment. 

 Tofindingandimplementingscientific,technological,economicandpoliticalsolutionstoenvironmenta
l problems. 

 Tostudytheinterrelationshipbetweenlivingorganismand environment. 

 To appreciatethe importance of environment by assessing its impact on the human world; envision 
the surrounding environment, its functions and its value. 

 Tostudythedynamicprocessesandunderstandthefeaturesoftheearth‟sinteriorandsurface. 

 To study the integrated themes and biodiversity, natural resources,pollution control and 
wastemanagement. 

UNIT I ENVIRONMENT,ECOSYSTEMSANDBIODIVERSITY 14 

Definition, scope and importance of environment – need for public awareness - concept of an ecosystem– 

structure and function of an ecosystem – producers, consumers and decomposers – energy flow in the 
ecosystem – ecological succession – food chains, food webs and ecological pyramids – Introduction, 

types,characteristic features,structure and function ofthe (a) forestecosystem (b) grassland ecosystem 

(c) desert ecosystem (d) aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries) – 
Introduction to biodiversity definition: genetic, species and ecosystem diversity – biogeographical 

classification of India – value of biodiversity: consumptive use, productive use, social, ethical, aesthetic 

and option values – Biodiversity at global, national and local levels – India as a mega-diversity nation – 

hot-spots of biodiversity – threats to biodiversity: habitat loss, poaching of wildlife, man-wildlifeconflicts 
– endangered and endemic species of India – conservation of biodiversity: In-situ and ex-situ 

conservation of biodiversity. Field study of common plants, insects, birds; Field study of simple 

ecosystems – pond, river, hill slopes, etc. 

UNIT II ENVIRONMENTALPOLLUTION 8 
Definition – causes, effects and control measures of: (a) Air pollution (b) Water pollution (c) Soil 
pollution(d) Marinepollution(e) Noisepollution(f) Thermalpollution(g) Nuclear hazards –solidwaste 
management: causes, effects and control measures of municipal solid wastes – role of an individual in 
prevention of pollution – pollution case studies – disaster management: floods, earthquake, cyclone and 
landslides. Field study of local polluted site – Urban / Rural / Industrial / Agricultural. 

UNIT III NATURALRESOURCES 10 

Forest resources: Use and over-exploitation, deforestation, case studies- timber extraction, mining, dams 
and their effects on forests and tribal people – Water resources: Use and over- utilization of surface and 

ground water, floods, drought, conflicts over water, dams-benefits and problems – Mineral resources:Use 

and exploitation, environmental effects of extracting and using mineral resources, case studies –Food 

resources: World food problems, changes caused by agricultureand overgrazing, effects of modern 
agriculture, fertilizer-pesticide problems, water logging, salinity, case studies – Energy resources: 

Growing energy needs, renewable and non renewable energy sources, use of alternate energy sources. 

casestudies – Landresources: Landasa resource, land degradation, man inducedlandslides, soil erosion 
and desertification – role of an individual in conservation of natural resources – Equitable use of 

resources for sustainable lifestyles. Field study of local area to document environmental assets – river / 

forest / grassland / hill / mountain. 

UNIT IV SOCIALISSUES ANDTHEENVIRONMENT 7 
Fromunsustainabletosustainable development – urbanproblems relatedto energy – water conservation, 
rain water harvesting, watershed management – resettlement and rehabilitation of people; its problems 
andconcerns,casestudies–roleofnon-governmentalorganization-environmentalethics:Issuesand 
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possible solutions – climate change, global warming, acid rain, ozone layer depletion, nuclear accidents 
and holocaust, case studies. – wasteland reclamation – consumerism and waste products – environment 
production act – Air (Prevention and Control of Pollution) act – Water (Prevention and control of 
Pollution) act – Wildlife protection act – Forest conservation act – enforcement machinery involved in 
environmental legislation- central and state pollution control boards- Public awareness. 

 

UNIT V HUMANPOPULATIONANDTHEENVIRONMENT 6 
Population growth, variation among nations – population explosion – family welfare programme – 
environment and human health – human rights – value education – HIV / AIDS – women and child 
welfare – role of information technology in environment and human health – Case studies. 

TOTAL:45PERIODS 

 

OUTCOMES: 

 Environmental Pollution or problems cannot be solved by mere laws. Public participation is an 
important aspect which serves the environmental Protection. One will obtain knowledge on the 
following after completing the course. 

 Publicawarenessofenvironmentalisatinfantstage. 

 Ignoranceandincompleteknowledgehasleadto misconceptions 

 Developmentandimprovementinstd.oflivinghasleadtoseriousenvironmental disasters 

 

TEXTBOOKS: 
1. BennyJoseph,‗EnvironmentalScience andEngineering‘,TataMcGraw-Hill,NewDelhi, 2006. 
2. GilbertM.Masters,‗IntroductiontoEnvironmentalEngineeringandScience‘,2ndedition, Pearson 

Education, 2004. 

 

REFERENCES: 

1. DharmendraS.Sengar,‗Environmentallaw‘,PrenticehallofIndiaPVTLTD,NewDelhi,2007. 
2. ErachBharucha,―TextbookofEnvironmentalStudies‖,UniversitiesPress(I)PVT,LTD,Hydrabad, 

2015. 

3. Rajagopalan,R,‗EnvironmentalStudies-FromCrisistoCure‘,OxfordUniversityPress, 2005. 
4. G.TylerMillerandScottE.Spoolman,―EnvironmentalScience‖,CengageLearningIndia PVT, LTD, 

Delhi, 2014. 

 
 

 

CO’s-PO’s&PSO’sMAPPING 

CO PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

1 2 1 - - - 2 3 - - - - 2 - - - 

2 3 2 - - - 3 3 - - - - 2 - - - 

3 3 - 1 - - 2 2 - - - - 2 - - - 

4 3 2 1 1 - 2 2 - - - - 2 - - - 

5 3 2 1 - - 2 2 - - - - 1 - - - 

Avg. 2.8 1.8 1 1 - 2.2 2.4 - - - - 1.8 - - - 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER IV 

 

20152L47 CIRCUITS DESIGN AND SIMULATION LABORATORY LT P C 
  00 4 2 

OBJECTIVES: 

 Togainhandsonexperienceindesigningelectroniccircuits 

 Tolearnsimulationsoftwareusedincircuitdesign 

 Tolearnthefundamentalprinciplesofamplifier circuits 

 Todifferentiatefeedbackamplifiersandoscillators. 

 Todifferentiatetheoperationofvariousmultivibrators 

DESIGNANDANALYSISOFTHEFOLLOWINGCIRCUITS 
1. SeriesandShuntfeedbackamplifiers-Frequencyresponse,Inputandoutput impedance 

2. RCPhaseshiftoscillatorandWienBridgeOscillator 
3. HartleyOscillatorandColpittsOscillator 
4. SingleTunedAmplifier 

5. RCIntegratorandDifferentiatorcircuits 

6. AstableandMonostable multivibrators 
7. ClippersandClampers 

 

SIMULATIONUSINGSPICE(UsingTransistor): 

1. TunedCollector Oscillator 

2. Twin-TOscillator/WeinBridgeOscillator 

3. DoubleandStagger tuned Amplifiers 

4. BistableMultivibrator 
5. SchmittTriggercircuit withPredictablehysteresis 

6. Analysisofpoweramplifier 

 

TOTAL: 60 PERIODS 

 

OUTCOMES: 

Oncompletionofthislaboratorycourse,thestudentshouldbeableto: 

 Analyzevarioustypes offeedbackamplifiers 

 Designoscillators,tunedamplifiers,wave-shapingcircuitsandmultivibrators 

 Designandsimulatefeedbackamplifiers, oscillators, tunedamplifiers, wave-shapingcircuits and 
multivibrators using SPICE Tool. 
 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 3 3 3 - - - - - - 1 1 

CO2 2 3 3 3 - - - - - - 1 1 

CO3 2 3 3 3 - - - - - - 1 1 

CO4 2 3 3 3 2 - - - - - 1 1 

CO5 - - - - - - - - - - - - 

Avg 2 3 3 3 2 - - - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER IV 

 

20152L48 LINEARINTEGRATEDCIRCUITSLABORATORY L T P C 
  0 0 4 2 

OBJECTIVES: 

 Tounderstandthebasicsoflinear integratedcircuitsandavailableICs 

 Tounderstandthecharacteristicsoftheoperationalamplifier. 

 Toapplyoperationalamplifiersinlinearandnonlinearapplications. 

 ToacquirethebasicknowledgeofspecialfunctionIC. 

 TouseSPICEsoftwareforcircuitdesign 

 

DESIGNANDTESTINGOFTHEFOLLOWINGCIRCUITS 

1. Inverting,Noninvertinganddifferentialamplifiers. 

2. IntegratorandDifferentiator. 
3. Instrumentationamplifier 
4. Activelow-pass,High-passandband-pass filters. 

5. Astable&MonostablemultivibratorsusingOp-amp 

6. SchmittTriggerusingop-amp. 
7. PhaseshiftandWienbridgeoscillatorsusingOp-amp. 
8. AstableandMonostablemultivibratorsusingNE555Timer. 

9. PLLcharacteristicsanditsuseasFrequencyMultiplier, Clocksynchronization 

10. R-2RLadderTypeD-AConverter usingOp-amp. 
11. DCpowersupplyusingLM317andLM723. 
12. StudyofSMPS 

SIMULATIONUSINGSPICE: 

1. Activelow-pass,High-passandband-passfiltersusingOp-amp 
2. AstableandMonostablemultivibratorsusingNE555Timer. 

3. A/Dconverter 

4. Analogmultiplier 

TOTAL: 60 PERIODS 

 

OUTCOMES: 

Oncompletionofthislaboratorycourse,thestudentshouldbeableto: 

 Designamplifiers,oscillators,D-Aconvertersusingoperationalamplifiers. 

 Designfiltersusingop-ampandperformsanexperimentonfrequencyresponse. 

 AnalyzetheworkingofPLLanddescribeitsapplicationasafrequencymultiplier. 

 DesignDCpower supplyusingICs. 

 Analyzetheperformanceoffilters,multivibrators,A/DconverterandanalogmultiplierusingSPICE. 
 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 3 3 3 - - - - - - 1 1 

CO2 2 3 3 3 - - - - - - 1 1 

CO3 2 3 3 3 - - - - - - 1 1 

CO4 2 3 3 3 2 - - - - - 1 1 

CO5 - - - - - - - - - - - - 

Avg 2 3 3 3 2 - - - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER IV 

 

201AGCE COMMUNITY  ENGAGEMENT L T P C 
  0 0 0 2 

 

OBJECTIVES: 

 Todevelopanappreciationofruralculture,life-styleandwisdomamongststudents

 Tolearnaboutthestatusofvariousagriculturalandruraldevelopmentprogrammes

 Tounderstandcausesforruraldistressandpovertyandexploresolutionsforthesame

 To applyclassroomknowledgeofcoursestofieldrealitiesandtherebyimprovequalityof learning

 

LEARNINGOUTCOMES: 

Aftercompletingthiscourse,studentwillbeable to: 

 Gainanunderstandingofrurallife,cultureandsocialrealities

 Developasenseofempathyandbondsofmutualitywithlocalcommunity

 AppreciatesignificantcontributionsoflocalcommunitiestoIndiansocietyand economy

 Learntovaluethelocalknowledgeandwisdomofthecommunity

 Identifyopportunities for contributing to community’s socio-economic 

improvements

 

Credit 

2 credit,30hours,atleast50%infield,compulsoryfor allstudents 

 

Contents 

Dividedintofour Modules, fieldimmersionispartofeachUnit 
CourseStructure:2CreditsCourse(1CreditforClassroomandTutorialsand1CreditforField Engagement) 

 

 

S.No. ModuleTitle ModuleContent Assignment ching/Learning 

Methodology 

No.of 

Classes 

1 Appreciationof 

Rural Society 

Rural lifestyle,rural 

society,casteandgender 

relations, rural values with 

respect tocommunity, 

nature and resources, 

elaboration of“soul of 

India lies in villages’ 

(Gandhi), rural 

infrastructure 

Prepare a map 

(physical, visual 

or digital) of the 

villageyouvisited 

andwriteanessay 

aboutinter-family 

relations in that 

village. 

- Classroom 

discussions 

 

- Fieldvisit** 

 

- Assignment 

Map 

2 

 

 

4 
 

 

2 
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2 Understanding 

ruraleconomy&l

ivelihood 

Agriculture, farming, 

landownership, water 

management, animal 

husbandry, non-farm 

livelihoods and artisans, 

ruralentrepreneurs,rural 

markets 

Describe your 

analysisofruralh 

ousehol d 

economy,its 

llengesandpossible 

pathwaysto 

address them 

- Fieldvisit** 

 

-Group 

discussionsin

class 

- Assignment 

3 

 

4 

 

 

1 

3 RuralInstitutions Traditional rural 

organisations,Self-help 

Groups, Panchayatiraj 

institutions (Gram 

Sabha, Gram 

Panchayat,Standing 

Committees), localcivil 

society, local 

administration 

Howeffectively 

are Panchayati 

raj institutions 

functioninginthe 

village?What 

wouldyousuggest 

toimprovetheiref 

fectiveness? 

Present a case 

study(writtenor 

audio-visual) 

-Classroom 

 

-Fieldvisit** 

 

-Group 

presentationof 

assignment 

2 

 

4 

 

2 

4 RuralDevelopment 

Programmes 

Hi story of rural 

development 

India,currentnational 

programmes:Sarva 

Shiksha Abhiyan, 

ti Bachao, Beti Padhao, 

ushmanBharat, Swatchh 

Bharat, PM 

AwaasYojana,Skill 

India, 

Gram Panchayat 

DecentralisedPlanning, 

NRLM,MNREGA, etc. 

scribethebenefits 

received and 

challenges 

edinthedeliveryof 

one of these 

programmes inthe

 rural c o m 

m u n i t y ; give 

suggestions about 

improving 

implementationof 

the programmefor 

therural poor. 

-Classroom 

 

 

- Eachstudent 

selects one 

program for 

field visit** 

 

 

- Written 

assignment 

2 

 

4 

 

 
2 
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SEMESTERV 

20152C51 DIGITALCOMMUNICATION LTPC 

3003 

OBJECTIVES: 

 Toknowtheprinciples ofsampling&quantization 

 Tostudythevarious waveformcodingschemes 

 Tolearnthevariousbasebandtransmissionschemes 

 Tounderstandthevarious bandpasssignalingschemes 

 Toknowthefundamentalsofchannelcoding 

UNIT I INFORMATIONTHEORY 9 
Discrete Memoryless source, Information, Entropy, Mutual Information - Discrete Memoryless channels 
– Binary Symmetric Channel, Channel Capacity - Hartley - Shannon law - Source coding theorem - 
Shannon - Fano & Huffman codes. 

UNIT II WAVEFORMCODING&REPRESENTATION 9 
Prediction filtering and DPCM - Delta Modulation - ADPCM & ADM principles-Linear Predictive 
Coding- Propertiesof Linecodes- PowerSpectralDensityofUnipolar /Polar RZ&NRZ–BipolarNRZ 

-Manchester 

UNIT III BASEBANDTRANSMISSION&RECEPTION 9 
ISI – Nyquist criterionfor distortionless transmission – Pulseshaping – Correlative coding - Eyepattern – 
Receiving Filters- Matched Filter, Correlation receiver, Adaptive Equalization 

UNIT IV DIGITALMODULATIONSCHEME 9 

Geometric Representation of signals - Generation, detection, PSD & BER of Coherent BPSK, BFSK & 
QPSK - QAM - Carrier Synchronization - Structure of Non-coherent Receivers - Principle of DPSK. 

UNIT V ERRORCONTROLCODING 9 
Channel coding theorem - Linear Block codes - Hamming codes - Cyclic codes - Convolutional codes - 
Viterbi Decoder. 

TOTAL:45 PERIODS 

 

OUTCOMES: 

Uponcompletionofthecourse, thestudentshouldbeableto 

 DesignPCMsystems 

 Designandimplementbasebandtransmissionschemes 

 Designandimplementbandpasssignalingschemes 

 Analyzethespectralcharacteristicsofbandpasssignalingschemes andtheirnoiseperformance 

 Designerrorcontrolcodingschemes 

 

TEXTBOOK: 

1. S.Haykin,―DigitalCommunications‖,JohnWiley,2005(UnitI–V) 

REFERENCES 

1. B.Sklar,―DigitalCommunicationFundamentalsandApplications‖,2ndEdition,Pearson Education, 

2009 

2. B.P.Lathi, ―ModernDigital and AnalogCommunicationSystems‖ 3rdEdition, Oxford University 

Press 2007. 
3. HPHsu,SchaumOutlineSeries-―AnalogandDigitalCommunications‖,TMH2006 
4. J.GProakis,―DigitalCommunication‖,4thEdition,TataMcGrawHillCompany,2001. 
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CO’s-PO’s&PSO’sMAPPING 

 

CO 
PO 
1 

PO 
2 

PO 
3 

PO 
4 

PO 
5 

PO 
6 

PO 
7 

PO 
8 

PO 
9 

PO1 
0 

PO1 
1 

PO1 
2 

PSO 
1 

PSO 
2 

PSO 
3 

1 3 2 2 3 3 1 - - - - - 1 3 1 1 

2 3 3 2 1 3 2 - - - - - - 3 1 2 

3 3 3 3 3 2 2 - - - - - 1 3 1 2 

4 2 3 2 2 2 2 - - - - - 1 2 1 1 

5 2 - 3 3 2 1 - - - - - 1 2 2 2 

CO 3 3 2 2 2 2 - - - - - 1 3 1 2 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTERV 

20152C52 DISCRETE-TIMESIGNALPROCESSING LTPC 

4004 

OBJECTIVES: 

 Tolearndiscretefourier transform,propertiesofDFTanditsapplicationtolinearfiltering 

  To understand the characteristics of digital filters, design digital IIR and FIR filters and apply 
these filters to filter undesirable signals in various frequency bands 

 Tounderstandtheeffectsoffiniteprecisionrepresentationondigitalfilters 

 Tounderstandthefundamentalconceptsofmultiratesignalprocessinganditsapplications 

 Tointroducetheconceptsofadaptivefiltersanditsapplicationtocommunication engineering 

UNIT I DISCRETEFOURIERTRANSFORM 12 

Review of signals and systems, concept of frequency in discrete-time signals, summary of analysis & 
synthesis equations for FT & DTFT, frequency domain sampling, Discrete Fourier transform (DFT) - 
deriving DFT from DTFT, properties of DFT - periodicity, symmetry, circular convolution. Linear 
filtering using DFT. Filtering long data sequences - overlap save and overlap add method. Fast 
computationof DFT -Radix-2 Decimation-in-time(DIT)FastFourier transform(FFT), Decimation-in- 
frequency (DIF) Fast Fourier transform (FFT). Linear filtering using FFT. 

UNIT II INFINITEIMPULSERESPONSEFILTERS 12 
Characteristics of practical frequencyselective filters. characteristics of commonlyusedanalogfilters - 
Butterworthfilters, Chebyshevfilters. Designof IIR filters fromanalogfilters (LPF,HPF,BPF,BRF) - 
Approximation of derivatives, Impulse invariance method, Bilinear transformation. Frequency 
transformation in the analog domain. Structure of IIR filter - direct form I, direct form II, Cascade, 
parallel realizations. 

UNIT III FINITEIMPULSERESPONSEFILTERS 12 
Design of FIR filters - symmetric and Anti-symmetric FIR filters - design of linear phase FIR filters 
using Fourier series method - FIR filter design using windows (Rectangular, Hamming and Hanning 
window), Frequency sampling method. FIR filter structures - linear phase structure, direct form 
realizations 

UNIT IV FINITEWORDLENGTHEFFECTS 12 

Fixed point and floating point number representation - ADC - quantization - truncation and rounding - 
quantization noise - input / output quantization - coefficient quantization error - product quantization 
error - overflow error - limit cycle oscillations due to product quantization and summation - scaling to 
prevent overflow. 

UNIT V INTRODUCTIONTODIGITALSIGNALPROCESSORS 12 
DSP functionalities - circular buffering – DSP architecture – Fixed and Floating point architecture 
principles – Programming – Application examples. 

TOTAL:60PERIODS 

 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto 

 ApplyDFTfor theanalysisofdigitalsignalsandsystems 

 DesignIIR andFIR filters 

 Characterizetheeffectsoffiniteprecisionrepresentationondigitalfilters 

 Designmultiratefilters 

 Applyadaptivefiltersappropriatelyincommunicationsystems 
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TEXTBOOK: 

 

1. John G. Proakis & Dimitris G.Manolakis, ―Digital Signal Processing – Principles, Algorithms 

& Applications‖, Fourth Edition, Pearson Education / Prentice Hall, 2007. (UNIT I – V) 

REFERENCES: 

1. EmmanuelC.Ifeachor&Barrie.W.Jervis,―DigitalSignalProcessing‖,SecondEdition, Pearson 

Education / Prentice Hall, 2002. 

2. A. V. Oppenheim, R.W. Schafer and J.R. Buck, ―Discrete-Time Signal Processing‖, 8th Indian 
Reprint, Pearson, 2004. 

3. SanjitK.Mitra,―DigitalSignalProcessing–AComputerBasedApproach‖,TataMcGraw Hill, 2007. 

4. AndreasAntoniou,―DigitalSignalProcessing‖,TataMcGrawHill, 2006. 

 
 
 

 CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 3 3 3 2 2 - - - - 1 1 3 3 2 

2 3 3 3 3 2 2 - - - - 1 1 2 2 2 

3 3 3 2 2 2 2 - - - - 1 1 1 2 2 

4 3 3 2 2 3 1 - - - - 1 1 2 2 3 

5 3 2 2 2 3 2 - - - - 1 1 2 2 1 

CO 3 3 2 2 2 2 - - - - 1 1 2 2 2 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTERV 
 

20152S53 COMPUTER ARCHITECTURE AND ORGANIZATION  

LTPC 

3003 

OBJECTIVES: 

 Tomakestudents understandthebasicstructureand operationofdigitalcomputer 

 Tofamiliarizewithimplementationoffixedpointandfloating-pointarithmeticoperations 

 Tostudythedesign ofdatapathunit andcontrolunit forprocessor 

 Tounderstandtheconceptofvariousmemoriesandinterfacing 

 Tointroducetheparallelprocessingtechnique 

UNIT I COMPUTERORGANIZATION&INSTRUCTIONS 9 

Basics of a computer system: Evolution, Ideas, Technology, Performance, Power wall, Uniprocessors to 
Multiprocessors. Addressingandaddressingmodes. Instructions:OperationsandOperands, Representing 
instructions, Logical operations, control operations. 

UNIT II ARITHMETIC 9 

Fixed point Addition, Subtraction, Multiplication and Division. Floating Point arithmetic, High 
performance arithmetic, Subword parallelism 

UNIT III THE PROCESSOR 9 
Introduction, Logic Design Conventions, Building a Datapath - A Simple Implementation scheme - An 
Overview of Pipelining - Pipelined Datapath and Control. Data Hazards: Forwarding versus Stalling, 
Control Hazards, Exceptions, Parallelism via Instructions. 

UNIT IV MEMORYANDI/OORGANIZATION 9 

Memory hierarchy, Memory Chip Organization, Cache memory, Virtual memory. Parallel Bus 
Architectures, InternalCommunicationMethodologies, SerialBusArchitectures, Massstorage,Inputand 

Output Devices. 

UNIT V ADVANCEDCOMPUTERARCHITECTURE 9 

Parallelprocessingarchitectures andchallenges, Hardwaremultithreading, Multicoreandshared memory 
multiprocessors, Introduction to Graphics Processing Units, Clusters and Warehouse scale computers - 
Introduction to Multiprocessor network topologies. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto 

 Describedatarepresentation,instructionformatsandtheoperationofadigitalcomputer 

 Illustratethefixedpointandfloating-pointarithmeticforALUoperation 

 Discussaboutimplementationschemesofcontrolunitandpipelineperformance 

 Explaintheconceptofvarious memories,interfacingandorganizationofmultipleprocessors 

 Discussparallelprocessingtechniqueandunconventionalarchitectures 

 

TEXTBOOKS: 

1. DavidA.Patterson and John L.Hennessey,―ComputerOrganization and Design‖,Fifth Edition, 
Morgan Kauffman / Elsevier, 2014. (UNIT I-V) 

2. MilesJ.MurdoccaandVincentP.Heuring,―ComputerArchitectureandOrganization:An Integrated 
approach‖, Second edition, Wiley India Pvt Ltd, 2015 (UNIT IV,V) 

REFERENCES 
1. V.CarlHamacher,ZvonkoG.VaranesicandSafatG.Zaky,―ComputerOrganization―,Fifth edition, Mc 

Graw-Hill Education India Pvt Ltd, 2014. 
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2. WilliamStallings―ComputerOrganizationandArchitecture‖,SeventhEdition,Pearson Education, 
2006. 

3. Govindarajalu,―ComputerArchitectureandOrganization,DesignPrinciplesandApplications", Second 
edition, McGraw-Hill Education India Pvt Ltd, 2014. 

 

CO’s-PO’s&PSO’sMAPPING 

CO PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

1 2 1 - - - 2 3 - - - - 2 - - - 

2 3 2 - - - 3 3 - - - - 2 - - - 

3 3 - 1 - - 2 2 - - - - 2 - - - 

4 3 2 1 1 - 2 2 - - - - 2 - - - 

5 3 2 1 - - 2 2 - - - - 1 - - - 

Avg. 2.8 1.8 1 1 - 2.2 2.4 - - - - 1.8 - - - 

1-low,2-medium,3-high,‘-'-nocorrelation 
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LISTOFOPENELECTIVES 

OPENELECTIVE– I(SEMESTERV) 

 

 

 

OPENELECTIVE–I 

SEMESTERV 

 

20150OE54A DATABASEMANAGEMENTSYSTEMS LTPC 

3003 

 

OBJECTIVES: 

 Tolearnthefundamentalsofdatamodels 

 Tolearnconceptual modelingusingER diagrams. 

 TostudySQLqueriesanddatabaseprogramming 

 Tolearnproperdesigningofrelationaldatabase. 

 Tounderstanddatabasesecurityconcepts 

 TounderstandInformationretrievaltechniques 

UNIT I DBMSANDCONCEPTUALDATAMODELING 9 

Purpose of Database System – Data independence - Data Models – Database System Architecture – 

Conceptual Data modeling: ER models - Enhanced-ER Model. Introduction to relational databases – 
Relational Model – Keys – ER-to-Relational Mapping. Modeling of a library management system. 

UNIT II DATABASEQUERYING 11 

Relational Algebra – SQL: fundamentals – DDL – Specifying integrity constraints - DML – Basic 

retrieval queries in SQL - Complex SQL retrieval queries – nested queries – correlated queries – joins - 

aggregate functions. Creating a table, populating data, adding integrity constraints, querying tables with 

simple and complex queries. 

UNIT III DATABASEPROGRAMMING 7 

Databaseprogramming withfunctioncalls, storedprocedures - views – triggers. EmbeddedSQL. ODBC 

connectivity with front end tools. Implementation using ODBC/JDBC and SQL/PSM, implementing 
functions, views, and triggers in MySQL / Oracle. 

UNIT IV DATABASEDESIGN 9 

FunctionalDependencies –Designguidelines –NormalForms:first, second, third– Boyce/CoddNormal 

Form – Normalization algorithms. Design of a banking database system / university database system. 

UNIT V ADVANCEDTOPICS 9 

Database security issues – Discretionary access control – role based access – Encryption and public key 

infrastructures – challenges. Information Retrieval: IR Concepts, Retrieval Models, Queries in IR 
systems. 

TOTAL:45PERIODS 

 

OUTCOMES: 

 

Uponcompletionofthecourse, thestudentswillbeableto: 

 Understand relational data model, evolve conceptual model of a given problem, its mapping 
torelational model and Normalization 

 Querytherelationaldatabaseandwriteprogramswithdatabaseconnectivity 

 Understandtheconceptsofdatabasesecurityandinformationretrievalsystems 
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TEXTBOOKS: 

1. RamezElmasri,ShamkantB.Navathe,“FundamentalsofDatabaseSystems”,SixthEdition, Pearson, 

2011. 

2. AbrahamSilberschatz,HenryF.Korth,S.Sudharshan,“DatabaseSystemConcepts”,Sixth Edition, 

Tata McGraw Hill, 2011. 

 

REFERENCES: 

1. C.J.Date,A.Kannan,S.Swamynathan,“An Introduction to Database Systems”,Eighth Edition, 

Pearson Education, 2006. 

2. Raghu Ramakrishnan, ―DatabaseManagement Systems‖, Fourth Edition, McGraw-Hill College 

Publications, 2015. 
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OPENELECTIVE–I 

SEMESTERV 

20150OE54B CLOUD COMPUTING LTPC 

3003 

OBJECTIVES: 

 Tolearnabout theconceptofcloudandutilitycomputing. 

 Tohaveknowledgeonthevarious issues incloudcomputing. 

 Tobefamiliarwiththeleadplayersincloud. 

 Toappreciatetheemergenceofcloudasthenext generationcomputingparadigm. 

UNIT I INTRODUCTIONTOCLOUDCOMPUTING 9 

IntroductiontoCloudComputing – Roots ofCloudComputing– DesiredFeatures ofCloudComputing– 

Challenges and Risks – Benefits and Disadvantages of Cloud Computing. 

UNIT II VIRTUALIZATION 9 

Introduction to Virtualization Technology – Load Balancing and Virtualization – Understanding 

Hypervisor – Seven Layers of Virtualization – Types of Virtualization – Server, Desktop, Application 

Virtualization. 

UNIT III CLOUDARCHITECTURE,SERVICESANDSTORAGE 9 

NIST Cloud Computing Reference Architecture – Public, Private and Hybrid Clouds - laaS – PaaS –SaaS 

– Architectural Design Challenges – Cloud Storage. 

UNIT IV RESOURCEMANAGEMENTANDSECURITYINCLOUD 9 

Inter Cloud Resource Management – Resource Provisioning Methods – Security Overview – Cloud 

Security Challenges – Data Security –Application Security – Virtual Machine Security. 

UNIT V CASESTUDIES 9 

Google App Engine(GAE) – GAE Architecture – Functional Modules of GAE – Amazon Web 

Services(AWS) – GAE Applications – Cloud Software Environments – Eucalyptus – Open Nebula – 

Open Stack. 

TOTAL:45PERIODS 

OUTCOMES: 

OnCompletionofthecourse, thestudentsshouldbe ableto: 

 Articulatethemainconcepts,keytechnologies,strengthsandlimitationsofcloudcomputing. 

 Learnthekeyandenablingtechnologiesthathelpinthedevelopmentofcloud. 

 Develop the ability to understand and use the architecture of compute and storage cloud, service 

and delivery models. 

 Explainthecoreissuesofcloudcomputingsuchasresourcemanagementandsecurity. 

 Beabletoinstallandusecurrentcloudtechnologies. 

 Choose the appropriate technologies, algorithms and approaches for implementation and use of 

cloud. 

 
TEXTBOOKS: 

1. Buyya R.,BrobergJ., GoscinskiA., “CloudComputing:Principles andParadigm”, First Edition, 

John Wiley & Sons, 2011. 

2. KaiHwang,GeoffreyC.Fox,JackG.Dongarra,"DistributedandCloudComputing,From Parallel 
Processing to the Internet of Things", Morgan Kaufmann Publishers, 2012. 

3. Rittinghouse,JohnW.,andJamesF.Ransome,“CloudComputing:Implementation, Management, 

And Security”, CRC Press, 2017. 
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REFERENCES: 

1. RajkumarBuyya, ChristianVecchiola,S. ThamaraiSelvi,“Mastering Cloud Computing”,Tata 
Mcgraw Hill, 2013. 

2. TobyVelte, AnthonyVelte, RobertElsenpeter, "CloudComputing - APracticalApproach”, Tata 

Mcgraw Hill, 2009. 

3. GeorgeReese, "Cloud Application Architectures: Building Applications andInfrastructureinthe 

Cloud: Transactional Systems for EC2 and Beyond (Theory in Practice)”, O'Reilly, 2009. 

 

 
 

 CO’s-PO’s&PSO’sMAPPING 

CO PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

1 2 1 - - - 2 3 - - - - 2 - - - 

2 3 2 - - - 3 3 - - - - 2 - - - 

3 3 - 1 - - 2 2 - - - - 2 - - - 

4 3 2 1 1 - 2 2 - - - - 2 - - - 

5 3 2 1 - - 2 2 - - - - 1 - - - 

Avg. 2.8 1.8 1 1 - 2.2 2.4 - - - - 1.8 - - - 

1-low,2-medium,3-high,‘-'-nocorrelation 
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 OPENELECTIVE–I 

SEMESTERV 

20153OE54A INDUSTRIAL NANOTECHNOLOGY LTPC 
300 3 

 

OBJECTIVES 

 Toelucidateonadvantagesofnanotechnologybasedapplicationsineachindustry 

 Toprovideinstancesofcontemporaryindustrialapplicationsofnanotechnology 

 Toprovideanoverviewoffuturetechnologicaladvancementsandincreasingroleofnanotechnology in 
each industry 

UNIT I NANOELECTRONICS 9 

Advantages of nano electrical and electronic devices –Electronic circuit chips – Lasers - Micro and 

NanoElectromechanical systems – Sensors, Actuators, Optical switches,- Data memory –Lighting and 

Displays – Batteries - Fuel cells and Photo-voltaic cells – Electric double layer capacitors – Lead-free 

solder – Nanoparticle coatings for electrical products. 

UNIT II BIONANOTECHNOLOGY 9 
Nanoparticles in bone substitutes and dentistry – Implants and Prosthesis – Nanorobotics in Surgery – 

Nanosensors in Diagnosis– Neuro-electronic Interfaces– Therapeutic applications. 

UNIT III NANOTECHNOLOGYINCHEMICALINDUSTRY 9 

Nanocatalyts – Smart materials – Heterogenous nanostructures and composites – Nanostructures for 

Molecular recognition (Quantum dots, Nanorods, Nanotubes) – Molecular Encapsulation and its 

applications – Nanoporous zeolites – Self-assembled Nanoreactors. 

UNIT IV NANOTECHNOLOGYINAGRICULTUREANDFOODTECHNOLOGY9 

Nanotechnology in Agriculture -Precision farming, Smart delivery system – Insecticides using 
nanotechnology – Potential of nano-fertilizers - Nanotechnology in Food industry. 

UNIT V NANOTECHNOLOGYINTEXTILESANDCOSMETICS 9 

Nanofibre production - Electrospinning – Controlling morphologies of nanofibers – Tissue engineering 
application– Polymer nanofibers - Nylon-6 nanocomposites from polymerization - Nano-filled 

polypropylene fibers - Nano finishing in textiles (UV resistant, antibacterial, hydrophilic, self-cleaning, 

flame retardant finishes) – Modern textiles Cosmetics – Formulation of Gels, Shampoos, Hair- 
conditioners. 

TOTAL:45PERIODS 

 

REFERENCES: 

1. NeelinaH.Malsch(Ed.),BiomedicalNanotechnology,CRCPress(2005) 

2. UdoH.Brinker,Jean-LucMieusset(Eds.),MolecularEncapsulation:OrganicReactionsin Constrained 
Systems,Wiley Publishers (2010). 

3. JenniferKuzmaandPeterVerHage,Nanotechnologyinagricultureandfoodproduction, Woodrow 
Wilson International Center, (2006). 

4. LynnJ.Frewer, WillehmNorde, R. H.Fischer andW. H. Kampers, NanotechnologyintheAgri- food 
sector, Wiley-VCH Verlag, (2011). 

5. P. J. Brown and K. Stevens, Nanofibers and Nanotechnology in Textiles, Woodhead Publishing 
Limited, Cambridge, (2007). 

6. Y-W.Mai,PolymerNanocomposites,Woodheadpublishing,(2006). 

7. W.N.Chang,Nanofibres fabrication, performanceand applications, Nova SciencePublishers Inc, 
(2009) 
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CO’s-PO’s&PSO’sMAPPING 

CO POs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 3 3 - - - 1 1 1 

2 3 3 3 3 3 2 - - - 1 1 1 

3 3 3 3 3 3 2 - - - 1 1 1 

4 3 3 3 3 3 3 - - - 1 1 1 

5 3 3 3 3 3 2 - - - 1 1 1 

Avg 3 3 3 3 3 2.5 - - - 1 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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OPENELECTIVE–I 

SEMESTERV 

20153OE54B ENERGY CONSERVATION AND MANAGEMENT LTPC 

3003 

OBJECTIVES: 

Attheendofthecourse, thestudentisexpectedto 

 Understandandanalysetheenergydataofindustries 

 Carryoutenergyaccountingandbalancing 

 Conductenergyauditandsuggestmethodologiesfor energysavingsand 

 Utilisetheavailableresourcesinoptimal ways 

UNIT I INTRODUCTION 9 

Energy-Power – Past &Present scenarioofWorld; NationalEnergyconsumptionData –Environmental 

aspects associated with energy utilization – Energy Auditing: Need, Types, Methodology and Barriers. 

Role of Energy Managers. Instruments for energy auditing. 

UNIT II ELECTRICALSYSTEMS 9 

Components of EB billing – HT and LT supply, Transformers, Cable Sizing, Concept of Capacitors, 

Power Factor Improvement, Harmonics, Electric Motors - Motor Efficiency Computation, Energy 

Efficient Motors, Illumination – Lux, Lumens, Types of lighting, Efficacy, LED Lighting and scope of 

Encon in Illumination. 

UNIT III THERMALSYSTEMS 9 

Stoichiometry, Boilers, Furnaces and Thermic Fluid Heaters – Efficiency computation and encon 
measures. Steam: Distribution &U sage: Steam Traps, Condensate Recovery, Flash Steam Utilization, 

Insulators & Refractories 

UNIT IV ENERGYCONSERVATIONINMAJORUTILITIES 9 
Pumps, Fans, Blowers, Compressed Air Systems, Refrigerationand Air ConditioningSystems – Cooling 

Towers – D.G. sets 

UNIT V ECONOMICS 9 

Energy Economics – Discount Rate, Payback Period, Internal Rate of Return, Net Present Value, Life 

Cycle Costing –ESCO concept 

TOTAL:45PERIODS 

 

OUTCOMES: 
Uponcompletionofthiscourse,thestudentscanabletoanalysetheenergydataofindustries. 

 Cancarryoutenergyaccountingandbalancing 

 Cansuggest methodologiesforenergysavings 

 

TEXTBOOKS: 

1. Energy Manager Training Manual (4 Volumes) available at www.energymanager training.com,a 
website administered by Bureau of Energy Efficiency (BEE), a statutory body under Ministry of 

Power, Government of India, 2004. 

 

REFERENCES: 

1. Witte.L.C.,P.S.Schmidt,D.R.Brown,“IndustrialEnergyManagementandUtilisation” Hemisphere 
Publ, Washington, 1988. 

2. Callaghn, P.W. “Design and Management for Energy Conservation”, Pergamon Press, Oxford, 

1981. 

3. Dryden.I.G.C.,“TheEfficientUseofEnergy”Butterworths,London,1982 

4. Turner.W.C.,“EnergyManagementHandbook”,Wiley,NewYork, 1982. 

5. Murphy.W.R.andG.McKAY,“EnergyManagement”,Butterworths,London1987. 
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CO’s-PO’s&PSO’sMAPPING 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 3 - - - - - - - - - - 2 3 3 3 

CO2 3 2 - - - - - - - - - 2 3 3 3 

CO3 3 2 - - - - - - - - - 2 3 3 3 

CO4 3 2 - - - - - - - - - 2 3 3 3 

CO5 3 2 - - - - - - - - - 2 3 3 3 

AVg. 3 2 - - - - - - - - - 2 3 3 3 

1-low,2-medium,3-high,‘-'-nocorrelation 
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OPENELECTIVE–I 

SEMESTERV 

20154OE54A RENEWABLE ENERGY SOURCES LTPC 

3003 

OBJECTIVES: 

 Togetexposureonsolar radiationanditsenvironmentalimpacttopower. 

 Toknowabout thevariouscollectorsusedforstoringsolarenergy. 

 Toknowabout thevariousapplicationsinsolarenergy. 

 Tolearnabout thewindenergyandbiomass anditseconomic aspects. 

 Toknowaboutgeothermalenergywithotherenergysources. 

UNIT I PRINCIPLESOFSOLARRADIATION 10 

Role and potential of new and renewable source, the solar energy option, Environmental impact of solar 
power, physics of thesun, thesolar constant, extraterrestrialandterrestrialsolar radiation, solar radiation on 

titled surface, instruments for measuring solar radiation and sun shine, solar radiation data. 

UNIT II SOLARENERGY COLLECTION 8 
Flat plate and concentrating collectors, classification of concentrating collectors, orientation and thermal 
analysis, advanced collectors. 

UNIT III SOLARENERGYSTORAGEANDAPPLICATIONS 7 

Different methods, Sensible, latent heat and stratified storage, solar ponds. Solar Applications- solar 

heating/cooling technique, solar distillation and drying, photovoltaic energy conversion. 

UNIT IV WIND ENERGY 10 

Sources and potentials, horizontal and vertical axis windmills, performance characteristics, Betz criteria 

BIO-MASS: Principles of Bio-Conversion, Anaerobic/aerobic digestion, types of Bio-gas digesters, gas 
yield, combustion characteristics of bio-gas, utilization for cooking, I.C.Engine operation and economic 

aspects. 

UNIT V GEOTHERMALENERGY: 9 

Resources, types of wells, methods of harnessing the energy, potential in India. OCEAN ENERGY: 

OTEC, Principles utilization, setting of OTEC plants, thermodynamic cycles. Tidal and wave energy: 

Potential and conversion techniques, mini-hydel power plants, and their economics. DIRECT ENERGY 
CONVERSION: Need for DEC, Carnot cycle, limitations, principles of DEC. 

TOTAL:45PERIODS 

 

OUTCOMES: 

 Understandingthephysicsofsolarradiation. 

 Abilitytoclassifythesolarenergycollectorsandmethodologiesofstoringsolarenergy. 

 Knowledgeinapplyingsolarenergyinauseful way. 

 Knowledgeinwindenergyandbiomasswithitseconomicaspects. 

 Knowledgeincapturingandapplyingotherformsofenergysourceslikewind,biogasand geothermal 
energies. 

 
TEXTBOOKS: 

1. RaiG.D.,“Non-ConventionalEnergySources”,KhannaPublishers,2011 
2. Twidell&Wier,“RenewableEnergyResources”,CRCPress(Taylor&Francis),2011 

REFERENCES: 

1. TiwariandGhosal,“Renewableenergyresources”,NarosaPublishingHouse,2007 
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2. RameshR&Kumar K.U,“RenewableEnergyTechnologies”,NarosaPublishingHouse, 2004 
3. MittalKM,“Non-ConventionalEnergySystems”,WheelerPublishingCo.Ltd,NewDelhi, 2003 

4. KothariD.P,Singhal.,K.C.,“Renewableenergysourcesandemergingtechnologies”,P.H.I, New 

Delhi, 2010. 

 

CO’s-PO’s&PSO’sMAPPING 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 3 - - - - - - - - - - 2 3 3 3 

CO2 3 2 - - - - - - - - - 2 3 3 3 

CO3 3 2 - - - - - - - - - 2 3 3 3 

CO4 3 2 - - - - - - - - - 2 3 3 3 

CO5 3 2 - - - - - - - - - 2 3 3 3 

AVg. 3 2 - - - - - - - - - 2 3 3 3 

1-low,2-medium,3-high,‘-'-nocorrelation 
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OPENELECTIVE–I 

SEMESTERV 

20154OE54B AUTOMOTIVE SYSTEMS LTPC 

3003 

 

OBJECTIVES: 

 Tounderstandtheconstructionand workingprincipleofvarious parts ofanautomobile. 

 Tohavethepracticefor assemblinganddismantlingof enginepartsandtransmission 

system. 

UNIT I AUTOMOTIVEENGINEAUXILIARYSYSTEMS 9 

Automotiveengines-Externalcombustionengines–Internalcombustionengines-classification of 

engines-SI Engines- CI Engines- two stroke engines -four stroke engines- construction and 

working principles - IC engine components- functions and materials -valve timing –port 

timingdiagram- Injectionsystem-Unit injector system- Rotarydistributor type- Electronicallycontrolled 

injection system for SI engines-CI engines-Ignition system - Electronic ignition system 

-Transistorizedignitionsystem,capacitivedischargeignitionsystem. 

UNIT II VEHICLEFRAMESANDSTEERINGSYSTEM 9 

VehicleconstructionanddifferentChassislayouts –classifications ofchassis-typesof 

frames- frameless chassis construction –articulated vehicles- vehicle body - Vehicle 

aerodynamics-various resistances and its effects - steering system –conventional – 

sophisticated vehicle- and types of steering gear box-Power Steering- Steering 

geometry-conditionfor truerollingmotion-Ackermann’s-Devi’ssteeringsystem-types ofstub axle – 

Types of rear axles. 

UNIT III TRANSMISSIONSYSTEMS 9 

Clutch-types and construction, gear boxes- manual and automatic, gear shift mechanisms, 

Overdrive,transferbox,fluidflywheel,torqueconverter,propellershaft,slipjoints,universal joints 

–- Hotchkiss Drive and Torque Tube Drive- rear axle- Differential-wheels and tyres. 

UNIT IV SUSPENSIONANDBRAKESSYSTEMS 9 

SuspensionSystems-conventionalSuspensionSystems -independentSuspensionSystems –leaf 

spring – coil spring –taper-lite - eligo,s spring Types of brakes -Pneumatic and Hydraulic 

Braking Systems, Antilock Braking System (ABS), electronic brake force 

distribution(EBD)andTractionControl. DerivetheequationofForcesactingwhileapplying a 

brakes on plain surface -inclined road-gradient. 

UNIT V ALTERNATIVEENERGYSOURCES 9 

Use of Natural Gas, Liquefied Petroleum Gas, Bio‐diesel, Bio‐ethanol, Gasohol and 

Hydrogen in Automobiles- Engine modifications required –Performance, Combustion and 

EmissionCharacteristics of SI andCI engines withthesealternatefuels - Electric andHybrid 

Vehicles, FuelCell.Turbochargers -Engineemissioncontrolbythreewaycatalyticconverter 

system. 

TOTAL:45PERIODS 

 

OUTCOMES: 

Uponcompletionofthiscourse, thestudentswillbe ableto: 

 identifythedifferent componentsinautomobileengineering. 

 haveclear understandingondifferentauxiliaryandtransmissionsystemsusual. 

 

TEXTBOOKS: 
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1. GanesanV.“InternalCombustionEngines”,ThirdEdition,TataMcGraw‐Hill,2007. 

2. JainK.K.andAsthana .R.B,“AutomobileEngineering”TataMcGrawHillPublishers, New 

Delhi, 2002. 

3. KirpalSingh,“AutomobileEngineering”,Vol1&2,SeventhEdition,StandardPublishers, New 

Delhi, 1997. 

 

REFERENCES: 

1. HeinzHeisler,“AdvancedEngineTechnology,”SAEInternationalPublicationsUSA, 1998. 

2. JosephHeitner,“AutomotiveMechanics,”SecondEdition,East‐WestPress,1999. 

3. MartinW, StockelandMartinTStockle, “Automotive MechanicsFundamentals,”The 

Good heart –Will Cox Company Inc, USA ,1978. 

4. Newton,SteedsandGaret,“MotorVehicles”,ButterworthPublishers,1989. 

 
CO’s-PO’s&PSO’sMAPPING 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 3 - - - - - - - - - - 2 3 3 3 

CO2 3 2 - - - - - - - - - 2 3 3 3 

CO3 3 2 - - - - - - - - - 2 3 3 3 

CO4 3 2 - - - - - - - - - 2 3 3 3 

CO5 3 2 - - - - - - - - - 2 3 3 3 

AVg. 3 2 - - - - - - - - - 2 3 3 3 

1-low,2-medium,3-high,‘-'-nocorrelation 
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OPENELECTIVE–I 

SEMESTERV 

20155OE54A AIR POLLUTION AND CONTROL ENGINEERING LTPC 

3003 

OBJECTIVE: 

 To impart knowledge on the principle and design of control of 

Indoor/particulate/gaseousairpollutant and its emerging trends. 

UNIT I INTRODUCTION 7 
Structure and composition of Atmosphere – Definition, Scope and Scales of Air Pollution – Sources and 

classification of air pollutants and their effect on human health, vegetation, animals, property, aesthetic 

value and visibility- Ambient Air Quality and Emission standards. 

UNIT II METEOROLOGY 6 

Effects of meteorology on Air Pollution - Fundamentals, Atmospheric stability, Inversion, Wind profiles 

and stack plume patterns- Atmospheric Diffusion Theories – Dispersion models, Plume rise. 

UNIT III CONTROLOFPARTICULATECONTAMINANTS 11 

Factors affecting Selection of Control Equipment – Gas Particle Interaction – Working principle -

GravitySeparators,CentrifugalseparatorsFabricfilters,ParticulateScrubbers,ElectrostaticPrecipitators. 

UNIT IV CONTROLOFGASEOUSCONTAMINANTS 11 
Factors affecting Selection of Control Equipment – Working principle - absorption, Adsorption, 

condensation, Incineration, Bio filters – Process control and Monitoring. 

UNIT V INDOORAIRQUALITY MANAGEMENT 10 
Sources, types and control of indoor air pollutants, sick building syndrome and Building related illness- 

Sources and Effects of Noise Pollution – Measurement – Standards –Control and Preventive measures. 

 

TOTAL:45PERIODS 

OUTCOMES: 

Thestudentscompletingthecoursewillhave 

 Anunderstandingofthenatureandcharacteristicsofairpollutants,noisepollutionandbasic concepts of 

air quality management 

 Abilitytoidentify, formulateandsolveairandnoisepollutionproblems 

 Abilitytodesignstacksandparticulateairpollutioncontroldevicestomeetapplicablestandards. 

 Abilitytoselectcontrol equipments. 

 Abilitytoensurequality,controlandpreventivemeasures. 

 

TEXTBOOKS: 

1. Lawrence K. Wang, Norman C. Pareira, Yung Tse Hung, “Air Pollution Control Engineering”, 

Tokyo, springer science + science media LLC,2004. 

2. NoeldeNevers,“AirPollutionControlEngineering”,Wavelandpress,Inc2017. 
3. Anjaneyulu.Y,“AirPollutionandControlTechnologies‟,AlliedPublishers(P)Ltd.,India2002. 

 

REFERENCES: 

1. DavidH.F.Liu,BelaG.Liptak,“AirPollution”,LweisPublishers, 2000. 
2. ArthurC.Stern,“AirPollution(Vol.I–Vol.VIII)”,AcademicPress, 2006. 

3. WayneT.Davis,“AirPollutionEngineeringManual”,JohnWiley&Sons,Inc, 2000. 

4. M.NRaoandHVNRao,“AirPollution”,TataMcgrawHillPublishingCompanylimited,2007. 
5. C.S.Rao,“EnvironmentalPollutionControlEngineering”,NewAgeInternational(P)Limited 

Publishers,2006. 
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CO’s-PO’s&PSO’sMAPPING 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 3 - - - - - - - - - - 2 3 3 3 

CO2 3 2 - - - - - - - - - 2 3 3 3 

CO3 3 2 - - - - - - - - - 2 3 3 3 

CO4 3 2 - - - - - - - - - 2 3 3 3 

CO5 3 2 - - - - - - - - - 2 3 3 3 

AVg. 3 2 - - - - - - - - - 2 3 3 3 

1-low,2-medium,3-high,‘-'-nocorrelation 
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OPENELECTIVE–I 

SEMESTERV 

20155OE54B GEOGRAPHIC INFORMATION SYSTEM LTPC 

3003 

OBJECTIVES: 

 TointroducethefundamentalsandcomponentsofGeographicInformationSystem 

 Toprovidedetailsofspatialdatastructuresandinput,managementandoutputprocesses. 

UNIT I FUNDAMENTALSOFGIS 9 

Introduction to GIS - Basic spatial concepts - Coordinate Systems - GIS and Information Systems – 

Definitions – History of GIS - Components of a GIS – Hardware, Software, Data, People, Methods – 

Proprietary and open source Software - Types of data – Spatial, Attribute data- types of attributes – 
scales/ levels of measurements. 

UNIT II SPATIALDATAMODELS 9 

Database Structures – Relational, Object Oriented – ER diagram - spatial data models – Raster Data 

Structures – Raster Data Compression - Vector Data Structures - Raster vs Vector Models- TIN and 

GRID data models - OGC standards - Data Quality. 

UNIT III DATAINPUTANDTOPOLOGY 9 

Scanner - Raster Data Input – Raster Data File Formats – Vector Data Input –Digitiser –Topology - 
Adjacency, connectivity and containment – Topological Consistency rules – Attribute Data linking – 

ODBC – GPS - Concept GPS based mapping. 

UNIT IV DATA ANALYSIS 9 

Vector Data Analysis tools - Data Analysis tools - Network Analysis - Digital Education models - 3D 

data collection and utilisation. 

UNIT V APPLICATIONS 9 

GIS Applicant - Natural Resource Management - Engineering - Navigation - Vehicle tracking and fleet 

management - Marketing and Business applications - Case studies. 

TOTAL:45PERIODS 

OUTCOMES: 

Thiscourseequipsthestudentto 

 Havebasicidea aboutthefundamentalsof GIS. 

 Understandthetypesofdatamodels. 

 Getknowledgeaboutdatainputandtopology. 

 Gainknowledgeondataqualityandstandards. 

 Understanddatamanagementfunctionsanddataoutput 

 
TEXTBOOKS: 

1. Kang-TsungChang, IntroductiontoGeographicInformationSystems, McGrawHillPublishing, 2nd 
Edition, 2011. 

2. IanHeywood,SarahCornelius,SteveCarver,SrinivasaRaju,“AnIntroductionGeographical 
Information Systems, Pearson Education, 2nd Edition,2007. 

REFERENCE: 

1. Lo.C.P.,AlbertK.W.Yeung,ConceptsandTechniquesofGeographicInformationSystems, Prentice-
Hall India Publishers, 2006 
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CO’s-PO’s&PSO’sMAPPING 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

CO1 3 - - - - - - - - - - 2 3 3 3 

CO2 3 2 - - - - - - - - - 2 3 3 3 

CO3 3 2 - - - - - - - - - 2 3 3 3 

CO4 3 2 - - - - - - - - - 2 3 3 3 

CO5 3 2 - - - - - - - - - 2 3 3 3 

AVg. 3 2 - - - - - - - - - 2 3 3 3 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTERV 

20152C55 COMMUNICATION  NETWORKS L T P C 

3 0 0 3 

OBJECTIVES: 

Thestudentshouldbe made to: 

 Understandthedivisionofnetworkfunctionalitiesintolayers. 

 Befamiliarwiththecomponentsrequiredtobuilddifferenttypesofnetworks 

 Beexposedtotherequiredfunctionalityateachlayer 

 Learntheflowcontrolandcongestioncontrolalgorithms 

UNIT I FUNDAMENTALS&LINKLAYER 9 
Overview of Data Communications- Networks – BuildingNetworkand its types– Overview of Internet - 
Protocol Layering - OSI Mode – Physical Layer – Overview of Data and Signals - introduction to Data 
Link Layer - Link layer Addressing- Error Detection and Correction 

UNIT II MEDIAACCESS &INTERNETWORKING 9 
Overview of Data linkControlandMedia access control - Ethernet (802.3) - Wireless LANs – Available 
Protocols – Bluetooth – Bluetooth Low Energy – WiFi – 6LowPAN–Zigbee - Network layer services – 
Packet Switching – IPV4 Address – Network layer protocols ( IP, ICMP, Mobile IP) 

UNIT III ROUTING 9 

Routing - Unicast Routing – Algorithms – Protocols – Multicast Routing and its basics – Overview of 
Intradomain and interdomain protocols – Overview of IPv6 Addressing – Transition from IPv4 to IPv6 

UNIT IV TRANSPORTLAYER 9 
Introduction to Transport layer –Protocols- User Datagram Protocols (UDP) and Transmission Control 
Protocols (TCP) –Services – Features – TCP Connection – State Transition Diagram – Flow, Error and 
Congestion Control - Congestion avoidance (DECbit, RED) – QoS – Application requirements 

UNIT V APPLICATIONLAYER 9 
Application Layer Paradigms – Client Server Programming – World Wide Web and HTTP - DNS- - 
Electronic Mail (SMTP, POP3, IMAP, MIME) – Introduction to Peer to Peer Networks – Need for 
Cryptography and Network Security – Firewalls. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 Identifythecomponentsrequiredtobuilddifferenttypesofnetworks 

 Choosetherequiredfunctionalityateach layerforgivenapplication 

 Identifysolutionfor eachfunctionalityateachlayer 

 Tracetheflowofinformationfromonenodetoanothernodeinthenetwork 

 

TEXTBOOK: 

1. Behrouz A. Forouzan, ―Data communication and Networking‖, Fifth Edition, Tata McGraw –Hill, 

2013 (UNIT I –V) 

REFERENCES 

1. James F. Kurose, Keith W. Ross, ―Computer Networking - A Top-Down Approach Featuring 
the Internet‖, Seventh Edition, Pearson Education, 2016. 

2. Nader. F. Mir,― Computer and Communication Networks‖,Pearson Prentice Hall Publishers, 2nd 
Edition, 2014. 

http://www.informit.com/store/product.aspx?isbn=0131389106
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3. Ying-DarLin,Ren-HungHwang,FredBaker,―ComputerNetworks:AnOpenSource Approach‖, 
Mc Graw Hill Publisher, 2011. 

4. LarryL.Peterson,BruceS.Davie,―ComputerNetworks:ASystemsApproach‖,FifthEdition, Morgan 
Kaufmann Publishers, 2011. 

 

CO’s-PO’s&PSO’sMAPPING 

 
CO’s 

PO’s PSO’s 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 2 2 2 1 1 - 1 - 1 - 1 1 - 1 

CO2 3 `1 1 - 1 - - 1 - 1 - - 1 - 1 

CO3 3 - 1 - 1 - - 1 - 1 - - 1 - 1 

CO4 3 3 3 3 1   1  1   1  1 

CO5 3 3 3 3 1 1  1  1   1  1 

AVg. 3 2.25 2 2.6 1 1 - 1 - 1 - - 1 - 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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LISTOF ELECTIVES 

ELECTIVE–I(SEMESTERV) 

 

 

 

ELECTIVE–I 

SEMESTERV 

 

20152E56A OBJECT ORIENTED  PROGRAMMING LTPC 

3003 

 

OBJECTIVES: 

 TounderstandObjectOrientedProgrammingconceptsandbasiccharacteristicsofJava 

 Toknowtheprinciplesofpackages,inheritanceandinterfaces 

 TodefineexceptionsanduseI/O streams 

 Todevelopa javaapplicationwiththreadsandgenericsclasses 

 TodesignandbuildsimpleGraphical UserInterfaces 

UNIT I INTRODUCTIONTOOOPANDJAVA FUNDAMENTALS 10 
ObjectOrientedProgramming-Abstraction–objectsandclasses-Encapsulation-Inheritance- Polymorphism-
OOPinJava–CharacteristicsofJava–TheJavaEnvironment-JavaSourceFile- 

Structure–Compilation.FundamentalProgrammingStructuresinJava–DefiningclassesinJava 
–constructors,methods-accessspecifiers-staticmembers-Comments,DataTypes,Variables, Operators, Control 
Flow, Arrays , Packages - JavaDoc comments. 

UNIT II INHERITANCEANDINTERFACES 9 
Inheritance – Super classes- sub classes –Protected members – constructors in sub classes- the Object 
class – abstract classes and methods- final methods and classes – Interfaces – defining an interface, 
implementing interface, differences between classes and interfaces and extending interfaces - Object 
cloning -inner classes, Array Lists - Strings 

UNIT III EXCEPTIONHANDLINGAND I/O 9 
Exceptions - exception hierarchy - throwing and catching exceptions - built in exceptions, creating own 
exception, Stack Trace Elements. 

Input / Output Basics –Streams – Byte streams and Character streams – Reading and Writing Console – 
Reading and Writing Files 

UNIT IV MULTITHREADINGANDGENERICPROGRAMMING 8 
Differences between multi-threading and multitasking, thread life cycle, creating threads, synchronizing 
threads, Inter thread communication, daemon threads, thread groups. 
Generic Programming – Generic classes – generic methods – Bounded Types – Restrictions and 
Limitations. 

UNIT V EVENTDRIVEN PROGRAMMING 9 
Graphics programming - Frame – Components - working with 2D shapes - Using color, fonts, andimages 
- Basics of event handling - event handlers - adapter classes - actions - mouse events - AWTevent 
hierarchy - Introduction to Swing – layout management - Swing Components – Text Fields , Text Areas –
Buttons-CheckBoxes –RadioButtons –Lists-choices-Scrollbars –Windows –Menus – Dialog Boxes. 

TOTAL:45PERIODS 

 

OUTCOMES: 

Uponcompletionofthecourse, studentswillbeableto: 

 DevelopJavaprogramsusingOOP principles 

 DevelopJava programswiththeconceptsinheritanceandinterfaces 
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 BuildJavaapplicationsusingexceptionsandI/Ostreams 

 DevelopJavaapplications withthreadsandgenericsclasses 

 DevelopinteractiveJavaprogramsusingswings 

 

TEXTBOOKS: 
1. HerbertSchildt,―JavaThecompletereference‖,8thEdition,McGrawHillEducation,2011. 
2. Cay S.Horstmann,Gary cornell,―Core JavaVolume–I Fundamentals‖,9th Edition,Prentice Hall, 

2013. 

REFERENCES: 
1. PaulDeitel,HarveyDeitel,―JavaSE8forprogrammers‖,3rdEdition,Pearson, 2015. 
2. StevenHolzner,―Java2Blackbook‖,Dreamtechpress,2011. 
3. TimothyBudd,―UnderstandingObject-orientedprogrammingwithJava‖,UpdatedEdition, Pearson 

Education, 2000. 
 

CO’s-PO’s&PSO’sMAPPING 

 
CO’s 

PO’s PSO’s 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 2 2 2 1 1 - 1 - 1 - 1 1 - 1 

CO2 3 `1 1 - 1 - - 1 - 1 - - 1 - 1 

CO3 3 - 1 - 1 - - 1 - 1 - - 1 - 1 

CO4 3 3 3 3 1   1  1   1  1 

CO5 3 3 3 3 1 1  1  1   1  1 

AVg. 3 2.25 2 2.6 1 1 - 1 - 1 - - 1 - 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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ELECTIVE–I 

SEMESTERV 

 

20152E56B MEDICAL ELECTRONICS LTPC 

3003 

OBJECTIVES: 
Thestudentshouldbemade: 

 To gain knowledge about the various physiological parameters both electrical and non electrical 
and the methods of recording and also the method of transmitting these parameters 

 Tostudyabout thevariousassist devicesusedinthehospitals 

 Togainknowledgeaboutequipmentusedforphysicalmedicineandthevariousrecently developed 
diagnostic and therapeutic techniques. 

UNIT I ELECTRO-PHYSIOLOGYANDBIO-POTENTIALRECORDING 9 
Sourcesofbiomedicalsignals, Bio-potentials, Biopotential electrodes, biologicalamplifiers, ECG,EEG, EMG, 
PCG, typical waveforms and signal characteristics 

UNIT II BIO-CHEMICALANDNONELECTRICALPARAMETERMEASUREMENT 9 
pH,PO2,PCO2,Colorimeter,Bloodflowmeter,Cardiacoutput,respiratory,bloodpressure,temperature and 
pulse measurement, Blood Cell Counters. 

UNIT III ASSISTDEVICES 9 

Cardiacpacemakers,DCDefibrillator,Dialyser,Ventilators,MagneticResonanceImagingSystems, Ultrasonic 

Imaging Systems. 

UNIT IV PHYSICALMEDICINEANDBIOTELEMETRY 9 
Diathermies-Shortwave,ultrasonicandmicrowavetypeandtheirapplications,SurgicalDiathermy, Biotelemetry. 

UNIT V RECENTTRENDS INMEDICALINSTRUMENTATION 9 

Telemedicine,InsulinPumps,Radiopill,Endomicroscopy,Brainmachineinterface,Labona chip. 

TOTAL:45PERIODS 

OUTCOMES: 

Onsuccessfulcompletionofthiscourse,thestudentshouldbeableto: 

 Knowthehumanbodyelectro-physiologicalparametersandrecordingofbio-potentials 

 Comprehendthenon-electricalphysiologicalparametersandtheirmeasurement–bodytemperature, 
blood pressure, pulse, blood cell count, blood flow meter etc. 

 Interpretthevariousassistdevicesusedinthehospitalsviz.pacemakers,defibrillators, dialyzers 
and ventilators 

 Comprehendphysicalmedicinemethodseg.ultrasonic,shortwave,microwavesurgical 
diathermies , and bio-telemetry principles and methods 

 Knowaboutrecenttrendsinmedicalinstrumentation 

 

TEXTBOOK: 

1. Leslie Cromwell, ―Biomedical Instrumentation and Measurement‖, Prentice Hall of India, New 
Delhi, 2007. (UNIT I – V) 

REFERENCES: 
1. Khandpur,R.S.,―HandbookofBiomedicalInstrumentation‖, TATAMc Graw-Hill, NewDelhi, 

2003. 

2. John G.Webster, ―Medical Instrumentation Application and Design‖, 3rd Edition, Wiley India 

Edition, 2007 

3. Joseph J.Carr and John M.Brown, ―Introduction to Biomedical Equipment Technology‖, John 

Wiley and Sons, New York, 2004. 
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CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 2 3 1 1 - - - - - - - - - - 

2 3 3 2 1 1 - - - - - - - - - - 

3 3 2 3 1 1 - - - - - - - - - - 

4 3 3 2 1 1 - - - - - - - - - - 

5 3 2 3 1 1 - - - - - - - - - - 

AVG 3 2.4 2.6 1 1           

1-low,2-medium,3-high,‘-'-nocorrelation 
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 ELECTIVE–I 

SEMESTERV 

20152E56C OPERATING SYSTEMS LTPC 

3003 

 

OBJECTIVES: 

 Tounderstandthebasicconceptsandfunctionsofoperatingsystems. 

 TounderstandProcessesandThreads 

 ToanalyzeSchedulingalgorithms. 

 Tounderstandtheconcept of Deadlocks. 

 Toanalyzevariousmemorymanagementschemes. 

 TounderstandI/OmanagementandFilesystems. 

 TobefamiliarwiththebasicsofLinuxsystemandMobileOSlikeiOSand Android. 

UNIT I OPERATINGSYSTEMOVERVIEW 7 
Computer System Overview-Basic Elements, Instruction Execution, Interrupts, Memory Hierarchy, 
Cache Memory, Direct Memory Access, Multiprocessor and Multicore Organization. Operating system 
overview-objectives and functions, Evolution of Operating System.- Computer System Organization 

Operating SystemStructureand Operations- SystemCalls, SystemPrograms, OS Generation and System 
Boot. 

UNIT II PROCESSMANAGEMENT 11 
Processes-ProcessConcept,ProcessScheduling,OperationsonProcesses, InterprocessCommunication; CPU 
Scheduling - Scheduling criteria, Scheduling algorithms, Multiple-processor scheduling, Real time 
scheduling;Threads-Overview, Multithreadingmodels,Threadingissues;ProcessSynchronization -The 
critical-section problem, Synchronization hardware, Mutex locks, Semaphores, Classic problems of 
synchronization, Critical regions, Monitors; Deadlock – System model, Deadlock characterization, 
Methods for handling deadlocks, Deadlock prevention, Deadlock avoidance, Deadlock detection, 
Recovery from deadlock. 

UNITIII STORAGEMANAGEMENT 9 
Main Memory – Background, Swapping, Contiguous Memory Allocation, Paging, Segmentation, 
Segmentationwithpaging, 32and64bit architectureExamples; VirtualMemory –Background, Demand 
Paging, Page Replacement, Allocation, Thrashing; Allocating Kernel Memory, OS Examples. 

UNIT IV FILESYSTEMS ANDI/OSYSTEMS 9 
Mass Storage system – Overview of Mass Storage Structure, Disk Structure, Disk Scheduling and 
Management, swap space management; File-System Interface - File concept, Access methods, Directory 
Structure, Directory organization, File system mounting, File Sharing and Protection; File System 
Implementation- File System Structure, Directory implementation, Allocation Methods, Free Space 
Management, Efficiency and Performance, Recovery; I/O Systems – I/O Hardware, Application I/O 
interface, Kernel I/O subsystem, Streams, Performance. 

UNIT V CASESTUDY 9 
Linux System - Design Principles, Kernel Modules, Process Management, Scheduling, Memory 
Management, Input-Output Management, File System, Interprocess Communication; Mobile OS - iOS 
and Android - Architecture and SDK Framework, Media Layer, Services Layer, Core OS Layer, File 
System. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentsshouldbeableto: 

 Analyzevariousschedulingalgorithms. 

 Understanddeadlock,preventionandavoidancealgorithms. 
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 Compareandcontrastvariousmemorymanagementschemes. 

 Understandthefunctionalityoffilesystems. 

 PerformadministrativetasksonLinuxServersandcompareiOSandAndroidOperating Systems. 

 

TEXTBOOK: 

1. Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, ―Operating System Concepts‖, 9th 

Edition, John Wiley and Sons Inc., 2012. 

REFERENCES: 

1. RamazElmasri,A.GilCarrick,DavidLevine,―OperatingSystems –ASpiralApproach‖, Tata 

McGraw Hill Edition, 2010. 

2. AchyutS.Godbole,AtulKahate,―OperatingSystems‖,McGrawHillEducation,2016. 
3. AndrewS.Tanenbaum,―ModernOperatingSystems‖,SecondEdition,Pearson 

Education, 2004. 

4. GaryNutt,―OperatingSystems‖,ThirdEdition,PearsonEducation, 2004. 

5. HarveyM.Deital,―OperatingSystems‖,ThirdEdition,PearsonEducation,2004. 
6. DanielPBovetandMarcoCesati,―Understandingthe Linuxkernel‖,3rdedition,O‘Reilly, 2005. 
7. Neil Smyth, ―iPhoneiOS 4 Development Essentials – Xcode‖, Fourth Edition, Payload media, 

2011. 

 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 2 3 1 1 - - - - - - - - - - 

2 3 3 2 1 1 - - - - - - - - - - 

3 3 2 3 1 1 - - - - - - - - - - 

4 3 3 2 1 1 - - - - - - - - - - 

5 3 2 3 1 1 - - - - - - - - - - 

AVG 3 2.4 2.6 1 1           

1-low,2-medium,3-high,‘-'-nocorrelation 
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 ELECTIVE–I 

SEMESTERV 

20152E56D ROBOTICS AND AUTOMATION LTPC 

3003 

 

OBJECTIVES: 

Thestudentshouldbemade: 

 To understand the basic concepts associated with the design, functioning, applications and social 
aspects of robots 

 Tostudyabouttheelectricaldrivesystemsandsensorsusedinroboticsforvariousapplications 

 To learn about analyzing robot kinematics, dynamics through different methodologies and study 
various design aspects of robot arm manipulator and end-effector 

 Tolearnaboutvariousmotionplanningtechniquesandtheassociatedcontrolarchitecture 

 TounderstandtheimplicationsofAIandothertrendingconceptsofrobotics 

UNIT I FOUNDATIONFORBEGINNERS 9 
Introduction -- brief history, definition, anatomy, types, classification, specification and need based 
applications; role and need of robots for the immediate problems of the society, future of mankind and 
automation-ethical issues; industrial scenario local and global, case studies on mobile robot research 
platform and industrial serial arm manipulator 

UNIT II BUILDINGBLOCKSOFAROBOT 9 

Types of electric motors - DC, Servo, Stepper; specification, drives for motors - speed & 
directioncontrolandcircuitry, Selectioncriterionfor actuators,direct drives, non-
traditionalactuators;Sensors for localization, navigation, obstacle avoidance and path planning in known 
and unknown environments – optical, inertial, thermal, chemical, biosensor, other common sensors; Case 
study on choice of sensorsand actuators for maze solving robot and self driving cars 

UNIT III KINEMATICS,DYNAMICSANDDESIGNOFROBOTS&END-EFFECTORS 9 

Robot kinematics -Geometricapproachfor 2R,3R manipulators, homogenous transformationusingD-H 

representation, kinematics of WMR, Lagrangian formulation for 2R robot dynamics; Mechanical design 
aspects of a 2R manipulator, WMR; End-effector - common types and design case study. 

UNIT IV NAVIGATION,PATHPLANNINGANDCONTROLARCHITECTURE 9 
Mapping & Navigation – SLAM, Path planning for serial manipulators; types of control architectures - 
Cartesian control, Force control and hybrid position/force control, Behaviour based control, applicationof 
Neural network, fuzzy logic, optimization algorithms for navigation problems, programming 
methodologies of a robot 

UNIT V AIANDOTHERRESEARCHTRENDSINROBOTICS 9 

Application of Machine learning - AI, Expert systems; Tele-robotics and Virtual Reality, Micro & 
Nanorobots, Unmanned vehicles, Cognitive robotics, Evolutionary robotics, Humanoids 

TOTAL:45PERIODS 

OUTCOMES: 
Thestudentshouldbeableto: 

 Explain the concepts of industrial robots in terms of classification, specifications and coordinate 
systems, along with the need and application of robots & automation 

 Examinedifferentsensorsandactuatorsfor applicationslikemazesolvingandselfdrivingcars. 

 Designa2Rrobot&anend-effectorandsolvethekinematicsanddynamicsofmotionfor robots. 

 Explainnavigationandpathplanningtechniques along withthe control architectures adoptedfor 
robot motion planning. 

 Describetheimpact andprogress inAIandotherresearchtrendsinthefieldof robotics. 
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TEXTBOOKS: 

1. Saeed.B.Niku,IntroductiontoRobotics,Analysis,system, Applications,PearsonEducations,2002 
2. Roland Siegwart, Illah Reza Nourbakhsh, Introduction to Autonomous Mobile Robots, MIT Press, 

2011 

REFERENCES: 
1. Richard David Klafter, Thomas A. Chmielewski, Michael Negin, Robotic engineering: an 

integrated approach, Prentice Hall, 1989 

2. Craig,J.J.,IntroductiontoRobotics:MechanicsandControl,2ndEdition,Addison-Wesley,1989. 
3. K.S. Fu, R.C. Gonzalez and C.S.G. Lee, Robotics: Control, Sensing, Vision and Intelligence, 

McGraw-Hill, 1987. 
4. Wesley E Snyder R, Industrial Robots, Computer Interfacing and Control, Prentice Hall 

International Edition, 1988. 

5. RobinMurphy,IntroductiontoAIRobotics, MITPress,2000 
6. RonaldC.Arkin,Behavior-basedRobotics,MITPress,1998 

7. N.P.Padhy,ArtificialIntelligenceandIntelligentSystems,OxfordUniversityPress,2005 
8. Stefano Nolfi, Dario Floreano, Evolutionary Robotics – The Biology, Intelligence and Technology 

of Self–Organizing Machines (Intelligent Robotics and Autonomous Agents series), MIT Press, 
2004. 

 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 2 3 1 1 - - - - - - - - - - 

2 3 3 2 1 1 - - - - - - - - - - 

3 3 2 3 1 1 - - - - - - - - - - 

4 3 3 2 1 1 - - - - - - - - - - 

5 3 2 3 1 1 - - - - - - - - - - 

AVG 3 2.4 2.6 1 1           

1-low,2-medium,3-high,‘-'-nocorrelation 
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 ELECTIVE–I 

SEMESTERV 

20152E56E NANO TECHNOLOGY AND APPLICATIONS LTPC 

3003 

 
OBJECTIVES: 

 Toprovideabroadviewofthenascentfieldofnanoscienceandnanotechnologyto undergraduates 

 Toexplorethebasicsofnanomaterialsynthesisandcharacterization. 

 Tointroducetheapplicationsofnanotechnology 

UNIT I INTRODUCTIONTO NANOTECHNOLOGY 9 

BasicStructureofNanoparticles-Kinetics inNanostructuredMaterials-Zerodimensional, sizeandshape of 

nanoparticles; one-dimensional and two dimensional nanostructures- clusters of metals and 

semiconductors, bio nano-particles. 

UNIT II FABRICATIONANDCHARACTERIZATIONOFNANOMATERIALS 9 
Types of Nanomaterials (Quantum dots, Nanoparticles, Nanocrystals, Dendrimers, Buckyballs, 
Nanotubes); Gas, liquid, and solid –phase synthesis of nanomaterials; Lithography techniques 
(Photolithography, Dip-pen and Electron beam lithography); Thin film deposition; Electrospinning. Bio- 
synthesis of nanomaterials. 

UNIT III PROPERTIESANDMEASUREMENTOFNANOMATERIALS 9 
Optical Properties: Absorption, Fluorescence, and Resonance; Methods for the measurement of 
nanomaterials; Microscopy measurements: SEM, TEM, AFM and STM. Confocal and TIRF imaging. 

UNIT IV NANOSTRUCTURES 9 
Carbon Nanotubes, Fullerenes, Nanowires, Quantum Dots. Applications of nanostructures.Reinforcement 
in Ceramics, Drug delivery, Giant magnetoresistance, etc. Cells response to Nanostructures. 

UNIT V APPLICATIONSOFNANOTECHNOLOGY 9 
Nano electronics, Nano sensors, Nanotechnology in Diagnostics applications, Environmental and 
Agricultural Applications of nanotechnology, Nano technology for energy systems 

TOTAL:45PERIODS 

 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 Describethebasicsciencebehindtheproperties ofmaterials. 

 Interpretthecreation,characterization,andmanipulationofnanoscalematerials. 

 Comprehendtheexcitingapplicationsofnanotechnologyattheleadingedgeofscientificresearch 

 Applytheirknowledgeofnanotechnologytoidentifyhowtheycanbeexploitedfornew applications. 
 

TEXTBOOKS: 

1. SpringerHandbookofNanotechnologybyBharatBhushan2004.(UnitI–V) 
2. Encyclopedia ofNanotechnology-HariSinghNalwa2004. (UnitI –V) 

 

REFERENCES: 

1. Nanomaterials,Nanotechnologiesand Design: an Introduction to EngineersandArchitects,D. 

Michael Ashby, Paulo Ferreira, Daniel L. Schodek, Butterworth-Heinemann, 2009. 
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2. Handbook of Nanophase and Nanostructured Materials (in four volumes), Eds: Z.L. Wang, 
Y.Liu, Z. Zhang, Kluwer Academic/Plenum Publishers, 2003. 

3. Handbook ofNanoceramics andtheir BasedNanodevices (Vol. 2)EditedbyTseung-YuenTseng and 
Hari Singh Nalwa, American Scientific Publishers. 

 

 

 
 CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 - 1 - - 2 2 - - - - 2 - - - 

2 3 1 2 - - 1 2 - - - - 1 - - - 

3 3 2 1 1 - - 1 - - - - - - - - 

4 2 1 2 - - 2 2 - - - - - - - - 

5 2 1 2 - 1 2 2 - - - - 1 - - - 

Avg. 2.6 1.3 1.6 1 1 1.4 1.8 - - - - 1.3 - - - 

1-low,2-medium,3-high,‘-'-nocorrelation 
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 ELECTIVE–I 

SEMESTERV 

20152E56F HUMANRIGHTS LTPC 

3003 

 

OBJECTIVE: 

 TosensitizetheEngineeringstudentstovariousaspectsofHumanRights. 

UNIT I 9 
Human Rights – Meaning, origin and Development. Notion and classification of Rights – Natural, Moral 
andLegalRights. CivilandPoliticalRights, Economic, SocialandCulturalRights; collective/ Solidarity 
Rights. 

UNIT II 9 
Evolution of the concept of Human Rights Magana carta – Geneva convention of 1864. Universal 
Declaration of Human Rights, 1948. Theories of Human Rights. 

UNIT III 9 

TheoriesandperspectivesofUNLaws–UNAgenciestomonitor andcompliance. 

UNIT IV 9 

HumanRightsinIndia–ConstitutionalProvisions/ Guarantees. 

UNIT V 9 

Human Rights of Disadvantaged People – Women, Children, Displaced persons and Disabled persons, 
including Aged and HIV Infected People. Implementation of Human Rights – National and StateHuman 
Rights Commission – Judiciary – Role of NGO‘s, Media, Educational Institutions, Social Movements. 

TOTAL:45PERIODS 

OUTCOME: 

 Engineeringstudentswillacquirethebasicknowledgeofhumanrights. 

 

REFERENCES: 

1. KapoorS.K.,―HumanRightsunderInternationallawandIndianLaws‖,CentralLawAgency, Allahabad, 

2014. 

2. ChandraU.,―HumanRights‖,AllahabadLawAgency,Allahabad, 2014. 
3. UpendraBaxi,TheFutureofHumanRights, OxfordUniversityPress, NewDelhi. 
 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 - 1 - - 2 2 - - - - 2 - - - 

2 3 1 2 - - 1 2 - - - - 1 - - - 

3 3 2 1 1 - - 1 - - - - - - - - 

4 2 1 2 - - 2 2 - - - - - - - - 

5 2 1 2 - 1 2 2 - - - - 1 - - - 

Avg. 2.6 1.3 1.6 1 1 1.4 1.8 - - - - 1.3 - - - 

1-low,2-medium,3-high,‘-'-nocorrelation 
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 ELECTIVE–I 

SEMESTERV 

20152E56G TOTALQUALITYMANAGEMENT LTPC 

30 03 

OBJECTIVE: 

 TofacilitatetheunderstandingofQualityManagementprinciplesandprocess. 

UNIT I INTRODUCTION 9 
Introduction - Need for quality - Evolution of quality - Definitions of quality - Dimensions of productand 
service quality - Basic concepts of TQM - TQM Framework - Contributions of Deming, Juran and 
Crosby - Barriers to TQM - Customer focus - Customer orientation, Customer satisfaction, Customer 
complaints, Customer retention. 

UNIT II TQMPRINCIPLES 9 
Leadership - Quality Statements, Strategic quality planning, Quality Councils - Employee involvement - 
Motivation, Empowerment, Team and Teamwork, Recognition and Reward, Performance appraisal - 
Continuous process improvement - PDCAcycle, 5S,Kaizen - Supplier partnership - Partnering, Supplier 
selection, Supplier Rating. 

UNIT III TQMTOOLSANDTECHNIQUESI 9 

The seven traditional tools of quality - New management tools - Six sigma: Concepts, Methodology, 
applications to manufacturing, service sector including IT - Bench marking - Reason to bench mark, 
Bench marking process - FMEA - Stages, Types. 

UNIT IV TQMTOOLSANDTECHNIQUESII 9 
Quality Circles - Cost of Quality - Quality Function Deployment (QFD) - Taguchi quality loss function - 
TPM - Concepts, improvement needs - Performance measures. 

UNIT V QUALITYMANAGEMENTSYSTEM 9 

Introduction—Benefits of ISO Registration—ISO 9000 Series of Standards—Sector-SpecificStandards—
AS 9100, TS16949 and TL 9000-- ISO 9001 Requirements—Implementation— Documentation—

Internal Audits—Registration- 
ENVIRONMENTALMANAGEMENTSYSTEM:Introduction—ISO14000SeriesStandards— Concepts of 
ISO 14001—Requirements of ISO 14001—Benefits of EMS. 

TOTAL:45PERIODS 

 

OUTCOME: 

 The student would be able to apply the tools and techniques of quality management to 
manufacturing and services processes. 

 

TEXTBOOK: 

1. DaleH.Besterfiled, CarolB.Michna,GlenH.Besterfield,MaryB.Sacre,Hemant Urdhwaresheand 
Rashmi Urdhwareshe, ―Total Quality Management‖, Pearson Education Asia, Revised Third 
Edition, Indian Reprint, Sixth Impression, 2013. 

 
REFERENCES: 

1. James R. Evans andWilliamM. Lindsay, "TheManagement andControlofQuality", 8thEdition, 
First Indian Edition, Cengage Learning, 2012. 

2. Janakiraman. B and Gopal .R.K., "Total Quality Management- Text and Cases", Prentice Hall 
(India) Pvt. Ltd., 2006. 

3. Suganthi.LandAnandSamuel,"TotalQualityManagement",PrenticeHall(India)Pvt.Ltd., 2006. 

4. ISO9001-2015standards 
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CO’s-PO’s&PSO’sMAPPING 
 
 
 
 
 
 
 

 
 
 
1-low,2-medium,3-high,‘-'- nocorrelation 

CO’s PO’s PSO’s 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

1  3          3 2  3 

2      3      3  2  

3     3    3     2 3 

4  2   3 2 3 2    3 3 2  

5   3   3 3 2        

AVg.  2.5 3  3 2.6 3 2 3   3 2.5 2 3 
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SEMESTERV 
 

20152L57 DIGITAL SIGNAL PROCESSING LABORATORY  

L T P C 

0 0 4 2 

OBJECTIVES: 
Thestudentshouldbemade: 

 ToperformbasicsignalprocessingoperationssuchasLinearConvolution,Circular Convolution, Auto 
Correlation, Cross Correlation and Frequency analysis in MATLAB 

 ToimplementFIRandIIRfiltersinMATLABandDSPProcessor 

 TostudythearchitectureofDSPprocessor 

 TodesignaDSPsystemtodemonstratetheMulti-rateandAdaptivesignalprocessingconcepts. 

 

LISTOFEXPERIMENTS: 

MATLAB/EQUIVALENTSOFTWAREPACKAGE 

1. GenerationofelementaryDiscrete-Timesequences 

2. LinearandCircularconvolutions 
3. AutocorrelationandCrossCorrelation 

4. FrequencyAnalysisusingDFT 

5. DesignofFIRfilters(LPF/HPF/BPF/BSF)anddemonstratesthefilteringoperation 
6. DesignofButterworthandChebyshevIIRfilters(LPF/HPF/BPF/BSF)and demonstrate 

the filtering operations 

 

DSPPROCESSORBASED IMPLEMENTATION 

1. StudyofarchitectureofDigitalSignalProcessor 

2. PerformMACoperationusing variousaddressingmodes 
3. Generationof varioussignalsandrandomnoise 
4. DesignanddemonstrationofFIRFilterforLowpass,Highpass,BandpassandBandstop filtering 

5. Design and demonstration of Butter worth and Chebyshev IIR Filters for Low pass, High 
pass,Band pass and Band stop filtering 

6. ImplementanUp-samplingandDown-samplingoperationinDSPProcessor 

TOTAL: 60 PERIODS 

 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 Carryoutbasicsignalprocessingoperations 

 DemonstratetheirabilitiestowardsMATLABbasedimplementationofvariousDSPsystems 

 AnalyzethearchitectureofaDSP Processor 

 Design and Implement the FIR and IIR Filters in DSP Processor for performing filtering 
operation over real-time signals 

 Designa DSPsystemfor variousapplicationsofDSP 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 3 3 3 2 2 - - - - 1 1 3 3 2 

2 3 3 3 3 2 2 - - - - 1 1 2 2 2 

3 3 3 2 2 2 2 - - - - 1 1 1 2 2 

4 3 3 2 2 3 1 - - - - 1 1 2 2 3 

5 3 2 2 2 3 2 - - - - 1 1 2 2 1 

CO 3 3 2 2 2 2 - - - - 1 1 2 2 2 

7. 1-low,2-medium,3-high,‘-'-nocorrelation
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SEMESTERV 

 

20152L58 COMMUNICATIONSYSTEMSLABORATORY L T P C 
  0 0 4 2 

 

OBJECTIVES: 

Thestudentshouldbemade: 

 Tovisualizetheeffectsofsamplingand TDM 

 ToImplementAM&FMmodulationanddemodulation 

 Toimplement PCM& DM 

 TosimulateDigitalModulationschemes 

 TosimulateErrorcontrolcodingschemes 

 

LISTOFEXPERIMENTS: 

1. SignalSamplingandreconstruction 

2. TimeDivisionMultiplexing 

3. AMModulatorandDemodulator 
4. FMModulatorandDemodulator 
5. PulseCodeModulationandDemodulation 

6. DeltaModulationandDemodulation 
7. Linecodingschemes 
8. SimulationofASK,FSK,andBPSKgenerationschemes 

9. SimulationofDPSK,QPSKandQAMgenerationschemes 

10. Simulationofsignalconstellations ofBPSK,QPSKandQAM 
11. SimulationofASK,FSKandBPSKdetectionschemes 
12. SimulationofLinearBlockandCyclicerrorcontrolcodingschemes 

13. SimulationofConvolutionalcodingscheme 
14. Communicationlinksimulation 

TOTAL: 60 PERIODS 

 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Simulate&validatethevariousfunctionalmodulesofacommunicationsystem 

 Demonstrate their knowledge in base band signaling schemes through implementation of digital 
modulation schemes 

 Applyvariouschannelcodingschemes&demonstratetheircapabilitiestowardsthe improvement of 
the noise performance of communication system 

 Simulateend-to-endcommunicationLink 

 

CO’s-PO’s&PSO’sMAPPING 

CO Pos 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTERV 

 

20152L59 COMMUNICATIONNETWORKSLABORATORY L T P C 

0 0 4 2 

 

OBJECTIVES: 

Thestudentshouldbe made to: 

 Learntocommunicatebetweentwodesktop computers 

 Learntoimplementthedifferent protocols 

 Befamiliar withIP Configuration 

 Befamiliar withthevariousroutingalgorithms 

 Befamiliarwithsimulationtools 

 

LISTOFEXPERIMENTS: 

1. ImplementationofErrorDetection/ErrorCorrectionTechniques 

2. ImplementationofStopandWaitProtocolandslidingwindow 
3. ImplementationandstudyofGoback-Nandselectiverepeat protocols 
4. ImplementationofHighLevelDataLinkControl 

5. ImplementationofIPCommandssuchasping,Traceroute,nslookup. 

6. ImplementationofIPaddressconfiguration. 
7. Tocreate scenarioandstudythe performanceofnetworkwithCSMA/CAprotocoland compare 

with CSMA/CD protocols. 

8. NetworkTopology-Star, Bus,Ring 

9. Implementationofdistancevectorroutingalgorithm 
10. ImplementationofLinkstateroutingalgorithm 

11. StudyofNetworksimulator(NS) andsimulationofCongestionControlAlgorithms using 
NS 

12. ImplementationofEncryptionandDecryptionAlgorithmsusinganyprogramming 
language 

TOTAL: 60 PERIODS 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 Communicatebetweentwodesktopcomputers 

 Implementthedifferentprotocols 

 Programusingsockets. 

 Implementandcomparethevariousroutingalgorithms 

 Usethesimulation tool. 

 

CO’s-PO’s&PSO’sMAPPING 

CO Pos 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTERV 

20152CRM RESEARCH METHODOLOGY LTPC 

3003 

AIM: 

Tocreateabasicappreciationtowardsresearchprocessandawarenessofvariousresearch 
publication. 

 

OBJECTIVES: 

 Tounderstandthesteps inresearchprocessandthesuitablemethods. 

 Toidentifyvariousresearchcommunicationsandtheirsalient features 

 Tocarryoutbasicliteraturesurveyusingthecommon data-bases 

 Togiveexposuretostandardlaboratoryprecautionsandbestpracticesfor experimentalwork 

 Toprovideorientationfor basicmathematicalcomputationusefulinbasicresearch 

 

OUTCOME: 

Ability to carry out independent literature survey corresponding to the specific publication type 

and assess basic experimental as well as conceptual set up. 

PREREQUISITES: 

Basicmathematicalandexperimentalskillsandexposuretowindow-basedcomputeroperation 
system. 

 

UNIT I 

Introductionto Research– Definition, Objectives, Motivationandpurpose – types of research – Pureand 

applied, survey, case study experimental, exploratory – Research Design – Steps in selection and 

formulation of research problem - Steps in research – Criteria of Good Research,Problems Encountered 
by Researchers in India. 

 

UNIT II 

Research Problem:Definition of research problem, selecting the problem - Necessity of defining the 

problem - Techniques involved in defining the problem - Research design - Needs and features of good 

design - Different research design - Basic principles of experimental designs. Development of a research 
plan, Formulation of Hypothesis – Sampling techniques –Sampling error and sample size. Literature 

types- compendia and tables of information, Reviews, General treatises, Monographs. 

 

UNIT III 
Methods of data collection – Primary and secondary data – observation – interview –Questionnaire – 

Tools for questionnaire;surveying & literature survey, spreadsheets, Technical writing, Construction of 

tools for data collection – testing validity – pilot study and pre-testing, Survey vs Experiment, Practical 

Exercises. Collectionofliterature,manualcollectionfromlibrary,usageoflibrary,collectionofliterature from 
Scopus, Science Direct etc., compiling literature, software utilization in literature collection. 

 

UNIT IV 

Processing and analysis of data – editing – coding – transcription – tabulation –outline of statistical 

analysis- Uncertainty, accuracy and precision- Mean value; standard deviation; error on the mean-Usinga 

spreadsheet for data analysis- Graphs and graph plotting-Least squares methods – descriptive statistics– 

elements of processing through computer- packages for analysis (Excel). 
 

UNIT V 

Reviewof literature, Report writing – target audience– types of reports –contents of reports –styles and 

Conventionsinreporting– stepsindraftingareport.BasicconceptofresearchpaperwritingforJournals 
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andformatsofpublicationsinJournals, ReportStructure- writingresearchabstract -introduction, review of 
literature, result, conclusions, Concepts of Bibliography and references, Technical Presentation. 

 

References: 
1. C.R.Kothari,ResearchMethodology,NewAgeInternationalPublishers.NewDelhi, 2004. 
2. Rajammal.P.Devadas,1976,Ahandbookofmethodologyofresearch,RMMVidyalayaPress. 

3. R.ADayandA.L.Underwood,Quantitativeanalysis,PrenticeHall,1999. 
4. R.Gopalan, Thesis writing,VijayNicoleImprintsPrivateLtd., 2005. 
5. W.J. DeCoursey,StatisticsandProbabilityfor EngineeringApplicationsWithMicrosoft®Excel, 

Newnes, 2003. 
6. ArchibaldFripp, JonFripp, Michael Fripp; Just-in-TimeMathfor Engineers, Elsevier Science& 

Technology Books, 2003. 
 

CO’s-PO’s&PSO’sMAPPING 

CO Pos 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTERV 

201AGIE INNOVATIONANDENTREPRENEURSHIP LTPC 

0002 

 

Module–I 

Introduction to Entrepreneurship: Entrepreneurs; entrepreneurial personality and intentions- 
characteristics, traits and behavioral; entrepreneurial challenges. 

 

Module-II 

Module Entrepreneurial Opportunities: Opportunities. discovery/ creation, Pattern identification and 

recognition for venture creation: prototype and exemplar model, reverse engineering. 

Module–III 

Entrepreneurial Process and Decision Making: Entrepreneurial ecosystem, Ideation, developmentand 

exploitation of opportunities; Negotiation, decision making process and approaches, Effectuation and 
Causation. 

 

Module-IV 

Crafting business models and Lean Start-ups: Introduction to business models; Creating value 

propositions-conventional industrylogic, value innovationlogic; customer focused innovation; building 

andanalyzingbusiness models;Business modelcanvas, Introductiontoleanstartups,Business Pitching. 

 

Module–V 

Organizing Business and Entrepreneurial Finance: Forms of business organizations; organizational 

structures; Evolution of Organisation, sources and selection of venture finance options and its 

managerial implications. PolicyInitiatives andfocus; roleof institutions inpromoting entrepreneurship. 

COURSEOUTCOMES: 

Afterthecompletionofthecourse, thestudentswillbeableto: 

 Comprehendtheroleofboundedrationality,framing,causationandeffectuationinentrepreneuri
al decision making. 

 Demonstrateanabilitytodesignabusiness modelcanvas. 

 Evaluatethevarioussourcesofraisingfinancefor startupventures. 

 Understandthefundamentalsofdevelopingandpresentingbusinesspitchingtopotential 

investors. 

 

REFERENCES: 

 Ries,Eric(2011),The leanStart-up:Howconstantinnovationcreatesradicallysuccessful 
businesses, Penguin Books Limited. 

 Blank,Steve(2013),TheStartupOwner’sManual:TheStepbyStepGuidefor Building a 

Great Company, K&S Ranch. 

 S. Carter and D. Jones-Evans, Enterprise and small business- Principal Practice and Policy, 

Pearson Education (2006) 

 T.H.Byers,R.C.Dorf,A.Nelson,TechnologyVentures:FromIdeatoEnterprise, McGraw Hill 
(2013) 

 Osterwalder,AlexandPigneur,Yves(2010)BusinessModelGeneration. 

 Kachru,Upendra,IndiaLandofaBillionEntrepreneurs,Pearson 

 Bagchi,Subroto,(2008),GoKisstheWorld:LifeLessonsfortheYoungProfessional, Portfolio 
Penguin 

 Bagchi,Subroto,(2012).MBAAt16:aTeenager’sGuidetoBusiness,PenguinBooks 

 Bansal,Rashmi,StayHungryStayFoolish,CIIE,IIMAhmedabad 

 Bansal,Rashmi,(2013).FollowEveryRainbow,Westland. 
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 Mitra,Sramana(2008),EntrepreneurJourneys(Volume1),BooksurgePublishing 

 Abrams,R.(2006).Six-weekStart-up,Prentice-Hallof India. 

 Verstraete,T.andLaffitte,E.J.(2011).aBusinessModelofEntrepreneurship, Edward 

Elgar Publishing. 

 Johnson,Steven(2011).WhereGoodIdeascomesfrom,PenguinBooksLimited. 

 Gabor,MichaelE.(2013),AwakeningtheEntrepreneurWithin,Primento. 

 Guillebeau, Chris (2012), The $100 startup: Fire your Boss, Do what you love andwork 
better to live more, Pan Macmillan 

 Kelley,Tom(2011),Thetenfacesofinnovation, CurrencyDoubleday 

 Prasad,Rohit(2013),Start-upsutra:whatthe angelswon’ttellyouaboutbusinessandlife, Hachette 

India. 
 

CO’s-PO’s&PSO’sMAPPING 

CO Pos 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER VI 

 

20152C61 MICROPROCESSORS AND MICROCONTROLLERS L TP C 
  3 00 3 

OBJECTIVES: 

 TounderstandtheArchitectureof8086 microprocessor. 

 TolearnthedesignaspectsofI/OandMemoryInterfacingcircuits. 

 Tointerfacemicroprocessorswithsupportingchips. 

 TostudytheArchitectureof8051 microcontroller. 

 Todesignamicrocontroller basedsystem 

UNIT I THE8086 MICROPROCESSOR 9 

Introduction to 8086 – Microprocessor architecture – Addressing modes - Instruction set and assembler 

directives – Assembly language programming – Modular Programming - Linking and Relocation -Stacks 
- Procedures – Macros – Interruptsand interrupt serviceroutines – Byteand String Manipulation. 

UNIT II 8086SYSTEMBUSSTRUCTURE 9 

8086 signals – Basic configurations – System bus timing –System designusing8086 – I/O programming – 
Introduction to Multiprogramming – System Bus Structure – Multiprocessor configurations – 
Coprocessor, CloselycoupledandlooselyCoupled configurations – Introductiontoadvancedprocessors. 

UNIT III I/OINTERFACING 9 

Memory Interfacing and I/O interfacing - Parallel communication interface – Serial communication 
interface – D/A and A/D Interface - Timer – Keyboard /display controller – Interrupt controller – DMA 
controller – Programming and applications Case studies: Traffic Light control, LED display, LCD 
display, Keyboard display interface and Alarm Controller. 

UNIT IV MICROCONTROLLER 9 

Architectureof8051 –SpecialFunctionRegisters(SFRs) -I/OPins PortsandCircuits – Instructionset - Addressing 
modes - Assembly language programming. 

UNIT V INTERFACINGMICROCONTROLLER 9 

Programming 8051 Timers - Serial Port Programming - Interrupts Programming – LCD & Keyboard 
Interfacing - ADC, DAC & Sensor Interfacing - External Memory Interface- Stepper Motor and 
Waveform generation - Comparison of Microprocessor, Microcontroller, PIC and ARM processors 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentsshouldbeableto: 

 Understandandexecuteprograms basedon8086 microprocessor. 

 DesignMemoryInterfacingcircuits. 

 DesignandinterfaceI/O circuits. 

 Designandimplement8051microcontrollerbasedsystems. 

 

TEXTBOOKS: 

1. Yu-Cheng Liu, Glenn A.Gibson, ―Microcomputer Systems: The 8086 / 8088 Family -Architecture, 

Programming and Design‖, Second Edition, Prentice Hall of India, 2007. 

(UNITI-III) 

2. Mohamed Ali Mazidi, Janice Gillispie Mazidi, Rolin McKinlay, ―The 8051 Microcontroller and 

Embedded Systems: Using Assembly and C‖, Second Edition, Pearson education, 2011. (UNIT IV- 
V) 
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REFERENCES: 

1. DoughlasV.Hall,―MicroprocessorsandInterfacing,ProgrammingandHardware‖,TMH,2012 
2. A.K.Ray,K.M.Bhurchandi,"AdvancedMicroprocessorsandPeripherals"3rdedition,Tata 

McGrawHill, 2012 
 

CO’s-PO’s&PSO’sMAPPING 

CO Pos 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER VI 

20152C62 VLSI DESIGN LTPC 

3003 

 

OBJECTIVES: 

 StudythefundamentalsofCMOScircuitsandits characteristics. 

 Learnthedesignandrealizationofcombinational&sequentialdigitalcircuits. 

 Architecturalchoicesandperformancetradeoffsinvolvedindesigningandrealizingthe circuits in 
CMOS technology are discussed 

 LearnthedifferentFPGAarchitecturesandtestabilityofVLSIcircuits. 

UNIT I INTRODUCTIONTOMOSTRANSISTOR 9 
MOS Transistor, CMOS logic, Inverter, Pass Transistor, Transmission gate, Layout Design Rules, Gate 
Layouts, Stick Diagrams, Long-Channel I-V Charters tics, C-V Charters tics, Non ideal I-V Effects, DC 
Transfer characteristics, RC Delay Model, Elmore Delay, Linear Delay Model, Logical effort, Parasitic 
Delay, Delay in Logic Gate, Scaling. 

UNIT II COMBINATIONALMOSLOGICCIRCUITS 9 
Circuit Families: Static CMOS, Ratioed Circuits, Cascode Voltage Switch Logic, Dynamic Circuits, 
Pass Transistor Logic, Transmission Gates, Domino, Dual Rail Domino, CPL, DCVSPG, DPL, Circuit 
Pitfalls. 

Power:DynamicPower,StaticPower,LowPowerArchitecture. 

UNIT III SEQUENTIALCIRCUITDESIGN 9 
Static latches and Registers, Dynamic latches and Registers, Pulse Registers, Sense Amplifier Based 
Register, Pipelining, Schmitt Trigger, Monostable Sequential Circuits, Astable Sequential Circuits. 

TimingIssues:TimingClassificationOfDigitalSystem,SynchronousDesign. 

UNIT IV DESIGNOFARITHMETICBUILDINGBLOCKSANDSUBSYSTEM 9 

ArithmeticBuildingBlocks:DataPaths,Adders,Multipliers,Shifters,ALUs,powerandspeed 

tradeoffs, Case Study: Design as a tradeoff. 

Designing Memory and Array structures: Memory Architectures and Building Blocks, Memory Core, 
Memory Peripheral Circuitry. 

UNITV IMPLEMENTATIONSTRATEGIESANDTESTING 9 
FPGA Building Block Architectures, FPGA Interconnect Routing Procedures. Design for Testability: Ad 
Hoc Testing, Scan Design, BIST, IDDQ Testing, Design for Manufacturability, Boundary Scan. 

TOTAL:45PERIODS 

OUTCOMES: 

UPONCOMPLETIONOFTHECOURSE,STUDENTSSHOULDbeABLETO 

 RealizetheconceptsofdigitalbuildingblocksusingMOStransistor. 

 DesigncombinationalMOScircuitsandpowerstrategies. 

 DesignandconstructSequentialCircuitsandTimingsystems. 

 Designarithmeticbuildingblocksandmemorysubsystems. 

 Applyandimplement FPGAdesignflowandtesting. 

 

TEXTBOOKS: 
1. Neil H.E. Weste, David Money Harris ―CMOS VLSI Design: A Circuits and Systems 

Perspective‖, 4th Edition, Pearson , 2017 (UNIT I,II,V) 
2. JanM.Rabaey,AnanthaChandrakasan,Borivoje.Nikolic,‖DigitalIntegratedCircuits:A Design 

perspective‖, Second Edition , Pearson , 2016.(UNIT III,IV) 
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REFERENCES 

1. M.J.Smith,―ApplicationSpecificIntegratedCircuits‖,AddissonWesley,1997 

2. Sung-Mo kang, Yusuf leblebici, Chulwoo Kim ―CMOS Digital Integrated Circuits:Analysis & 

Design‖,4th edition McGraw Hill Education,2013 
3. WayneWolf,―ModernVLSIDesign:SystemOnChip‖,PearsonEducation, 2007 
4. R.Jacob Baker, Harry W.LI., David E.Boyee, ―CMOS Circuit Design, Layout 

andSimulation‖, Prentice Hall of India 2005. 
 

CO’s-PO’s&PSO’sMAPPING 

CO Pos 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER VI 
 

20152C63 WIRELESS COMMUNICATION L T P C 

 
OBJECTIVES: 

 3 0 0 3 

 Tostudythecharacteristicof wirelesschannel 

 Tounderstandthedesignofacellularsystem 

 Tostudythevariousdigitalsignalingtechniquesandmultipathmitigationtechniques 

 Tounderstandtheconceptsof multipleantennatechniques 

UNIT I WIRELESS CHANNELS 9 
Large scale path loss – Path loss models: Free Space and Two-Ray models -Link Budget design – Small 
scale fading- Parameters of mobile multipath channels – Time dispersion parameters-Coherence 

bandwidth – Doppler spread& Coherencetime, fading duetoMultipathtimedelayspread –flat fading – 
frequency selective fading – Fading due to Doppler spread – fast fading – slow fading. 

UNIT II CELLULARARCHITECTURE 9 
Multiple Access techniques - FDMA, TDMA, CDMA – Capacity calculations–Cellular concept- 
Frequency reuse - channel assignment- hand off- interference & system capacity-trunking & grade of 
service – Coverage and capacity improvement. 

UNIT III DIGITALSIGNALINGFORFADINGCHANNELS 9 
Structure of a wireless communication link, Principles of Offset-QPSK, p/4-DQPSK, Minimum Shift 
Keying, Gaussian Minimum Shift Keying, Error performance in fading channels, OFDM principle – 
Cyclic prefix, Windowing, PAPR. 

UNIT IV MULTIPATHMITIGATIONTECHNIQUES 9 
Equalisation – Adaptive equalization, Linear and Non-Linear equalization, Zero forcing and LMS 
Algorithms. Diversity – MicroandMacrodiversity, Diversitycombiningtechniques, Error probabilityin 
fading channels with diversity reception, Rake receiver. 

UNIT V MULTIPLEANTENNATECHNIQUES 9 

MIMOsystems – spatialmultiplexing-System model-Pre-coding-Beamforming-transmitter diversity, 
receiver diversity- Channel state information-capacity in fading and non-fading channels. 

TOTAL: 45 PERIODS 

OUTCOMES: 

Thestudentshouldbeable to: 

 Characterizeawireless channelandevolvethesystemdesignspecifications 

 Designacellularsystembasedonresourceavailabilityandtrafficdemands 

 Identifysuitablesignalingandmultipathmitigationtechniquesforthewirelesschanneland system 
under consideration. 

 

TEXTBOOKS: 
1. Rappaport,T.S., ―Wireless communications‖, PearsonEducation, SecondEdition,2010.(UNIT I, 

II, IV) 

2. Andreas.F.Molisch,―WirelessCommunications‖,JohnWiley–India,2006.(UNITIII,V) 

 

REFERENCES: 

1. WirelessCommunication–AndreaGoldsmith,CambridgeUniversityPress, 2011 
2. VanNee,R.andRamjiPrasad,―OFDMforwirelessmultimediacommunications, 

Artech House, 2000 

3. David Tse and Pramod Viswanath,― Fundamentalsof Wireless Communication, Cambridge 

University Press, 2005. 
4. UpenaDalal,―WirelessCommunication‖,OxfordUniversityPress,2009. 
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CO’s-PO’s&PSO’sMAPPING 

CO Pos 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER VI 

 

20152S64 PRINCIPLES OF MANAGEMENT L T P C 
  3 0 0 3 

OBJECTIVE: 

 ToenablethestudentstostudytheevolutionofManagement,tostudythefunctionsandprinciples of 
management and to learn the application of the principles in an organization. 

UNIT I INTRODUCTIONTOMANAGEMENTANDORGANIZATIONS 9 
DefinitionofManagement –Scienceor Art –Manager VsEntrepreneur -typesof managers - managerial 
roles and skills – Evolution of Management – Scientific, human relations, system and contingency 
approaches – Types of Business organization - Sole proprietorship, partnership, company-public and 
private sector enterprises - Organization culture and Environment – Current trends and issues in 

Management. 

UNIT II PLANNING 9 
Natureandpurposeofplanning – planningprocess – types ofplanning– objectives – setting objectives – 
policies – Planning premises – Strategic Management – Planning Tools and Techniques – Decision 
making steps and process. 

UNIT III ORGANISING 9 
Nature and purpose – Formal and informal organization – organization chart – organization structure – 
types – Line and staff authority – departmentalization – delegation of authority – centralization and 
decentralization – Job Design - Human Resource Management – HR Planning, Recruitment, selection, 
Training and Development, Performance Management, Career planning and management 

UNIT IV DIRECTING 9 
Foundations of individual and group behaviour – motivation – motivation theories – motivational 
techniques – job satisfaction – job enrichment – leadership – types and theories of leadership – 
communication – process of communication – barrier in communication – effective communication – 
communication and IT. 

UNIT V CONTROLLING 9 

Systemand process of controlling – budgetary and non-budgetary control techniques – use of computers 

and IT in Management control – Productivity problems and management – control and performance – 

direct and preventive control – reporting. 

TOTAL:45 PERIODS 

OUTCOME: 

 Uponcompletionofthecourse,studentswillbeabletohaveclearunderstanding 

 Managerial functionslike planning,organizing,staffing,leading &controlling and have same basic 
knowledge on international aspect of management 

TEXTBOOKS: 
1. Stephen P. Robbins & Mary Coulter, ―Management‖, Prentice Hall (India) Pvt. Ltd., 10th Edition, 

2009. 
2. JAFStoner,FreemanR.EandDanielRGilbert―Management‖,PearsonEducation,6th 

Edition,2004. 
 

REFERENCES: 

1. StephenA.Robbins&DavidA.Decenzo&MaryCoulter,―FundamentalsofManagement”, Pearson 
Education, 7th Edition, 2011. 

2. RobertKreitner&MamataMohapatra,―Management‖,Biztantra,2008. 

3. HaroldKoontz&HeinzWeihrich―Essentialsofmanagement‖TataMcGrawHill,1998. 

4. TripathyPC&ReddyPN,―PrinciplesofManagement‖,TataMcGrawHill, 1999. 
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CO’s-PO’s&PSO’sMAPPING 

CO Pos 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER VI 

20152C65 TRANSMISSIONLINESANDRFSYSTEMS L T PC 

3 0 0 3 

OBJECTIVES: 

 Tointroducethevarioustypesoftransmissionlinesandits characteristics 

 Togivethoroughunderstandingabouthighfrequencyline, powerandimpedancemeasurements 

 Toimparttechnicalknowledgeinimpedancematchingusingsmithchart 

 TointroducepassivefiltersandbasicknowledgeofactiveRFcomponents 

 TogetacquaintancewithRFsystemtransceiver design 

UNIT I TRANSMISSIONLINETHEORY 9 

General theory of Transmission lines - the transmission line - general solution - The infinite line - 
Wavelength, velocity of propagation - Waveform distortion - the distortion-less line - Loading and 
different methods of loading - Line not terminated in Z0 - Reflection coefficient - calculation of current, 
voltage, power delivered and efficiency of transmission - Input and transfer impedance - Open and short 
circuited lines - reflection factor and reflection loss. 

UNITII HIGHFREQUENCYTRANSMISSIONLINES 9 
Transmission line equations at radio frequencies - Line of Zero dissipation - Voltage and current on the 
dissipation-less line, StandingWaves, Nodes, Standing WaveRatio - Input impedance of thedissipation- 
less line - Open and short circuited lines - Power and impedance measurement on lines - Reflectionlosses 
- Measurement of VSWR and wavelength. 

UNIT III IMPEDANCEMATCHINGINHIGHFREQUENCYLINES 9 
Impedance matching: Quarter wavetransformer - Impedance matching by stubs - Singlestub and double 

stub matching - Smithchart -Solutions of problems usingSmithchart -Singleanddoublestub matching 
using Smith chart. 

UNIT IV WAVEGUIDES 9 
General Wave behavior along uniform guiding structures – Transverse Electromagnetic Waves, 
Transverse Magnetic Waves, Transverse Electric Waves – TM and TE Waves between parallel plates. 
Field Equations in rectangular waveguides, TM and TE waves in rectangular waveguides, Bessel 
Functions, TM and TE waves in Circular waveguides. 

UNIT V RFSYSTEMDESIGN CONCEPTS 9 
Active RF components: Semiconductor basics in RF, bipolar junction transistors, RF field effect 
transistors, High electron mobility transistors Basic concepts of RF design, Mixers, Low noiseamplifiers, 
voltage control oscillators, Power amplifiers, transducer power gain and stability considerations. 

TOTAL:45PERIODS 

OUTCOMES: 

Uponcompletionofthecourse, thestudentshouldbeableto: 

 Explainthecharacteristicsoftransmissionlinesandits losses 

 Writeaboutthestandingwaveratioandinput impedanceinhighfrequencytransmission lines 

 Analyzeimpedancematchingbystubsusingsmithcharts 

 Analyzethecharacteristics ofTEandTM waves 

 DesignaRFtransceiversystemforwireless communication 

 

TEXTBOOKS: 

1. JohnDRyder,―Networks, linesandfields‖,2ndEdition,PrenticeHallIndia,2015. 
(UNIT I-IV) 

2. MathewM. Radmanesh, ―RadioFrequency&MicrowaveElectronics‖, PearsonEducationAsia, 
Second Edition, 2002. (UNIT V) 
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REFERENCES: 

1. ReinholdLudwigandPowelBretchko,‖RFCircuitDesign–TheoryandApplications‖, Pearson 

Education Asia, First Edition,2001. 
2. D.K.Misra,―RadioFrequencyandMicrowaveCommunicationCircuits-AnalysisandDesign‖, John 

Wiley & Sons, 2004. 
3. E.C.JordanandK.G. Balmain, ―ElectromagneticWavesandRadiatingSystemsPrenticeHall of 

India, 2006. 
4. G.S.N Raju, "Electromagnetic Field Theory and Transmission Lines Pearson Education, First 

edition 2005. 
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PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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LISTOF ELECTIVES 

ELECTIVE–II(SEMESTERVI) 

 

 

 

ELECTIVE–II 

SEMESTER VI 

20152E66A CRYPTOGRAPHYANDNETWORKSECURITY LTPC 

3003 

OBJECTIVES: 

 TounderstandCryptographyTheories,AlgorithmsandSystems. 

 TounderstandnecessaryApproachesandTechniquestobuildprotection mechanisms in 
order to secure computer networks. 

UNIT I INTRODUCTION 9 

Security trends - Legal, Ethical and Professional Aspects of Security, Need for Security at Multiplelevels, 
Security Policies - Model of network security – Security attacks, services and mechanisms – OSI security 
architecture – Classical encryption techniques: substitution techniques, transposition techniques, 
steganography).- Foundations of modern cryptography: perfect security – information theory – product 
cryptosystem – cryptanalysis. 

UNIT II SYMMETRICCRYPTOGRAPHY 9 
MATHEMATICS OF SYMMETRIC KEY CRYPTOGRAPHY: Algebraic structures - Modular 
arithmetic-Euclid‘s algorithm- Congruence and matrices - Groups, Rings, Fields- Finite fields- 
SYMMETRIC KEY CIPHERS: SDES – Block cipher Principles of DES – Strength of DES –Differential 
and linear cryptanalysis - Block cipher design principles – Block cipher mode of operation – Evaluation 
criteria for AES – Advanced Encryption Standard - RC4 – Key distribution. 

UNITIIIPUBLICKEYCRYPTOGRAPHY 9 
MATHEMATICS OF ASYMMETRIC KEY CRYPTOGRAPHY: Primes – Primality Testing – 

Factorization – Euler‘s totient function, Fermat‘s and Euler‘s Theorem - Chinese Remainder Theorem – 
Exponentiation and logarithm - ASYMMETRIC KEY CIPHERS: RSA cryptosystem – Key distribution– 
Key management – Diffie Hellman key exchange - ElGamal cryptosystem – Elliptic curve arithmetic- 
Elliptic curve cryptography. 

UNITIVMESSAGEAUTHENTICATIONANDINTEGRITY 9 
Authentication requirement – Authentication function – MAC – Hash function – Security of hashfunction 
and MAC – SHA –Digital signature and authentication protocols – DSS- Entity Authentication: 
Biometrics, Passwords, Challenge Response protocols- Authentication applications - Kerberos, X.509 

UNIT V SECURITYPRACTICEANDSYSTEMSECURITY 9 
ElectronicMailsecurity–PGP,S/MIME–IPsecurity–WebSecurity-SYSTEMSECURITY:Intruders – Malicious 
software – viruses – Firewalls. 

TOTAL: 45 PERIODS 

OUTCOMES: 
Attheendofthecourse, thestudentshouldbeableto: 

 Understandthefundamentalsofnetworkssecurity,securityarchitecture,threatsand vulnerabilities 

 Applythedifferentcryptographicoperationsofsymmetriccryptographicalgorithms 

 Applythedifferentcryptographicoperationsofpublic keycryptography 

 ApplythevariousAuthenticationschemestosimulatedifferentapplications. 

 UnderstandvariousSecuritypracticesandSystemsecuritystandards 
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TEXTBOOK: 

1. WilliamStallings, CryptographyandNetworkSecurity:PrinciplesandPractice, PHI3rdEdition, 
2006. 

REFERENCES: 

1. C KShyamala, N Harini and Dr. T R Padmanabhan: Cryptography and Network Security, 
Wiley India Pvt.Ltd 

2. BehrouzA.Foruzan,CryptographyandNetworkSecurity,TataMcGrawHill2007. 
3. CharlieKaufman,RadiaPerlman,andMikeSpeciner,NetworkSecurity:PRIVATE Communication 

in a PUBLIC World, Prentice Hall, ISBN 0-13-046019-2 
 

CO’s-PO’s&PSO’sMAPPING 

CO Pos 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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ELECTIVE–II 

SEMESTER VI 

 

20152E66B ADVANCEDDIGITALSIGNALPROCESSING LTPC 

3003 

 
OBJECTIVES: 

 Tolearnandunderstandtheconceptsofstationaryandnon-stationaryrandomsignalsand analysis & 
characterization of discrete-time random processes 

 Toenunciatethesignificanceofestimationofpowerspectraldensityofrandomprocesses 

 TointroducetheprinciplesofoptimumfilterssuchasWienerandKalmanfilters 

 Tointroducetheprinciplesofadaptivefiltersandtheirapplicationstocommunication engineering 

 Tointroducetheconceptsof multi-resolutionanalysis 

UNIT I DISCRETE-TIMERANDOMPROCESSES 9 
Random variables - ensemble averages a review, randomprocesses - ensemble averages, autocorrelation 
and autocovariance matrices, ergodic random process, white noise, filtering random processes, spectral 
factorization, special types of random processes - AR, MA, ARMA 

UNIT II SPECTRUMESTIMATION 10 
Bias and consistency, Non-parametric methods - Periodogram, modified-Periodogram - performance 
analysis. Bartlett's method, Welch's method, Blackman-Tukey method. Performance comparison. 
Parametric methods -autoregressive(AR)spectrumestimation-autocorrelationmethod,Prony's method, 
solution using Levinson Durbin recursion. 

UNIT III OPTIMUMFILTERS 9 

Wiener filters - FIR Wiener filter - discrete Wiener Hopf equation, Applications - filtering, linear 
prediction. IIR Wiener filter - causalandnon-causalfilters. Recursiveestimators - discreteKalmanfilter. 

UNIT IV ADAPTIVEFILTERS 9 
Principles and properties of adaptive filters - FIR adaptive filters. Adaptive algorithms - steepest descent 
algorithm, the LMS algorithm - convergence. Applications of adaptive filtering - noise cancellation, 
channel equalization. 

UNIT V MULTIRESOLUTIONANALYSIS 8 
Short-time Fourier transform - Heisenberg uncertainty principle. Principles of multi-resolution analysis - 
sub-band coding, the continuous and discrete wavelet transform - properties. Applications of wavelet 
transform - noise reduction, image compression. 

TOTAL:45PERIODS 

 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 Articulateandapplytheconceptsofspecialrandomprocessesinpracticalapplications 

 Chooseappropriatespectrumestimationtechniquesfor a givenrandomprocess 

 Applyoptimumfiltersappropriatelyfor a givencommunicationapplication 

 Applyappropriateadaptivealgorithmfor processingnon-stationarysignals 

 Applyandanalysewavelettransformsfor signalandimageprocessingbasedapplications 

 

TEXTBOOKS 
1. MonsonH. Hayes, "Statistical digitalsignalprocessingandmodeling", JohnWileyandSonsInc. New 

York, Indian reprint 2008. (UNIT I-IV) 

2. P.P.Vaidyanathan,"Multiratesystemsandfilterbanks",PrenticeHallInc.1993(UNITV) 
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REFERENCES: 
1. JohnG.Proakis&DimitrisG.Manolakis, ―DigitalSignalProcessing –Principles, Algorithms& 

Applications‖, Fourth Edition, Pearson Education / Prentice Hall, 2007. 

2. SophonclesJ.Orfanidis,"Optimumsignalprocessing",McGrawHill,2000 

 

CO’s-PO’s&PSO’sMAPPING 

CO Pos 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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ELECTIVE–II 

SEMESTER VI 

 

20152E66C MEMS ANDNEMS LT PC 
  30 03 

 

OBJECTIVES: 

 Tointroducetheconceptsofmicroandnanoelectromechanicaldevices 

 Toknowthefabricationprocess of Microsystems 

 Toknowthedesignconceptsofmicrosensorsandmicroactuators 

 Tointroducetheconceptsofquantummechanicsandnanosystems 

UNIT I INTRODUCTIONTOMEMSAND NEMS 9 
Introduction to Design of MEMS and NEMS, Overview of Nano and Microelectromechanical Systems, 
Applications of Micro and Nanoelectromechanical systems, Materials for MEMS and NEMS: Silicon, 
silicon compounds, polymers, metals. 

UNIT II MEMSFABRICATIONTECHNOLOGIES 9 
Photolithography, Ion Implantation, Diffusion, Oxidation, CVD, Sputtering Etching techniques, 
Micromachining: Bulk Micromachining, Surface Micromachining, LIGA. 

UNIT III MICROSENSORS 9 

MEMS Sensors: Design of Acoustic wave sensors, Vibratory gyroscope, Capacitive Pressure sensors, 

Case study: Piezoelectric energy harvester 

UNIT IV MICROACTUATORS 9 
Design of Actuators: Actuation using thermal forces, Actuation using shape memory Alloys, Actuation 
using piezoelectric crystals, Actuation using Electrostatic forces, Case Study:RF Switch. 

UNIT V NANODEVICES 9 
Atomic Structures and Quantum Mechanics, Shrodinger Equation, ZnO nanorods based NEMS device: 
Gas sensor. 

TOTAL:45PERIODS 

OUTCOMES: 

Onsuccessfulcompletionofthiscourse, thestudentshouldbeableto: 

 Interpretthebasicsofmicro/nanoelectromechanicalsystemsincludingtheirapplicationsand 
advantages 

 Recognizetheuseofmaterialsinmicrofabricationanddescribethefabricationprocesses including 
surface micromachining, bulk micromachining and LIGA. 

 Analyzethekeyperformanceaspectsofelectromechanicaltransducersincludingsensorsand actuators 

 Comprehendthetheoreticalfoundationsof quantummechanicsandNanosystems 

 

REFERENCES: 

1. MarcMadou,―FundamentalsofMicrofabrication‖,CRCpress1997. 
2. StephenD.Senturia,‖MicrosystemDesign‖,KluwerAcademicPublishers,2001 

3. TaiRanHsu,‖MEMSandMicrosystemsDesignandManufacture‖,TataMcrawHill, 2002. 

4. ChangLiu,―FoundationsofMEMS‖,PearsoneducationIndialimited, 2006, 
5. Sergey Edward Lyshevski, ―MEMS and NEMS: Systems, Devices, and Structures‖ CRC Press, 

2002 
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CO’s-PO’s&PSO’sMAPPING 

CO Pos 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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ELECTIVE–II 

SEMESTER VI 

20152E66D MULTIMEDIACOMPRESSIONANDCOMMUNICATION 

LTPC 

3003 

OBJECTIVES: 

Thestudentshouldbemade: 

 Tounderstandthecompressionschemesfor text, voice,imageandvideo 

 TounderstandtheQoSissuesinmultimedia network 

 Toknowthecommunicationprotocolsformultimedianetworking 

UNIT I AUDIOCOMPRESSION 9 
Sampling and Quantization of Speech (PCM) - Adaptive differential PCM - Delta Modulation - Vector 
Quantization- Linear predictive coding (LPC) - Code excited Linear predictive Coding (CELP) 

UNIT II IMAGEANDVIDEOCOMPRESSION 9 
Graphics Interchange format- Tagged image file format-Digitized documents- Digitized pictures-JPEG- 
Video Encoding-Motion estimation –Overview of H.263 and MPEG-2 

UNIT III TEXTCOMPRESSION 7 

StaticandDynamicHuffmancoding–Arithmeticcoding–Lempel-Zivcoding–LZWcoding 

UNIT IV GUARANTEEDSERVICEMODEL 10 

BestEffortservicemodel–SchedulingandDroppingpolicies–NetworkPerformanceParameters 

–QualityofServiceand metrics– WFQandits variants–RandomEarlyDetection– QoSawareRouting 
– Admission Control – ResourceReservation – RSVP - Traffic Shaping Algorithms – Caching – Laissez 
Faire Approach - Possible Architectures – An Overview of QoS Architectures 

UNIT V MULTIMEDIACOMMUNICATION 10 

Stream characteristics for Continuous media – Temporal Relationship – Object Stream Interactions, 

Media Levity, Media Synchronization – Models for Temporal Specifications – Streaming of Audio and 

Video – Jitter – Fixed playout and Adaptive playout – Recovering from packet loss – RTSP –– 

Multimedia Communication Standards – RTP/RTCP – SIP and H.263 

TOTAL:45PERIODS 

 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 Designaudiocompressiontechniques 

 ConfigureText, imageandvideocompressiontechniques 

 Selectsuitableservicemodelforspecificapplication 

 Configuremultimediacommunicationnetwork 

 

TEXTBOOK: 

1. Fred Halsall, ―Multimedia communication- Applications, Networks, Protocols and Standards‖, 
Pearson education, 2007. 

REFERENCES 

1. TayVaughan, ―MultimediaMakingitwork, McGraw-HillOsborneMedia,2006. 

2. Kurose andW.Ross,―ComputerNetworking ―ATopDownApproach,Pearsoneducation, 3rd ed, 
2005. 

3. KR. Rao,Z S Bojkovic, D A Milovanovic, ―Multimedia Communication Systems: Techniques, 

Standards, and Networks‖, Pearson Education 2007 
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4. R.Steimnetz,K.Nahrstedt,―MultimediaComputing,CommunicationsandApplications‖, Pearson 
Education, First ed, 1995. 

5. NalinKSharda,‗MultimediaInformationNetworking‘,PrenticeHallofIndia,1999 

6. AuraGanz,ZviGanzandKittiWongthawaravat,‗MultimediaWirelessNetworks:Technologies, 

Standards and QoS‘, Prentice Hall, 2003. 

7. EllenKayataWesel,‗WirelessMultimediaCommunications:NetworkingVideo,Voiceand Data‘, 

Addision Wesley, 1998 

 

CO’s-PO’s&PSO’sMAPPING 

CO Pos 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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ELECTIVE–II 

SEMESTER VI 

 

20152E66E CMOS ANALOGIC DESIGN LTPC 

3003 

OBJECTIVES: 

 Tostudythefundamentalsofanalogcircuits andMOSdevice models 

 TogainknowledgeonvariousconfigurationsofMOStransistorsandfeedbackconcepts 

 Tostudythecharacteristics ofnoiseandfrequencyresponseoftheamplifier 

 TolearntheconceptsofOp-Ampfrequencycompensation,capacitor switchesandPLLs 

 

UNIT I INTRODUCTIONTOANALOGICDESIGNANDCURRENTMIRRORS 9 

Concepts of Analog Design - General consideration of MOS devices – MOS I/V Characteristics –Second 

order effects – MOS device models. Basic current mirrors- Cascode current mirrors- 

Activecurrent mirrors-LargeandSmallsignalanalysis-Commonmodeproperties. 

UNIT II AMPLIFIERSANDFEEDBACK 9 
Basic Concepts – Common source stage- Source follower- Common gate stage- Cascode stage. Single 
ended and differential operation- Basic Differential pair- Common mode response-Differential pair with 
MOS loads- Gilbert Cell. Feedback- General Consideration of feedback circuits- Feedback topologies- 
Effect of loading- Effect of feedback on Noise. 

UNIT III FREQUENCYRESPONSEOFAMPLIFIERSANDNOISE 9 

General considerations- Miller Effect and Association of Poles with Nodes, Common source stage- 
Sourcefollowers- Common gatestage- Cascodestage- Differential pair. Noise- Statistical characteristics 
of noise- Types of noise- Representation of noise in circuits- Noise in single stage amplifiers- Noise in 
differential pairs- Noise Bandwidth. 

UNIT IV OPERATIONAL AMPLIFIER STABILITY AND FREQUENCY 

COMPENSATION 9 

General Considerations- One and Two Stage Op Amps- Gain Boosting- Comparison- Common mode 
feedback- Input range limitations- Slew rate- Power Supply Rejection- Noise in Op Amps-General 

consideration of stability and frequency compensation- Multipole system- Phase margin-Frequency 

compensation- Compensation of two stage op Amps- Other compensation techniques. 

UNIT V SWITCHEDCAPACITORCIRCUITSANDPLLS 9 
General Considerations- Sampling switches- Switched Capacitor Amplifiers- Switched Capacitor 
Integrator- Switched Capacitor Common mode feedback. Phase Locked Loops-Simple PLL-Chargepump 

PLLs - Non ideal Effects in PLLs- Delay locked loops- its Applications. 

TOTAL:45PERIODS 

OUTCOMES: 

Uponcompletionofthecourse, studentshouldbeableto: 

 Realizetheconceptsof AnalogMOSdevicesandcurrentmirror circuits. 

 DesigndifferentconfigurationofAmplifiersandfeedbackcircuits. 

 Analyzethecharacteristicsoffrequencyresponseoftheamplifierandits noise. 

 Analyzetheperformanceofthestabilityandfrequencycompensationtechniques ofOp-Amp 
Circuits. 

 ConstructswitchedcapacitorcircuitsandPLLs 

 

TEXTBOOK: 

1. BehzadRazavi,―DesignofAnalogCMOSIntegratedCircuits‖,TataMcGrawHill,2001,33rd 
re-print,2016. 
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REFERENCES: 

1. Phillip AllenandDouglasHolmberg―CMOSAnalogCircuitDesign‖SecondEdition,Oxford 

University Press, 2004. 

2. PaulR.Gray,PaulJ. Hurst,StephenH. Lewis, RobertG. Meyer, AnalysisandDesignof Analog 

Integrated Circuits, 5th Edition, Wiley, 2009 

3. Grebene,―BipolarandMOSAnalogIntegratedcircuitdesign‖,JohnWiley&sons,Inc.,2003 

 

CO’s-PO’s&PSO’sMAPPING 

CO Pos 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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ELECTIVE–II 

SEMESTER VI 

20152E66F WIRELESS NETWORKS LTPC 
3003 

OBJECTIVES: 
Thestudentshouldbemade: 

 TounderstandtheconceptaboutWirelessnetworks, protocolstackandstandards 

 Tounderstandandanalysethenetworklayer solutionsforWirelessnetworks 

 Tostudyaboutfundamentalsof3GServices,itsprotocolsandapplications 

 TohaveindepthknowledgeoninternetworkingofWLANandWWAN 

 Tolearnabout evolutionof4GNetworks,itsarchitectureandapplications 

UNIT I WIRELESSLAN 9 
Introduction-WLANtechnologies:-IEEE802.11:Systemarchitecture,protocolarchitecture,802.11b, 
802.11a–HiperLAN:WATM,BRAN,HiperLAN2–Bluetooth:Architecture,WPAN–IEEE802.15.4, 
Wireless USB, Zigbee, 6LoWPAN, WirelessHART 

UNIT II MOBILENETWORKLAYER 9 
Introduction - Mobile IP: IP packet delivery, Agent discovery, tunneling and encapsulation, IPV6- 
Network layer in the internet- Mobile IP session initiation protocol - mobile ad-hoc network: Routing: 
Destination Sequence distance vector, IoT: CoAP 

UNIT III 3GOVERVIEW 9 

Overview of UTMSTerrestrial Radio access network-UMTS Core network Architecture: 3GPP 

Architecture,Userequipment,CDMA2000overview-RadioandNetworkcomponents,Network structure, 

Radio Network, TD-CDMA, TD – SCDMA. 

UNIT IV INTERNETWORKINGBETWEENWLANSANDWWANS 9 

Internetworking objectives and requirements, Schemes to connect WLANS and 3G Networks, Session 
Mobility, Internetworking Architecture for WLAN and GPRS, System Description, Local Multipoint 
Distribution Service, Multichannel Multipoint Distribution System. 

UNIT V 4G&Beyond 9 
Introduction – 4G vision – 4G features and challenges - Applications of 4G – 4G Technologies: 
Multicarrier Modulation, Smart antenna techniques, IMS Architecture, LTE, Advanced Broadband 
Wireless Access and Services, MVNO. 

TOTAL:45PERIODS 

 

OUTCOMES: 

Uponcompletionofthecourse, thestudentwouldbeableto: 
 Conversantwiththelatest3G/4Gnetworksandits architecture 
 Design andimplementwirelessnetworkenvironmentforany application usinglatestwireless 

protocols and standards 
 Abilitytoselectthesuitablenetworkdependingontheavailabilityandrequirement 
 Implementdifferenttypeofapplicationsforsmartphonesandmobiledeviceswithlatestnetwork 

strategies 

TEXTBOOKS: 
1. JochenSchiller,‖MobileCommunications‖,SecondEdition,PearsonEducation 2012.(Unit I,II,III) 

2. Vijay Garg, ―WirelessCommunicationsand networking‖,First Edition,Elsevier2007.(Unit IV,V) 
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REFERENCES: 

 
1. ErikDahlman, StefanParkvall, JohanSkoldandPer Beming, "3G EvolutionHSPAandLTE for 

Mobile Broadband‖, Second Edition, Academic Press, 2008. 

2. AnuragKumar,D.Manjunath,Joykuri,―WirelessNetworking‖,FirstEdition,Elsevier2011. 

3. Simon Haykin , Michael Moher, David Koilpillai, ―Modern Wireless Communications‖, 
FirstEdition, Pearson Education 2013 

 

CO’s-PO’s&PSO’sMAPPING 

CO Pos 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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ELECTIVE–II 

SEMESTER VI 

20152E66G INTELLECTUALPROPERTYRIGHTS LTPC 
3003 

OBJECTIVE: 

 Togiveanideaabout IPR,registrationanditsenforcement. 

UNITI INTRODUCTION 9 
Introduction to IPRs, Basic concepts and need for Intellectual Property - Patents, Copyrights, 
Geographical Indications, IPR in India and Abroad – Genesis and Development – the way fromWTO to 
WIPO –TRIPS, Nature of Intellectual Property, Industrial Property, technological Research, Inventions 
and Innovations – Important examples of IPR. 

UNIT II REGISTRATIONOFIPRs 10 
Meaning and practical aspects of registration of Copy Rights, Trademarks, Patents, Geographical 
Indications, Trade Secrets and Industrial Design registration in India and Abroad 

UNIT III AGREEMENTSANDLEGISLATIONS 10 
InternationalTreatiesandConventionsonIPRs,TRIPSAgreement,PCT Agreement,Patent Act ofIndia, 
Patent Amendment Act, Design Act, Trademark Act, Geographical Indication Act. 

UNIT IV DIGITALPRODUCTSANDLAW 9 
Digital Innovations and Developments as Knowledge Assets – IP Laws, Cyber Law and Digital Content 
Protection– Unfair Competition–MeaningandRelationshipbetween Unfair CompetitionandIP Laws – 
Case Studies. 

UNIT V ENFORCEMENTOFIPRs 7 

InfringementofIPRs,EnforcementMeasures,Emergingissues–CaseStudies. 

TOTAL:45PERIODS 

OUTCOME: 

 AbilitytomanageIntellectualPropertyportfoliotoenhancethevalueofthefirm. 

 

TEXTBOOKS: 

1. V.ScopleVinod,ManagingIntellectualProperty,PrenticeHallofIndiapvtLtd,2012 
2. S.V.Satakar,―IntellectualPropertyRightsandCopyRights, EssEssPublications, NewDelhi, 2002. 

 

REFERENCES: 
1. DeborahE. Bouchoux, ―IntellectualProperty:TheLawof Trademarks, Copyrights, Patents and 

Trade Secrets‖, Cengage Learning, Third Edition, 2012. 

2. PrabuddhaGanguli,‖IntellectualPropertyRights:UnleashingtheKnowledgeEconomy‖,McGraw Hill 

Education, 2011. 
3. EditedbyDerekBosworthandElizabethWebster,TheManagementofIntellectualProperty, Edward 

Elgar Publishing Ltd., 2013. 
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CO’s-PO’s&PSO’sMAPPING 

CO Pos 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTERVI 

20152L61 MICROPROCESSORS AND MICROCONTROLLERS LABORATORY 

 

 

OBJECTIVES: 

 ToIntroduceALPconcepts, featuresandCoding methods 

 WriteALPfor arithmeticandlogicaloperationsin8086and8051 

 DifferentiateSerialandParallelInterface 

 InterfacedifferentI/OswithMicroprocessors 

 BefamiliarwithMASM 

 

LISTOFEXPERIMENTS: 

8086Programsusing kitsandMASM 

1. BasicarithmeticandLogicaloperations 
2. Moveadata blockwithoutoverlap 

3. Codeconversion,decimalarithmeticandMatrixoperations. 
4. Floatingpointoperations,stringmanipulations,sortingandsearching 
5. Passwordchecking, PrintRAMsizeandsystemdate 

6. CountersandTimeDelay 

PeripheralsandInterfacingExperiments 

1. Trafficlightcontroller 
2. Steppermotorcontrol 

3. Digitalclock 

4. KeyboardandDisplay 
5. Printerstatus 
6. SerialinterfaceandParallelinterface 

7. A/DandD/AinterfaceandWaveformGeneration 

 

8051ExperimentsusingkitsandMASM 

1. BasicarithmeticandLogicaloperations 

2. SquareandCubeprogram, Find2‘scomplementofanumber 
3. UnpackedBCDtoASCII 

 

TOTAL:60PERIODS 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 WriteALPProgrammesfor fixedandFloatingPointandArithmeticoperations 

 InterfacedifferentI/Oswithprocessor 

 GeneratewaveformsusingMicroprocessors 

 ExecuteProgramsin8051 

 ExplainthedifferencebetweensimulatorandEmulator 

 

 

 

 

 

 

 

 

 

 

 

 

L T P C 

0 0 4 2 
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CO’s-PO’s&PSO’sMAPPING 

CO Pos 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER VI 

20152L62 VLSIDESIGNLABORATORY L T P C 

0 0 4 2 

OBJECTIVES: 

Thestudentshouldbemade: 

 TolearnHardwareDescriptiveLanguage(Verilog/VHDL) 

 TolearnthefundamentalprinciplesofVLSIcircuitdesignindigitalandanalogdomain 

 Tofamiliarizefusingof logicalmodulesonFPGAs 

 Toprovidehandsondesignexperiencewithprofessionaldesign(EDA)platforms 

 

LISTOFEXPERIMENTS: 

PartI:DigitalSystemDesignusingHDL &FPGA (24 Periods) 
1. DesignanAdder(Min8Bit)usingHDL.SimulateitusingXilinx/AlteraSoftwareand implement by 

Xilinx/Altera FPGA 

2. DesignaMultiplier(4BitMin)usingHDL.SimulateitusingXilinx/AlteraSoftwareand implement by 
Xilinx/Altera FPGA 

3. DesignanALUusingHDL.SimulateitusingXilinx/AlteraSoftwareandimplementby Xilinx/Altera 
FPGA 

4. DesignaUniversalShiftRegisterusingHDL.SimulateitusingXilinx/AlteraSoftwareand implement 

by Xilinx/Altera FPGA 

5. DesignFiniteStateMachine(Moore/Mealy)usingHDL.SimulateitusingXilinx/Altera Software and 

implement by Xilinx/Altera FPGA 
6. DesignMemoriesusingHDL.SimulateitusingXilinx/AlteraSoftwareandimplementby Xilinx/Altera 

FPGA 

Comparepresynthesisandpostsynthesissimulationforexperiments1to6. 

 

Part-IIDigitalCircuitDesign (24 Periods) 

7. Designandsimulatea CMOSinverterusingdigitalflow 
8. Designandsimulatea CMOS BasicGates&Flip-Flops 

9. Designandsimulatea 4-bitsynchronouscounter usingaFlip-Flops 
 

Manual/Automatic Layout Generation and Post Layout Extraction for experiments 7 to 9 
Analyze the power, area and timing for experiments 7 to 9 by performing Pre Layout and Post 
Layout Simulations. 

Part-IIIAnalogCircuitDesign (12 Periods) 

10. DesignandSimulateaCMOSInvertingAmplifier. 
11. DesignandSimulatebasicCommonSource, CommonGateandCommonDrainAmplifiers. 

Analyze the input impedance, output impedance, gain and bandwidth for experiments 10 and 11 
by performing Schematic Simulations. 

Designandsimulatesimple5transistordifferentialamplifier.AnalyzeGain,Bandwidthand CMRR by 

performing Schematic Simulations. 

TOTAL:60PERIODS 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 WriteHDLcodeforbasicaswellasadvanceddigitalintegratedcircuit 

 ImportthelogicmodulesintoFPGABoards 

 SynthesizePlaceandRoutethedigitalIPs 

 Design,SimulateandExtractthelayoutsofDigital&AnalogICBlocksusingEDAtools 
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CO’s-PO’s&PSO’sMAPPING 

CO Pos 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER VI 

20152L63 PROFESSIONAL COMMUNICATION L T P C 

0 0 2 1 

OBJECTIVES: 

Thecourseaimsto: 

 EnhancetheEmployabilityandCareerSkillsofstudents 

 Orientthestudentstowardsgroomingasaprofessional 

 MakethemEmployableGraduates 

 Developtheir confidenceandhelpthemattendinterviews successfully. 

 

UNIT I 
Introduction to Soft Skills-- Hard skills & soft skills - employability and career Skills—Grooming as a 
professional with values—Time Management—General awareness of Current Affairs 

 

UNIT II 
Self-Introduction-organizing the material - Introducing oneself to the audience – introducing the topic – 
answering questions – individual presentation practice–– presenting the visuals effectively – 5 minute 
presentations 

 

UNIT III 
IntroductiontoGroup Discussion— Participatingingroup discussions – understanding group dynamics - 
brainstorming the topic -– questioning and clarifying –GD strategies- activities to improve GD skills 

 
UNIT IV 
Interview etiquette– dress code– bodylanguage– attendingjob interviews– telephone/skypeinterview - one 
to one interview &panel interview – FAQs related to job interviews 

UNIT V 
Recognizing differences between groups and teams- managing time-managing stress- networking 
professionally- respecting social protocols-understanding career management-developing a long-term 
career plan-making career changes 

TOTAL: 30 PERIODS 

OUTCOMES: 

AttheendofthecourseLearnerswillbeableto: 

 Makeeffectivepresentations 

 ParticipateconfidentlyinGroup Discussions. 

 Attendjobinterviewsandbesuccessfulinthem. 

 DevelopadequateSoftSkillsrequiredfor theworkplace 

 

RecommendedSoftware 

1. Globearena 
2. WinEnglish 

 

REFERENCES: 

1. Butterfield,JeffSoftSkillsforEveryone.CengageLearning:NewDelhi,2015 
2. E.SureshKumaretal.CommunicationforProfessionalSuccess.OrientBlackswan: 

Hyderabad, 2015 

3. InteractEnglishLabManualforUndergraduateStudents,.OrientBalckSwan:Hyderabad,2016. 
4. Raman, Meenakshi and Sangeeta Sharma. Professional Communication. Oxford University 

Press: Oxford, 2014 
5. S.Hariharanetal.SoftSkills.MJPPublishers:Chennai,2010. 
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CO’s-PO’s&PSO’sMAPPING 

CO Pos 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER VII 
 

20152C71 ANTENNASANDMICROWAVEENGINEERING  

LTPC 

3003 

 
OBJECTIVES: 

 Toenablethestudent tounderstandthebasicprinciplesinantennaandmicrowavesystemdesign 

 Toenhancethestudentknowledgeintheareaofvariousantennadesigns. 

 Toenhancethestudentknowledgeintheareaofmicrowavecomponentsandantennafor practical 
applications. 

UNIT I INTRODUCTIONTOMICROWAVESYSTEMSANDANTENNAS 9 
Microwavefrequencybands, Physicalconcept of radiation, Near-andfar-fieldregions, Fields andPower 
Radiated by an Antenna, Antenna Pattern Characteristics, Antenna Gain and Efficiency, Aperture 
Efficiency and Effective Area, Antenna Noise Temperature and G/T, Impedance matching, Friis 
transmission equation, Link budget and link margin, Noise Characterization of a microwave receiver. 

UNIT II RADIATIONMECHANISMSANDDESIGNASPECTS 9 

Radiation Mechanisms of Linear Wire and Loop antennas, Aperture antennas, Reflector antennas, 
Microstrip antennas and Frequency independent antennas, Design considerations and applications. 

UNIT III ANTENNAARRAYSANDAPPLICATIONS 9 
Two-element array, Array factor, Pattern multiplication, Uniformly spaced arrays with uniformand non- 
uniform excitation amplitudes, Smart antennas. 

UNIT IV PASSIVEANDACTIVEMICROWAVEDEVICES 9 
Microwave Passive components: Directional Coupler, Power Divider, Magic Tee, attenuator, resonator, 

Principles of Microwave Semiconductor Devices: Gunn Diodes, IMPATT diodes, Schottky Barrier 

diodes, PIN diodes, Microwave tubes: Klystron, TWT, Magnetron. 

UNIT V MICROWAVEDESIGNPRINCIPLES 9 
Impedance transformation, Impedance Matching, Microwave Filter Design, RF and MicrowaveAmplifier 
Design, Microwave Power amplifier Design, Low Noise Amplifier Design, Microwave Mixer Design, 
Microwave Oscillator Design 

TOTAL: 45 PERIODS 

OUTCOMES: 

Thestudentshouldbeableto: 

 Applythebasicprinciplesandevaluateantenna parametersandlinkpowerbudgets 

 Designandassesstheperformanceofvariousantennas 

 Designamicrowavesystemgiventheapplicationspecifications 

 

TEXTBOOKS: 
1. JohnDKrauss,RonaldJMarhefkaandAhmadS.Khan,"AntennasandWavePropagation: Fourth 

Edition, Tata McGraw-Hill, 2006. (UNIT I, II, III) 

2. DavidM.Pozar,"MicrowaveEngineering",FourthEdition,WileyIndia,2012.(UNIT I,IV,V) 

 

REFERENCES: 

1. ConstantineA.Balanis, ―Antenna TheoryAnalysisandDesign‖,Thirdedition,JohnWileyIndia Pvt 

Ltd., 2005. 

2. R.E.Collin,"FoundationsforMicrowaveEngineering", SecondEdition,IEEEPress,2001. 
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CO’s-PO’s&PSO’sMAPPING 

CO Pos 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

1 3 3 3 3 2 1 1 - - - 1 1 

2 3 3 3 3 2 1 1 - - - 1 1 

3 3 3 3 3 3 1 1 - - - 1 1 

4 3 3 3 3 3 1 1 - - - 1 1 

5 3 3 3 3 2 1 1 - - - 1 1 

Avg 3 3 3 3 2.5 1 1 - - - 1 1 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER VII 

20152C72 OPTICALCOMMUNICATION L T P C 

3 0 0 3 

OBJECTIVES: 

 To study about the various optical fiber modes, configuration and transmission characteristics of 
optical fibers 

 Tolearnaboutthevariousopticalsources,detectorsandtransmissiontechniques 

 Toexplorevariousideaaboutopticalfibermeasurementsandvariouscouplingtechniques 

 Toenrichtheknowledgeaboutopticalcommunicationsystemsandnetworks 

UNIT I INTRODUCTIONTOOPTICALFIBERS 9 

Introduction-general optical fiber communication system- basic optical laws and definitions-optical 
modes and configurations -mode analysis for optical propagation through fibers-modes in planar wave 
guide-modes in cylindrical optical fiber-transverse electric and transverse magnetic modes- fiber 
materials-fiber fabrication techniques-fiber optic cables-classification of optical fiber-single mode fiber- 
graded index fiber. 

UNIT II TRANSMISSIONCHARACTERISTICOFOPTICALFIBER 9 
Attenuation-absorption --scattering losses-bending losses-core and cladding losses-signal dispersion – 
inter symbol interference and bandwidth-intra model dispersion-material dispersion- waveguide 
dispersion-polarization mode dispersion-intermodal dispersion-dispersion optimization of single mode 
fiber-characteristics of single mode fiber-R-I Profile-cutoff wave length-dispersion calculation-modefield 
diameter. 

UNIT III OPTICALSOURCESANDDETECTORS 9 
Sources: Intrinsic and extrinsic material-direct and indirect band gaps-LED-LED structures-surface 
emittingLED-EdgeemittingLED-quantumefficiency andLED power-light sourcematerials-modulation of 

LED-LASER diodes-modes and threshold conditions-Rate equations-external quantum efficiency- 
resonant frequencies-structures andradiationpatterns-single mode laser-external modulation-temperature 
effort. 

Detectors:PIN photodetector-Avalanchephotodiodes-Photodetector noise-noisesources-SNR-detector 
response time-Avalanche multiplication noise-temperature effects-comparisons of photo detectors. 

UNIT IV OPTICALRECEIVER,MEASUREMENTSANDCOUPLING 9 
Fundamental receiver operation-preamplifiers-digital signal transmission-error sources-Front end 
amplifiers-digital receiver performance-probability of error-receiver sensitivity-quantum limit. Optical 
power measurement-attenuation measurement-dispersion measurement- Fiber Numerical Aperture 
Measurements- Fiber cut- off Wave lengthMeasurements- Fiber diameter measurements-SourcetoFiber 
Power Launching-Lensing Schemes for Coupling Management-Fiber to Fiber Joints-LED Coupling to 
Single Mode Fibers-Fiber Splicing-Optical Fiber connectors. 

UNIT V OPTICALCOMMUNICATIONSYSTEMSANDNETWORKS 9 
System design consideration Point – to –Point link design –Link power budget –rise time budget, WDM 
–Passive DWDM Components-Elements of optical networks-SONET/SDH-Optical Interfaces- 
SONET/SDH Rings and Networks-High speed light wave Links-OADM configuration-Optical 

ETHERNET-Soliton. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentshouldbeableto: 

 Realizebasicelementsinopticalfibers,differentmodesandconfigurations. 

 Analyzethetransmissioncharacteristicsassociatedwithdispersionandpolarization 
techniques. 
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 Designopticalsourcesanddetectorswiththeiruse inopticalcommunication system. 

 Constructfiberopticreceiversystems,measurementsandcouplingtechniques. 

 Designopticalcommunicationsystemsandits networks. 

 

TEXTBOOKS: 

1. P Chakrabarti, "Optical Fiber Communication‖, McGraw Hill Education (India) Private Limited, 

2016 (UNIT I, II, III) 

2. GerdKeiser,"OpticalFiberCommunication‖,McGrawHillEducation(India)Private Limited. Fifth 
Edition, Reprint 2013. (UNIT I, IV, V) 

 

REFERENCES: 

1. JohnM.Senior,―Opticalfibercommunication‖,PearsonEducation,SecondEdition.2007. 
2. RajivRamaswami,―OpticalNetworks―,SecondEdition,Elsevier, 2004. 
3. J.Gower,―OpticalCommunicationSystem‖,PrenticeHallofIndia, 2001. 

4. Govind P. Agrawal, ―Fiber-optic communication systems‖, third edition, John Wiley & Sons, 

2004. 
 

 

 

 CO’s-PO’s&PSO’sMAPPING 

CO PO PSO 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

1 2 1 - - - 2 3 - - - - 2 - - - 

2 3 2 - - - 3 3 - - - - 2 - - - 

3 3 - 1 - - 2 2 - - - - 2 - - - 

4 3 2 1 1 - 2 2 - - - - 2 - - - 

5 3 2 1 - - 2 2 - - - - 1 - - - 

Avg. 2.8 1.8 1 1 - 2.2 2.4 - - - - 1.8 - - - 

 
1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER VII 

20152C73 EMBEDDED AND REAL TIMES YSTEMS L T P C 

3 0 0 3 

OBJECTIVES: 

Thestudentshouldbe made to: 

 Understandtheconceptsofembeddedsystemdesignandanalysis 

 LearnthearchitectureandprogrammingofARMprocessor 

 Beexposedtothebasicconceptsofembeddedprogramming 

 Learntherealtimeoperatingsystems 

UNIT I INTRODUCTIONTOEMBEDDEDSYSTEMDESIGN 9 
Complex systems and micro processors– Embedded system design process –Design example: Model 
train controller- Design methodologies- Design flows - Requirement Analysis – Specifications-System 

analysis andarchitecturedesign – Quality Assurancetechniques -Designing withcomputingplatforms – 
consumer electronics architecture – platform-level performance analysis. 

UNIT II ARMPROCESSORANDPERIPHERALS 9 

ARMArchitectureVersions–ARMArchitecture–InstructionSet–Stacksand Subroutines – Features of the 

LPC 214X Family – Peripherals – The Timer Unit – Pulse Width Modulation Unit – UART – Block 
Diagram of ARM9 and ARM Cortex M3 MCU. 

UNIT III EMBEDDEDPROGRAMMING 9 

Components for embeddedprograms- Models of programs- Assembly, linkingandloading – compilation 

techniques- Program level performance analysis – Software performance optimization – Program level 
energy and power analysis and optimization – Analysis and optimization of program size- Program 

validation and testing. 

UNIT IV REALTIMESYSTEMS 9 
Structure of a Real Time System –– Estimating program run times – Task Assignment and Scheduling – 
Fault Tolerance Techniques – Reliability, Evaluation – Clock Synchronisation. 

UNIT V PROCESSESANDOPERATINGSYSTEMS 9 
Introduction – Multiple tasks and multiple processes –Multirate systems- Preemptive real time operating 
systems- Priority based scheduling- Interprocess communication mechanisms – Evaluating operating 
systemperformance-power optimizationstrategiesfor processes –ExampleRealtime operatingsystems- 
POSIX-Windows CE. - Distributedembeddedsystems – MPSoCsandshared memory multiprocessors. – 
Design Example - Audio player, Engine control unit – Video accelerator. 

TOTAL: 45 PERIODS 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 DescribethearchitectureandprogrammingofARM processor 

 Outlinetheconceptsof embeddedsystems 

 Explainthebasicconceptsofrealtimeoperatingsystemdesign 

 Modelreal-timeapplicationsusingembedded-systemconcepts 

 

TEXTBOOKS: 
1. MarilynWolf,―ComputersasComponents -PrinciplesofEmbeddedComputingSystem 
2. Design‖,ThirdEdition―MorganKaufmannPublisher(AnimprintfromElsevier),2012. (UNIT I, II, 

III, V) 
3. JaneW.S.Liu,‖RealTimeSystems‖, PearsonEducation,ThirdIndianReprint, 2003. 

(UNIT IV) 
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REFERENCES: 

1. LylaB.Das,―EmbeddedSystems:AnIntegratedApproach‖PearsonEducation,2013. 

2. Jonathan W.Valvano,―EmbeddedMicrocomputerSystemsRealTimeInterfacing‖,Third Edition 

Cengage Learning, 2012. 

3. David.E.Simon,―AnEmbeddedSoftwarePrimer‖,1stEdition,FifthImpression,Addison Wesley 
Professional, 2007. 

4. Raymond J.A. Buhr, Donald L.Bailey, ―An Introduction to Real-Time Systems- From Designto 
Networking with C/C++‖, Prentice Hall, 1999. 

5. C.M.Krishna,KangG.Shin,―Real-TimeSystems‖,InternationalEditions,McGrawHill1997 

6. K.V.K.K.Prasad,―EmbeddedReal-TimeSystems: Concepts, Design & Programming‖, 

Dream Tech Press, 2005. 

7. Sriram V Iyer, Pankaj Gupta, ―Embedded Real Time SystemsProgramming‖, TataMc GrawHill, 
2004. 

 

CO’s-PO’s&PSO’sMAPPING 

C PO PO PO PO PO PO PO PO PO PO1 PO1 PO1 PSO PSO PSO 

1 3 3 3 2 2 - - - - - - - 3 2 1 

2 3 3 3 2 2 - - - - - - - 3 2 1 

3 3 3 2 2 2 - - - - - - - 2 1 1 

4 3 3 2 2 2 - - - - - - - 3 3 2 

5 3 3 3 3 3 - - - - - - - 3 3 2 

C 3 3 2.6 2.2 2.2 - - - - - - - 2.8 2.2 1.4 

1-low,2-medium,3-high,‘-'-nocorrelation 
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LISTOFOPENELECTIVES 

OPENELECTIVE–II(SEMESTERVII) 
OPENELECTIVE–II 

SEMESTER VII 

20150OE74A INTRODUCTION TO C PROGRAMMING LTPC 

3003 

OBJECTIVES: 

 TodevelopCProgramsusingbasicprogrammingconstructs 

 TodevelopCprogramsusingarraysandstrings 

 TodevelopapplicationsinCusingfunctionsandstructures 

UNIT I INTRODUCTION 9 

Structure of C program –Basics: Data Types –Constants –Variables -Keywords –Operators:Precedence 
and Associativity -Expressions -Input/Output statements, Assignment statements – Decision-making 

statements -Switch statement -Looping statements –Pre-processor directives - Compilationprocess –

ExercisePrograms:Checkwhether therequiredamount canbewithdrawnbased on the available amount –
Menu-driven program to find the area of different shapes –Find the sum of even numbers 

UNIT II ARRAYS 9 

Introduction to Arrays –One dimensional arrays: Declaration –Initialization -Accessing elements – 

Operations: Traversal, Insertion, Deletion, Searching -Two dimensional arrays: Declaration – 

Initialization -Accessing elements –Operations: Read –Print –Sum –Transpose –Exercise Programs: 

Print the number of positive and negativevalues present in the array –Sort the numbers using bubble 
sort -Find whether the given is matrix is diagonal or not. 

UNIT III STRINGS 9 

Introduction to Strings -Reading and writing a string -String operations (without using built-in string 
functions): Length –Compare –Concatenate –Copy –Reverse –Substring –Insertion –Indexing – 

Deletion –Replacement –Array of strings –Introduction to Pointers –Pointer operators –Pointer 

arithmetic -Exercise programs: To find the frequency of a character in a string -To find the number of 
vowels, consonants and white spaces in a given text –Sorting the names. 

UNIT IV FUNCTIONS 9 

Introduction to Functions –Types: User-defined and built-in functions -Function prototype -Function 
definition -Function call -Parameter passing: Pass by value -Pass by reference -Built-in functions 

(string functions) –Recursive functions –Exercise programs: Calculate the total amount of power 

consumed by „n‟ devices (passing an array toa function) –Menu-driven programto count thenumbers 

whicharedivisibleby3, 5 andbyboth(passinganarraytoa function)–Replacethepunctuations from a given 
sentence by the space character (passing an array to a function) 

UNIT V STRUCTURES 9 

Introduction to structures –Declaration –Initialization –Accessing the members –Nested Structures – 

Array of Structures –Structures and functions –Passing an entire structure –Exercise programs: 

Computetheageofa personusingstructureandfunctions (passinga structuretoa function) –Compute the 
number of days an employee came late to the office by considering his arrival time for 30 days(Use 

array of structures and functions) 

TOTAL:45PERIODS 

OUTCOMES: 

Uponcompletionofthiscourse, thestudentswillbe ableto: 

 Developsimpleapplicationsusingbasicconstructs 

 Developapplicationsusingarraysandstrings 

 Developapplicationsusingfunctions andstructures 

TEXTBOOK: 

1. ReemaThareja,“ProgramminginC”,OxfordUniversityPress,SecondEdition, 2016. 
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REFERENCES: 
1. Kernighan, B.W and Ritchie,D.M, “The C Programming language”, Second Edition, Pearson 

Education, 2006. 

2. PaulDeitelandHarveyDeitel, “CHowtoProgram”, Seventhedition, PearsonPublication. 
3. Juneja,B.LandAnitaSeth,“ProgramminginC”,CENGAGELearningIndiapvt.Ltd.,2011. 
4. PradipDey,ManasGhosh,“FundamentalsofComputingandProgramminginC”,First Edition, 

Oxford University Press, 2009. 
 

 

CO’s-PO’s&PSO’sMAPPING 
 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 2 2 3 1 3 2 - - - - 1 3 3 3 

2 3 2 2 3 1 3 2 - - - - 1 3 3 3 

3 1 2 1 3 2 3 2 - - - - 1 3 3 3 

4 1 2 3 1 3 3 2 - - - - 1 3 3 3 

5 2 2 2 - 3 3 2 - - - - 1 3 3 3 

CO 2 2 2 2 2 3 2 - - - - 1 3 3 3 

 
1-low,2-medium,3-high,‘-'-nocorrelation 
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OPENELECTIVE–II 

SEMESTER VII 

 

20150OE74B DATA STRUCTURES AND ALGORITHMS LTPC 

3003 

OBJECTIVES: 

 Tounderstandthevariousalgorithmdesignandanalysis techniques. 

 Tolearnlineardatastructures–lists, stacks,andqueues. 

 Tolearndifferent sortingandsearchingalgorithms. 

 TounderstandTreeandGraphdatastructures. 

UNIT I ALGORITHMANALYSIS,LISTADT 11 

Algorithms: Notation -analysis –running time calculations. Abstract Data Types (ADTs): List ADT – 
array-based implementation –linked list implementation –singly linked lists-applications of lists: 

Polynomial Manipulation. Implementation of List ADT using an array and using a linked list in C. 

UNITIIS TACKSAND QUEUES 7 

StackADT -Applications -Evaluatingarithmeticexpressions-ConversionofInfix toPostfix-Recursion. 
Queue ADT –Priority Queue -applications of queues. Implementation of Stack ADT and palindrome 

checking using C. Implementation of Queue operations using arrays in C. 

UNIT III SEARCHINGANDSORTINGALGORITHMS 10 

Divide and conquer methodology -Searching: Linear Search -Binary Search. Sorting: Insertion sort – 
Merge sort –Quick sort –Heap sort. Analysis of searching and sorting techniques. Implementation of 

linear search, binary search, insertion sort, merge sort and quick sort algorithms in C. 

UNIT IV TREES 9 

Tree ADT –treetraversals -BinaryTree ADT –expressiontrees –binarysearchtree ADT –applications of 
trees.Heap –applications of heap. Implementation of Binary search tree and its operations, tree 

traversal methods, finding height of the tree using C. Implementation of heap and heap sorting using 

arrays in C. 

UNIT V GRAPHS 8 

Definition – Representation of Graph –Breadth-first traversal -Depth-first traversal –Dynamic 

programming Technique –Warshall‟s and Floyd‟s algorithm –Greedy method -Dijkstra‟s algorithm – 
applications of graphs. Implementation of graph, graph traversal methods, finding shortest path using 

Dijkstra‟s algorithm in C. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthiscourse, thestudentsshouldbeableto: 

 Implementlinear datastructuresandsolveproblemsusingthem. 

 Implementandapplytreesandgraphstosolveproblems. 

 Implementthevarioussearchingandsortingalgorithms. 

 

TEXTBOOKS: 

1. MarkAllenWeiss,“DataStructuresandAlgorithmAnalysisinC”,2ndEdition,Pearson 

Education,1997. 
2. BrianW.KernighanandDennisM.Ritchie,“TheCProgrammingLanguage”,2ndEdition, Pearson 

Education, 1988. 

 

REFERENCES: 

1. Aho,HopcroftandUllman,“DataStructuresandAlgorithms”,PearsonEducation,1983. 
2. S.Sridhar,“DesignandAnalysisofAlgorithms”,FirstEdition,OxfordUniversityPress. 2014. 

3. ByronGottfried,JitenderChhabra,“ProgrammingwithC”(Schaum'sOutlinesSeries), Mcgraw Hill 
Higher Ed., III Edition, 2010. 

4. YashvantKanetkar,“DataStructuresThroughC”,BPBpublications,IIedition,2003 
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CO’s-PO’s&PSO’sMAPPING 
 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 2 2 3 1 3 2 - - - - 1 3 3 3 

2 3 2 2 3 1 3 2 - - - - 1 3 3 3 

3 1 2 1 3 2 3 2 - - - - 1 3 3 3 

4 1 2 3 1 3 3 2 - - - - 1 3 3 3 

5 2 2 2 - 3 3 2 - - - - 1 3 3 3 

CO 2 2 2 2 2 3 2 - - - - 1 3 3 3 

 
1-low,2-medium,3-high,‘-'-nocorrelation 
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OPENELECTIVE–II 

SEMESTER VII 

 

20153OE74A BASIC CIRCUIT THEORY LTPC 

3003 

OBJECTIVES: 

 Tointroduceelectriccircuitsandits analysis. 

 Toimpartknowledgeonsolvingcircuitequationsusingnetworktheorems. 

 Tointroducethephenomenonofresonanceincoupledcircuits. 

 TointroducePhasordiagramsandanalysisofthreephasecircuits. 

UNIT I BASICCIRCUITSANALYSIS 9 

Resistive elements -Ohm’s LawResistors inseries and parallelcircuits –Kirchoffs laws –Meshcurrent 
and node voltage -methods of analysis. 

UNIT II NETWORKREDUCTIONANDTHEOREMSFORDCCIRCUITS 9 

Network reduction: voltage and current division, source transformation –star delta conversion. 
Thevenins and Norton Theorems –Superposition Theorem –Maximum power transfer theorem – 

Reciprocity Theorem –Millman's theorem. 

UNIT III ACCIRCUITS 9 
Introduction to AC circuits , inductance reactance, capacitive reactance, Phasor diagrams, real power, 

reactive power, apparent power, power factor, R-L R-C , RLC networks, Network reduction: voltage 

andcurrent division, sourcetransformation –meshand nodeanalysis, Thevenins andNortonTheorems –
Superposition Theorem –Maximum power transfer theorem –Reciprocity Theorem –Millman's 

theorem. 

UNIT IV THREE PHASECIRCUITS 9 

A.C. circuits –Average and RMS value -Phasor Diagram –Power, Power Factor and Energy.-Analysis 
ofthreephase3-wireand4-wirecircuits withstaranddelta connected loads, balanced& unbalanced– phasor 

diagram of voltages and currents –power measurement in three phase circuits. 

UNIT V RESONANCEANDCOUPLEDCIRCUITS 9 

Series and parallel resonance –their frequency response –Quality factor and Bandwidth -Self and 

mutual inductance –Coefficient of coupling –Tuned circuits –Single tuned circuits. 

TOTAL:45PERIODS 
OUTCOMES: 

 Abilitytointroduceelectriccircuitsandits analysis. 

 Abilitytoimpartknowledgeonsolvingcircuitequationsusingnetworktheorems. 

 Abilitytointroducethephenomenonofresonanceincoupledcircuits. 

 AbilitytointroducePhasordiagramsandanalysisofthreephasecircuits. 

 

TEXTBOOKS: 

1. WilliamH.HaytJr,JackE.KemmerlyandStevenM.Durbin,“EngineeringCircuits Analysis”, 

McGraw Hill publishers, edition, New Delhi, 2013. 
2. CharlesK.Alexander,MathewN.O.Sadiku,“FundamentalsofElectricCircuits”,Second Edition, 

McGraw Hill, 2013. 

3. AllanH.Robbins,WilhelmC.Miller,“CircuitAnalysisTheoryandPractice”,Cengage Learning 
India, 2013. 

 

REFERENCES: 

1. Chakrabarti A, “Circuits Theory (Analysis and synthesis), Dhanpath Rai & Sons, New Delhi, 

1999. 
2. Jegatheesan,R.,“AnalysisofElectricCircuits,”McGrawHill, 2015. 
3. JosephA.Edminister,MahmoodNahri,“Electriccircuits”,Schaum’sseries,McGraw-Hill, New 

Delhi, 2010. 

4. MEVanValkenburg,“NetworkAnalysis”,Prentice-HallofIndiaPvtLtd,NewDelhi, 2015. 
5. Mahadevan, K., Chitra, C., “Electric Circuits Analysis,” Prentice-Hall of India Pvt Ltd., New 

Delhi, 2015. 
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6. Richard C. Dorf and James A. Svoboda, “Introduction to Electric Circuits”, 7th Edition, John 

Wiley & Sons, Inc. 2015. 

7. Sudhakar A and Shyam Mohan SP, “Circuits and Network Analysis and Synthesis”, McGraw 

Hill, 2015. 
 

 

 

 

CO’s-PO’s&PSO’sMAPPING 
 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 2 2 3 1 3 2 - - - - 1 3 3 3 

2 3 2 2 3 1 3 2 - - - - 1 3 3 3 

3 1 2 1 3 2 3 2 - - - - 1 3 3 3 

4 1 2 3 1 3 3 2 - - - - 1 3 3 3 

5 2 2 2 - 3 3 2 - - - - 1 3 3 3 

CO 2 2 2 2 2 3 2 - - - - 1 3 3 3 

 
1-low,2-medium,3-high,‘-'-nocorrelation 
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OPENELECTIVE–II 

SEMESTER VII 
 

20153OE74A INTRODUCTION TO RENEWABLE ENERGY SYSTEMS 

 

 

OBJECTIVES: 

ToProvide knowledge 

 Aboutthestandaloneandgridconnectedrenewableenergysystems. 

 Designofpowerconvertersforrenewableenergyapplications. 

 Windelectricalgeneratorsandsolar energysystems. 

 Powerconvertersusedforrenewableenergysystems. 

 

LTPC 

3003 

UNIT I INTRODUCTION 9 

Environmental aspects of electric energy conversion: impacts of renewable energy generation on 

environment (cost-GHG Emission) -Qualitative study of different renewable energy resources: Solar, 

wind, ocean, Biomass, Fuel cell, Hydrogen energy systems and hybrid renewable energy systems. 

UNIT II ELECTRICALMACHINESFORRENEWABLEENERGYCONVERSION9 

Referencetheoryfundamentals-principleof operationandanalysis:IGandPMSG. 

UNITIII POWERCONVERTERS 9 
Solar:Block diagramofsolar photo voltaicsystem-Principleof operation:linecommutatedconverters 

(inversion-mode) -Boost and buck-boost converters-selection of inverter, battery sizing, array sizing 

Wind: Three phase AC voltage controllers 

UNIT IV ANALYSISOFWINDANDPV SYSTEMS 9 
Standalone operationof fixedandvariabilityspeedwindenergyconversionsystems andsolar system- Grid 
connection Issues -Grid integrated PMSG, SCIG Based WECS, grid Integrated solar system. 

UNIT V HYBRIDRENEWABLEENERGYSYSTEMS 9 

Need for Hybrid Systems-Range and type of Hybrid systems-Case studies of Wind-PV Maximum 

Power Point Tracking (MPPT). 

TOTAL:45PERIODS 
OUTCOMES: 

 Abilitytounderstandandanalyzepowersystemoperation, stability, controlandprotection. 

 Abilitytohandletheengineeringaspectsofelectricalenergygenerationandutilization. 

 Abilitytounderstandthestandaloneand gridconnectedrenewableenergysystems. 

 Abilitytodesignofpowerconvertersfor renewableenergyapplications. 

 Abilitytoacquireknowledgeonwindelectricalgeneratorsandsolar energysystems. 

 Abilitytodesignpowerconvertersusedfor hybridrenewableenergysystems. 

 

TEXTBOOK: 
1. S.N.Bhadra,D.Kastha,S.Banerjee,“WindElectricalSystems”,OxfordUniversity Press,2005. 

2. B.H.KhanNon-conventionalEnergysourcesTataMcGraw-hillPublishingCompany,New 

Delhi,2009. 

 

REFERENCES: 

1. Rashid.M.H“powerelectronicsHandbook”,Academicpress,2001. 

2. IonBoldea,“Variabilityspeedgenerators”,Taylor &Francisgroup,2006. 

3. Rai.G.D,“Nonconventionalenergysources”,Khannapublishes,1993. 
4. Gray,L.Johnson,“Windenergysystem”,prenticehalllinc,1995. 
5. AndrzejM.Trzynnadlowski,„IntroductiontoModernPowerElectronics‟,Secondedition, Wiley 

India Pvt. Ltd, 2012. 
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1. CO’s-PO’s & PSO’s MAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO
1 

PSO
2 

PSO
3 

1 3 3 2 3 2 - - - - - - - 1 1 3 

2 3 3 3 2 2 - - - - - - - 1 1 2 

3 3 3 2 2 2 - - - - - -  2 2 2 

4 3 3 3 3 2 - - - - - - - 3 2 2 

5 3 2 3 3 2 - - - - - - - 2 2 2 

CO 3 3 2.6 2.6 2 - - - - - - - 2 2 2 

1-low,2-medium,3-high,‘-'-nocorrelation 
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OPENELECTIVE–II 

SEMESTER VII 

 

20154OE74A INDUSTRIAL SAFETY LTPC 

3003 

 

OBJECTIVES: 

Toimpartknowledgeonsafetyengineeringfundamentalsandsafetymanagementpractices. 

UNIT I INTRODUCTION 9 

Evolutionof modernsafetyconcepts –Fireprevention –Mechanicalhazards –Boilers, Pressurevessels, 

Electrical Exposure. 

UNIT II CHEMICALHAZARDS 9 

Chemical exposure –Toxic materials –Ionizing Radiation and Non-ionizing Radiation - 

IndustrialHygiene –Industrial Toxicology. 

UNIT III ENVIRONMENTALCONTROL 9 
IndustrialHealthHazards–EnvironmentalControl–IndustrialNoise-Noisemeasuringinstruments, Control 

of Noise, Vibration, -Personal Protection. 

UNIT IV HAZARDANALYSIS 9 

SystemSafetyAnalysis–Techniques–FaultTreeAnalysis(FTA),FailureModesandEffects 
Analysis(FMEA), HAZOP analysis and Risk Assessment. 

UNIT V SAFETYREGULATIONS 9 
Explosions –Disaster management –catastrophecontrol,hazardcontrol,Safetyeducation andtraining- 
Factories Act, Safety regulations Product safety –case studies. 

 

TOTAL:45PERIODS 

OUTCOMES: 

 Students must be able to identify and prevent chemical, environmental mechanical, fire 

hazardthrough analysis and apply proper safety techniques on safety engineering and 

management. 

 

TEXTBOOK: 

1. JohnV.Grimaldi,“SafetyManagement”,AITBSPublishers,2003. 
 

REFERENCES: 

1. SafetyManual,“EDELEngineeringConsultancy”,2000. 
2. David L.Goetsch,“Occupational Safety and Health for Technologists”,5thEdition,Engineers and 

Managers, Pearson Education Ltd., 2005. 

 

CO’s-PO’s & PSO’s MAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO1
0 

PO1
1 

PO1
2 

PSO
1 

PSO
2 

PSO
3 

1 3 3 2 3 2 - - - - - - - 1 1 3 

2 3 3 3 2 2 - - - - - - - 1 1 2 

3 3 3 2 2 2 - - - - - -  2 2 2 

4 3 3 3 3 2 - - - - - - - 3 2 2 

5 3 2 3 3 2 - - - - - - - 2 2 2 

CO 3 3 2.6 2.6 2 - - - - - - - 2 2 2 

1-low,2-medium,3-high,‘-'-nocorrelation 
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OPENELECTIVE–II 

SEMESTER VII 

 

20154OE74B TESTING OF MATERIALS LTPC 

3003 

OBJECTIVE: 
To understand the various destructive and non destructive testing methods of materials and itsindustrial 
applications. 

UNIT I INTRODUCTIONTOMATERIALSTESTING 9 

Overview of materials, Classification of material testing, Purpose of testing, Selection of material, 

Development of testing, Testing organizations and its committee, Testing standards, Result Analysis, 

Advantages of testing. 

UNIT II MECHANICALTESTING 9 

Introductionto mechanicaltesting, Hardness test (Vickers, Brinell, Rockwell), Tensiletest, Impact test 

(Izod, Charpy) -Principles, Techniques, Methods, Advantages and Limitations, Applications. Bendtest, 
Shear test, Creep and Fatiguetest -Principles, Techniques, Methods, Advantages and Limitations, 

Applications. 

UNIT III NONDESTRUCTIVETESTING 9 
Visual inspection, Liquid penetrant test, Magnetic particle test, Thermography test –Principles, 

Techniques, Advantages and Limitations, Applications. Radiographic test, Eddy current test,Ultrasonic 

test, Acoustic emission-Principles, Techniques, Methods, Advantages and Limitations, Applications. 

UNIT IV MATERIALCHARACTERIZATIONTESTING 9 

Macroscopic and Microscopic observations, Optical and Electron microscopy (SEM and TEM) - 

Principles, Types, Advantages and Limitations,Applications. Diffraction techniques, Spectroscopic 

Techniques, Electrical and Magnetic Techniques-Principles, Types, Advantages and Limitations, 

Applications. 

UNIT V OTHERTESTING 9 

Thermal Testing: Differential scanning calorimetry, Differential thermal analysis. Thermo-mechanical 

and Dynamic mechanical analysis: Principles, Advantages, Applications. Chemical Testing: X-Ray 

Fluorescence, Elemental Analysis by Inductively Coupled Plasma-Optical Emission Spectroscopy and 
Plasma-Mass Spectrometry. 

TOTAL:45PERIODS 

 

OUTCOMES: 

 Identifysuitabletestingtechniquetoinspectindustrialcomponent. 

 Abilitytousethedifferent techniqueandknowitsapplicationsandlimitations. 

 

TEXTBOOKS: 

1. BaldevRaj,T.Jayakumar,M.Thavasimuthu“PracticalNon-

DestructiveTesting”,NarosaPublishing House, 2009. 

2. Cullity,B.D., “Elementsof X-ray diffraction”,3rdEdition,Addison-Wesley Company Inc., New 
York, 2000. 

3. P. Field Foster,“The Mechanical Testing of Metalsand Alloys” 7thEdition,CousensPress, 2007. 

 

REFERENCES: 
1. MetalsHandbook: Mechanical testing,(Volume 8)ASMHandbook Committee,9thEdition, 

American Society for Metals, 1978. 

2. ASMMetalsHandbook,“Non-DestructiveEvaluationandQualityControl”,American Societyof 

Metals, Metals Park, Ohio, USA. 

3. BrandonD.G.,“ModernTechniquesinMetallography”,VonNostrandInc.NJ,USA, 1986. 
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CO’s-PO’s & PSO’s MAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO1
0 

PO1
1 

PO1
2 

PSO
1 

PSO
2 

PSO
3 

1 3 3 2 3 2 - - - - - - - 1 1 3 

2 3 3 3 2 2 - - - - - - - 1 1 2 

3 3 3 2 2 2 - - - - - -  2 2 2 

4 3 3 3 3 2 - - - - - - - 3 2 2 

5 3 2 3 3 2 - - - - - - - 2 2 2 

CO 3 3 2.6 2.6 2 - - - - - - - 2 2 2 

1-low,2-medium,3-high,‘-'-nocorrelation 
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OPENELECTIVE–II 

SEMESTER VII 

20155OE74A GREENBUILDINGDESIGN LTPC 

3003 

UNIT I ENVIRONMENTALIMPLICATIONSOFBUILDINGS 9 

Energy use, carbon emissions, water use, waste disposal; Building materials: sources, methods of 
production and environmental Implications. Embodied Energy in Building Materials: Transportation 

Energy for Building Materials; Maintenance Energy for Buildings. 

UNIT II IMPLICATIONSOFBUILDINGTECHNOLOGIESEMBODIEDENERGY 

OF BUILDINGS 9 

Framed Construction, Masonry Construction. Resources for Building Materials, Alternative concepts. 

Recycling of Industrial and Buildings Wastes. Biomass Resources for buildings. 

UNIT III COMFORTSINBUILDING 9 

Thermal Comfort inBuildings-Issues; Heat Transfer Characteristic of BuildingMaterials and Building 
Techniques. Incidence of Solar Heat on Buildings-Implications of Geographical Locations. 

UNIT IV UTILITYOFSOLARENERGYINBUILDINGS 9 

Utility of Solar energy in buildings concepts of Solar Passive Cooling and Heating of Buildings. Low 
Energy Cooling. Case studies of Solar Passive Cooled and Heated Buildings. 

UNIT V GREENCOMPOSITESFORBUILDINGS 9 

Concepts of Green Composites. Water Utilisation in Buildings, Low Energy Approaches to Water 
Management. Management of Solid Wastes. Management of Sullage Water and Sewage. Urban 

Environment and Green Buildings. Green Cover and Built Environment. 

 

TOTAL:45PERIODS 

TEXTBOOKS: 

1. K.S.Jagadish, B. U. VenkataramareddyandK. S. Nanjundarao. AlternativeBuildingMaterials 

and Technologies. New Age International, 2007. 

2. LowEnergyCoolingFor SustainableBuildings. JohnWileyandSonsLtd, 2009. 
3. SustainableBuildingDesignManual. Vol1and2,Teri,NewDelhi, 2004. 

 

REFERENCES: 

1. OsmanAttmannGreenArchitectureAdvancedTechnologiesandMaterials.McGrawHill, 2010. 

2. JerryYudelsonGreenbuildingThroughIntegratedDesign. McGrawHill, 2009. 
3. FundamentalsofIntegratedDesignforSustainableBuildingByMarianKeeler,BillBurke. 

 

CO’s-PO’s & PSO’s MAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO1
0 

PO1
1 

PO1
2 

PSO
1 

PSO
2 

PSO
3 

1 3 3 2 3 2 - - - - - - - - - - 

2 3 3 3 2 2 - - - - - - - - - - 

3 3 3 2 2 2 - - - - - -  - - - 

4 3 3 3 3 2 - - - - - - - - - - 

5 3 2 3 3 2 - - - - - - - - - - 

CO 3 3 2.6 2.6 2 - - - - - - - - - - 

1-low,2-medium,3-high,‘-'-nocorrelation 
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OPENELECTIVE–II 

SEMESTER VII 

 

20155OE74B WASTE WATER TREATMENT LTPC 

3003 

OBJECTIVES: 

 Tomakethestudentconversantwiththewatertreatmentmethodsincludingadsorptionand oxidation 
process. 

 Toprovidebasicunder standingsabouttherequirementsofwater,itspreliminarytreatment. 

UNIT I WATERQUALITYANDPRELIMINARYTREATMENT 9 

Water Quality-physical-chemical and biological parameters of water-water quality requirement -potable 

water standards -wastewater effluent standards -water quality indices. Water purification systems in 
natural systems-physical processes-chemical processes and biological processes-primary, secondary and 

tertiary treatment-Unit operations-unit processes. Mixing, clarification -sedimentation; Types; aeration 

and gas transfer –coagulation and flocculation, coagulation processes -stability of colloids - 

destabilization of colloids-transport of colloidal particles, clariflocculation. 

UNIT II INDUSTRIALWATERTREATMENT 9 

Filtration –size and shape characteristics of filtering media –sand filters hydraulics of filtration –design 

considerations –radial, upflow, highrate and multimedia filters, pressure filter. Water softening –lime 

soda, zeolite and demineralization processes –industrial water treatment for boilers. 

UNIT III CONVENTIONALTREATMENTMETHODS 9 

Tasteand odour control –adsorption –activatedcarbon treatment –removal of color –ironand manganese 

removal –aeration, oxidation, ion exchange and other methods –effects of fluorides –fluoridation and 
defluoridation –desalination -corrosion prevention and control –factors influencing corrosion –Langelier 

index –corrosion control measures. 

UNIT IV WASTEWATERTREATMENT 9 

Wastewater treatment –pre and primary treatment –equalization neutralization –screening and grid 

removal –sedimentation –oil separation gas stripping of volatile organics –biological oxidation –lagoons 

and stabilization basins –aerated lagoons –activated sludge process –trickling filtration –anaerobic 

decomposition. 

UNIT V ADSORPTIONANDOXIDATIONPROCESSES 9 
Chemical process –adsorption –theory of adsorption –ion exchange process –chemical oxidation – 
advanced oxidation process –sludge handling and disposal –miscellaneous treatment processes. 

TOTAL:45PERIODS 

OUTCOMES: 

 Willhaveknowledgeaboutadsorptionandoxidationprocess. 

 Willgainideaaboutvariousmethodsavailableforwater treatment. 

 Willappreciatethenecessityofwaterandacquireknowledgeofpreliminarytreatment. 

 

TEXTBOOKS: 

1. MetcalfandEddy,“WastewaterEngineering”,4thed.,McGrawHillHigherEdu., 2002. 
2. W. Wesley Eckenfelder, Jr., “Industrial Water Pollution Control”, 2ndEdn., McGraw Hill 

Inc.,1989. 

 

REFERENCES: 

1. S.P. Mahajan, “Pollution control in processindustries”,27thEd.Tata McGraw Hill Publishing 

Company Ltd.,2012. 

2. M.Lancaster,“GreenChemistry:AnIntroductoryText”,2ndedition,RSCpublishing, 2010. 
3. C.S.Rao,“EnvironmentalPollutionControlEngineering”,NewAgeInternational,2007. 
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CO’s-PO’s & PSO’s MAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO1
0 

PO1
1 

PO1
2 

PSO
1 

PSO
2 

PSO
3 

1 3 3 2 3 2 - - - - - - - - - - 

2 3 3 3 2 2 - - - - - - - - - - 

3 3 3 2 2 2 - - - - - -  - - - 

4 3 3 3 3 2 - - - - - - - - - - 

5 3 2 3 3 2 - - - - - - - - - - 

CO 3 3 2.6 2.6 2 - - - - - - - - - - 

1-low,2-medium,3-high,‘-'-nocorrelation 
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19152C75 ADHOC AND WIRELESS SENSOR NETWORKS 

OBJECTIVES: 

 LearnAdhocnetworkandSensorNetworkfundamentals 

 Understandthedifferentroutingprotocols 

 Haveanin-depthknowledgeonsensornetworkarchitectureand designissues 

SEMESTER VII 

 

LTPC 

3003 

 UnderstandthetransportlayerandsecurityissuespossibleinAdhocandSensornetworks 

 Haveanexposureto moteprogrammingplatformsand tools 

UNIT I ADHOCNETWORKS–INTRODUCTIONANDROUTINGPROTOCOLS 9 
Elements of Ad hoc Wireless Networks, Issues in Ad hoc wireless networks, Example commercial 
applications of Ad hoc networking, Ad hoc wireless Internet, Issues in Designing a Routing Protocol for 
Ad Hoc Wireless Networks, Classifications of Routing Protocols, Table Driven Routing Protocols - 
Destination Sequenced Distance Vector (DSDV), On–Demand Routing protocols –Ad hoc On–Demand 
Distance Vector Routing (AODV). 

UNIT II SENSORNETWORKS–INTRODUCTION&ARCHITECTURES 9 

Challenges for Wireless Sensor Networks, Enabling Technologies for Wireless Sensor Networks, WSN 
application examples, Single-Node Architecture - Hardware Components, Energy Consumption ofSensor 
Nodes, Network Architecture - Sensor Network Scenarios, Transceiver Design Considerations, 
Optimization Goals and Figures of Merit. 

UNIT III WSNNETWORKINGCONCEPTSANDPROTOCOLS 9 
MAC Protocols for Wireless Sensor Networks, Low Duty Cycle Protocols And Wakeup Concepts - S- 
MAC, The Mediation Device Protocol, Contention based protocols - PAMAS, Schedule based protocols 
– LEACH, IEEE 802.15.4 MAC protocol, Routing Protocols-Energy Efficient Routing, Challenges and 
Issues in Transport layer protocol. 

UNITIV SENSORNETWORKSECURITY 9 

Network Security Requirements, Issues and Challenges in Security Provisioning, Network Security 
Attacks, Layer wise attacks in wireless sensor networks, possible solutions for jamming, tampering,black 
hole attack, flooding attack. Key Distribution and Management, Secure Routing – SPINS, reliability 
requirements in sensor networks. 

UNIT V SENSORNETWORKPLATFORMSANDTOOLS 9 
Sensor Node Hardware – Berkeley Motes, Programming Challenges, Node-level software platforms – 
TinyOS, nesC, CONTIKIOS, Node-level Simulators – NS2 and its extension to sensor networks, 
COOJA, TOSSIM, Programming beyond individual nodes – State centric programming. 

 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse,thestudentwouldbeableto: 

 KnowthebasicsofAdhocnetworksandWireless SensorNetworks 

 Apply this knowledge to identify the suitable routing algorithm based on the network and 
userrequirement 

 ApplytheknowledgetoidentifyappropriatephysicalandMAClayerprotocols 

 UnderstandthetransportlayerandsecurityissuespossibleinAdhocandsensornetworks. 

 BefamiliarwiththeOS usedinWirelessSensorNetworksandbuildbasicmodules 
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TEXTBOOKS: 

1. C.SivaRamMurthyandB.S.Manoj,―AdHocWirelessNetworksArchitecturesand Protocols‖, 
Prentice Hall, PTR, 2004. (UNIT I) 

2. Holger Karl , Andreas willig, ―Protocol and Architecture for Wireless Sensor Networks‖, John 

wiley publication, Jan 2006.(UNIT II-V) 

 

REFERENCES: 

1. FengZhao,LeonidasGuibas,―WirelessSensorNetworks:aninformationprocessing approach‖, 
Elsevier publication, 2004. 

2. CharlesE.Perkins,―AdHocNetworking‖,AddisonWesley,2000. 
3. I.F. Akyildiz, W. Su, Sankarasubramaniam, E. Cayirci, ―Wireless sensor networks: a survey‖, 

computer networks, Elsevier, 2002, 394 - 422. 
 

CO’s-PO’s & PSO’s MAPPING 
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LISTOF ELECTIVES 

ELECTIVE–III(SEMESTERVII) 

 

 

 

ELECTIVE–III 

SEMESTER VII 

20152E76A ADVANCEDWIRELESSCOMMUNICATION LTPC 
3003 

OBJECTIVES: 

 Toexpose the studentstothe importanceofimprovingcapacityofwirelesschannelusing MIMO 

 To enable understanding of channel impairmentmitigation using space-time block and 
Trelliscodes 

 ToteachadvancedMIMOsystemlikelayeredspacetimecodes,MU-MIMOSystemand MIMO-
OFDM systems 

UNIT I CAPACITYOFWIRELESSCHANNELS 9 
The crowded spectrum, need for high data rate, MIMO systems – Array Gain, Diversity Gain, DataPipes, 
Spatial MUX, MIMO System Model. MIMO System Capacity – channel known at the TX, Channel 
unknown to the TX – capacity of deterministic channels, Random channels and frequency selective 
channels. 

UNIT II RADIOWAVEPROPAGATION 9 
Radio wave propagation – Macroscopic fading- free space and out door, small scale fading Fading 
measurements – Direct pulsemeasurements, spreadspectrumcorrelation channelsounding frequency 
domainchannel sounding,AntennaDiversity–Diversitycombining methods. 

UNIT III SPACETIMEBLOCKCODES 9 
Delay Diversity scheme, Alamoti space time code – Maximum likelihood decoding maximum ratio 
combining. Transmit diversity space time block codes for real signal constellation and complex signal 
constellation - decoding of STBC. 

UNIT IV SPACETIMETRELLISCODES 9 
Space time coded systems,space time code word design criteria,design of space time T C on slow fading 
channels, design of STTC on Fast Fading channels, performance analysis in slow and fast fading 
channels, effect of imperfect channel estimationand Antenna correlation onperformance, comparison of 
STBC & STTC. 

UNIT V LAYEREDSPACETIMECODES 9 
LSTtransmitter–Horizontal andVerticalLSTreceiver– MLRx,ZeroforcingRx;MMSERx,SIC Rx, 
ZFV-blastRx-MMSEV-blastRx,IterativeRx -capacityofMIMO–OFDMsystems – 

capacity of MIMO multi user systems. 

TOTAL:45PERIODS 

OUTCOMES: 

 
Thestudentshouldbeableto: 

 Comprehend and appreciate the significance and role of this course in the present contemporary 
world 

 Applytheknowledgeabout theimportanceofMIMOintoday's communication 

 Appreciatethevariousmethodsforimprovingthedatarateofwirelesscommunicationsystem 
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REFERENCES: 

 
1. MohinderJankiraman,Space-time codesand MIMO systems,Artech House,Boston,London. 

www.artech house.com, ISBN 1-58053-865-7-2004 
2. PaulrajRohitNabar,DhananjayGore,Introductionofspacetimewirelesscommunication systems, 

Cambridge University Press, 2003. 
3. DavidTseandPramodViswanath,―FundamentalsofWirelessCommunication‖,Cambridge 

University Press, 2005. 

4. SergioVerdu―MultiUserDetection‖CambridgeUniversityPress, 1998. 
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 ELECTIVE–III 

SEMESTER VII 

20152E76B COGNITIVE RADIO LTPC 

3003 

 

OBJECTIVES: 
Thestudentshouldbemade: 

 Tounderstandtheevolvingsoftwaredefinedradioandcognitiveradiotechniquesandtheir essential 
functionalities 

 Tostudythebasicarchitectureandstandardforcognitiveradio 

 Tounderstandthephysical, MACandNetworklayerdesignofcognitiveradio 

 Toexposethestudenttoevolvingapplicationsandadvancedfeaturesofcognitiveradio 

 

UNIT I INTRODUCTIONTOSOFTWARE-DEFINEDRADIOANDCOGNITIVERADIO 

9 

EvolutionofSoftwareDefinedRadioandCognitiveradio:goals,benefits,definitions,architectures, relations 
with other radios, issues, enabling technologies, radio frequency spectrum and regulations. 

UNIT II COGNITIVERADIOARCHITECTURE 9 

Cognition cycle – orient, plan, decide and act phases, Organization, SDR as a platform for Cognitive 
Radio – Hardware and Software Architectures, Overview of IEEE 802.22 standard for broadbandwireless 

access in TV bands. 

UNIT III SPECTRUMSENSINGANDDYNAMICSPECTRUMACCESS 9 
Introduction – Primary user detection techniques – energy detection, featuredetection, matched filtering, 
cooperative detection and other approaches, Fundamental Tradeoffs in spectrum sensing, Spectrum 
Sharing Models of Dynamic Spectrum Access - Unlicensed and Licensed Spectrum Sharing, 
Fundamental Limits of Cognitive Radio. 

UNIT IV MACANDNETWORKLAYERDESIGNFORCOGNITIVE RADIO 

9 
MACforcognitiveradios–Polling,ALOHA,slottedALOHA,CSMA,CSMA/CA,Networklayer design – 
routing in cognitive radios, flow control and error control techniques. 

UNIT V ADVANCEDTOPICSINCOGNITIVERADIO 9 
Overview of security issues in cognitive radios, auction based spectrum markets in cognitive radio 

networks, public safety and cognitive radio, cognitive radio for Internet of Things. 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 Gainknowledgeonthedesignprinciplesonsoftwaredefinedradioandcognitiveradio 

 Develop theabilityto designand implement algorithms for cognitive radiospectrumsensingand 
dynamic spectrum access 

 Buildexperimentsandprojectswithrealtimewirelessapplications 

 Applytheknowledgeofadvancedfeaturesofcognitiveradioforrealworldapplications 

 

TEXTBOOKS: 
1. AlexanderM. Wyglinski,Maziar Nekovee,ThomasHou,―Cognitive Radio Communications and 

Networks‖, Academic Press, Elsevier, 2010. (Unit I to IV) 
2. HuseyinArslan(Ed.),―CognitiveRadio,SoftwareDefinedRadio,andAdaptiveWireless Systems, 

Springer, 2007. (Unit V) 
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REFERENCES: 

1. BruceFette,―CognitiveRadioTechnology‖,Newnes, 2006. 
2. Kwang-ChengChen,RamjeePrasad,―CognitiveRadioNetworks‖, JohnWileyandSons,2009. 
3. Ezio Biglieri, Professor Andrea J. Goldsmith, Dr Larry J. Greenstein, Narayan B. Mandayam, H. 

Vincent Poor, ―Principles of Cognitive Radio‖ , Cambridge University Press, 2012. 

 

CO’s-PO’s & PSO’s MAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO1
0 

PO1
1 

PO1
2 

PSO
1 

PSO
2 

PSO
3 

1 3 3 2 3 2 - - - - - - - - - - 

2 3 3 3 2 2 - - - - - - - - - - 

3 3 3 2 2 2 - - - - - -  - - - 

4 3 3 3 3 2 - - - - - - - - - - 

5 3 2 3 3 2 - - - - - - - - - - 

CO 3 3 2.6 2.6 2 - - - - - - - - - - 

1-low,2-medium,3-high,‘-'-nocorrelation 
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ELECTIVE–III 

SEMESTER VII 

20152E76C FOUNDATIONSKILLSININTEGRATEDPRODUCTDEVELOPMENT 

LTPC 

3003 

OBJECTIVES: 

 To understand the global trends and development methodologies of various types of productsand 
services 

 To conceptualize, prototype and develop product management plan for a new product based on 
the type of the new product and development methodology integrating the hardware, software, 
controls, electronics and mechanical systems 

 To understand requirement engineering and know how to collect, analyze and arrive at 
requirements for new product development and convert them in to design specification 

 To understand system modeling for system, sub-system and their interfaces and arrive at the 
optimum system specification and characteristics 

 To develop documentation, test specifications and coordinate with various teams to validate and 
sustain up to the EoL (End of Life) support activities for engineering customer 

UNITI FUNDAMENTALSOFPRODUCTDEVELOPMENT 9 

Global TrendsAnalysisandProductdecision-SocialTrends- TechnicalTrends-EconomicalTrends 
- EnvironmentalTrends-Political/PolicyTrends-IntroductiontoProductDevelopment Methodologies 

andManagement -OverviewofProductsandServices -Types ofProduct Development 

- OverviewofProductDevelopmentmethodologies-ProductLifeCycle–ProductDevelopment Planning and 

Management. 

UNIT II REQUIREMENTSANDSYSTEMDESIGN 9 
Requirement Engineering - Types of Requirements - Requirement Engineering – traceability Matrixand 
Analysis - Requirement Management - System Design & Modeling - Introduction to System Modeling - 
System Optimization - System Specification - Sub-System Design - Interface Design. 

UNIT III DESIGNANDTESTING 9 

Conceptualization - Industrial Design and User Interface Design - Introduction to Concept generation 
Techniques – Challenges in Integration of Engineering Disciplines - Concept Screening & Evaluation 
- Detailed Design - Component Design and Verification – Mechanical, Electronics and Software 

Subsystems - High Level Design/Low Level Design of S/W Program - Types of Prototypes, S/W 

Testing- Hardware Schematic, Component design, Layout and Hardware Testing – Prototyping - 

Introduction to Rapid Prototyping and Rapid Manufacturing - System Integration, Testing, 

Certification and Documentation 

UNIT IV SUSTENANCEENGINEERINGANDEND-OF-LIFE(EOL)SUPPORT 9 
Introduction to Product verification processes and stages - Introduction to Product Validation processes 
and stages - Product Testing Standards and Certification - Product Documentation - Sustenance - 

Maintenance and Repair – Enhancements - Product EoL - Obsolescence Management – Configuration 

Management - EoL Disposal 

UNIT V BUSINESSDYNAMICS–ENGINEERINGSERVICESINDUSTRY 9 

The Industry - Engineering Services Industry - Product Development in Industry versus Academia – 
The IPD Essentials - Introduction to Vertical Specific Product Development processes - 

Manufacturing/Purchase and Assembly of Systems - Integration of Mechanical, Embedded and 

Software Systems – Product Development Trade-offs - Intellectual Property Rights and Confidentiality 

– Security and Configuration Management. 

TOTAL:45PERIODS 
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OUTCOMES: 

Uponcompletionofthecourse, thestudentswillbeableto: 

 Define,formulateandanalyzeaproblem 

 Solvespecificproblemsindependentlyor aspartofa team 

 GainknowledgeoftheInnovation&ProductDevelopmentprocessintheBusiness Context 

 Workindependentlyaswellasinteams 

 Manageaprojectfromstarttofinish 

 

TEXTBOOKS: 

1. BookspeciallypreparedbyNASSCOMaspertheMoU. 
2. KarlTUlrichandStephenDEppinger,"ProductDesignandDevelopment",TataMcGraw Hill, Fifth 

Edition, 2011. 
3. John W Newstorm and Keith Davis, "Organizational Behavior", Tata McGraw Hill, 

Eleventh Edition, 2005. 

REFERENCES: 

1. HiriyappaB,―CorporateStrategy–ManagingtheBusiness‖,AuthorHouse, 2013. 
2. PeterFDrucker,―People andPerformance‖,Butterworth–Heinemann[Elsevier],Oxford, 2004. 
3. Vinod Kumar Garg and Venkita Krishnan N K, ―Enterprise Resource Planning – Concepts‖, 

Second Edition, Prentice Hall, 2003. 
4. MarkSSandersandErnestJMcCormick,"HumanFactorsinEngineeringandDesign", McGraw 

Hill Education, Seventh Edition, 2013 
 

CO’s-PO’s & PSO’s MAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO1
0 

PO1
1 

PO1
2 

PSO
1 

PSO
2 

PSO
3 

1 3 3 2 3 2 - - - - - - - - - - 

2 3 3 3 2 2 - - - - - - - - - - 

3 3 3 2 2 2 - - - - - -  - - - 

4 3 3 3 3 2 - - - - - - - - - - 

5 3 2 3 3 2 - - - - - - - - - - 

CO 3 3 2.6 2.6 2 - - - - - - - - - - 

1-low,2-medium,3-high,‘-'-nocorrelation 
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ELECTIVE– III 

SEMESTER VII 

20152E76D MACHINE LEARNING TECHNIQUES LTPC 
3003 

 

OBJECTIVES: 

 Tounderstandtheneedformachinelearningforvariousproblemsolving 

 Tostudythevarioussupervised,semi-supervisedandunsupervisedlearningalgorithmsin machine 
learning 

 Tolearnthenewapproachesinmachinelearning 

 Todesignappropriatemachinelearningalgorithmsforproblemsolving 

UNIT I INTRODUCTION 9 

Learning Problems – Perspectives and Issues – Concept Learning – Version Spaces and Candidate 
Eliminations – Inductivebias – Decision Treelearning – Representation – Algorithm – Heuristic Space 
Search. 

UNIT II NEURALNETWORKSANDGENETICALGORITHMS 9 

NeuralNetworkRepresentation–Problems–Perceptrons–MultilayerNetworksandBack 
Propagation Algorithms – Advanced Topics – Genetic Algorithms – Hypothesis Space Search – Genetic 

Programming – Models of Evaluation and Learning. 

UNIT III BAYESIANANDCOMPUTATIONALLEARNING 9 

BayesTheorem–ConceptLearning–MaximumLikelihood–Minimum

 DescriptionLength

Principle–BayesOptimalClassifier–GibbsAlgorithm–NaïveBayesClassifier–Bayesian BeliefNetwork–
EMAlgorithm–ProbabilityLearning–SampleComplexity–FiniteandInfinite Hypothesis Spaces – Mistake 

Bound Model. 

UNIT IV INSTANTBASEDLEARNING 9 

K-NearestNeighbourLearning–LocallyweightedRegression – Radial Bases 

Functions – Case Based Learning. 

UNIT V ADVANCEDLEARNING 9 

Learning Sets of Rules – Sequential Covering Algorithm – Learning Rule Set – First Order Rules – Sets 

of First Order Rules – Induction on Inverted Deduction – Inverting Resolution– Analytical Learning– 
PerfectDomainTheories–ExplanationBaseLearning – FOCLAlgorithm – Reinforcement Learning – Task 

– Q-Learning – Temporal Difference Learning 

TOTAL:45PERIODS 

OUTCOMES: 
Attheendofthecourse, thestudentswillbeableto 

 Differentiatebetweensupervised,unsupervised,semi-supervisedmachinelearningapproaches 

 Applyspecificsupervisedorunsupervisedmachinelearningalgorithmfor aparticularproblem 

 Analyseandsuggesttheappropriatemachinelearningapproachforthevarioustypesofproblem 

 Designandmakemodificationstoexistingmachinelearningalgorithmstosuitanindividual application 

 Provideusefulcasestudiesontheadvancedmachinelearningalgorithms 

 

TEXTBOOK: 

1. TomM.Mitchell,―MachineLearning‖,McGraw-HillEducation(India)PrivateLimited,2013. 

 

REFERENCES: 
1. EthemAlpaydin,―IntroductiontoMachineLearning(AdaptiveComputationandMachine 

Learning)‖, The MIT Press 2004. 

2. StephenMarsland,―MachineLearning:AnAlgorithmicPerspective‖,CRCPress,2009. 



B.TECH (FT)-ECE R-2020 181|212  

ELECTIVE–III 

SEMESTER VII 

20152E76E ELECTRONICS PACKAGING AND TESTING LTPC 
3003 

 

OBJECTIVE: 

 Tointroduceanddiscuss various issuesrelatedtothesystempackaging 

UNITI OVERVIEWOFELECTRONICSYSTEMSPACKAGING 9 
Functions of an Electronic Package, Packaging Hierarchy, IC packaging: MEMS packaging, consumer 
electronics packaging, medical electronics packaging, Trends, Challenges, Driving Forces on Packaging 
Technology, Materials for Microelectronic packaging, Packaging Material Properties, Ceramics, 
Polymers, and Metals in Packaging, Material for high density interconnect substrates 

UNIT II ELECTRICALISSUESINPACKAGING 9 

Electrical Issues of Systems Packaging, Signal Distribution, Power Distribution, Electromagnetic 
Interference, Transmission Lines, Clock Distribution, Noise Sources, Digital and RF Issues. Design 
ProcessElectricalDesign:InterconnectCapacitance, ResistanceandInductancefundamentals;Packaging 
roadmaps - Hybrid circuits - Resistive, Capacitive and Inductive parasitics 

UNIT III CHIPPACKAGES 9 
IC Assembly - Purpose, Requirements, Technologies, Wire bonding, Tape Automated Bonding, Flip 
Chip, Wafer LevelPackaging, reliability, wafer levelburn–inandtest. Singlechippackaging:functions, 
types, materials processes, properties, characteristics, trends. Multi chip packaging: types, design, 
comparison, trends. System – in - package (SIP); Passives: discrete, integrated, and embedded 

UNIT IV PCB,SURFACEMOUNTTECHNOLOGYANDTHERMALCONSIDERATIONS 

9 

Printed Circuit Board: Anatomy, CAD tools for PCB design, Standard fabrication, Micro via Boards. 

Board Assembly: Surface Mount Technology, Through Hole Technology, Process Control and Design 
challenges. Thermal Management, Heat transfer fundamentals, Thermal conductivity and resistance, 

Conduction, convection and radiation – Cooling requirements 

UNIT V TESTING 9 
Reliability, Basic concepts, Environmental interactions. Thermal mismatch and fatigue – failures – 
thermo mechanically induced –electrically induced – chemically induced. Electrical Testing: Systemlevel 
electrical testing, Interconnection tests, Active Circuit Testing, Design for Testability 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 Givea comprehensiveintroductiontothevarious packagingtypes usedalongwiththeassociated 
thermal, speed, signal and integrity power issues 

 Enabledesignofpackageswhichcanwithstandhighertemperature,vibrationsandshock 

 DesignofPCBswhichminimizetheEMIandoperateathigherfrequency 

 AnalyzetheconceptsofTestingandtesting methods 

 

TEXTBOOK: 

1. Tummala,RaoR.,FundamentalsofMicrosystemsPackaging,McGrawHill,2001 

REFERENCES: 

1. Blackwell(Ed),Theelectronicpackaginghandbook,CRCPress, 2000. 
2. Tummala,RaoR,Microelectronicspackaginghandbook,McGrawHill,2008. 

3. Bosshart,PrintedCircuitBoardsDesignandTechnology,TataMcGrawHill, 1988. 

4. R.G.KaduskarandV.B.Baru,ElectronicProductdesign,WileyIndia,2011 
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5. R.S.Khandpur,PrintedCircuitBoard,TataMcGrawHill,2005 

6. RecentliteratureinElectronicPackaging 
7. MichaelL.Bushnell&VishwaniD.Agrawal,‖EssentialsofElectronicTestingforDigital, memory & 

Mixed signal VLSI Circuits‖, Kluwer Academic Publishers.2000. 
8. M.Abramovici,M.A.Breuer,andA.D.Friedman,―DigitalSystemTestingandTestable Design‖, 

Computer Science Press,1990 

 

 
 

 CO’s-PO’s & PSO’s MAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO1
0 

PO1
1 

PO1
2 

PSO
1 

PSO
2 

PSO
3 

1 3 3 2 3 2 - - - - - - - - - - 

2 3 3 3 2 2 - - - - - - - - - - 

3 3 3 2 2 2 - - - - - -  - - - 

4 3 3 3 3 2 - - - - - - - - - - 

5 3 2 3 3 2 - - - - - - - - - - 

CO 3 3 2.6 2.6 2 - - - - - - - - - - 

1-low,2-medium,3-high,‘-'-nocorrelation 
 

 



B.TECH (FT)-ECE R-2020 183|212  

 ELECTIVE–III 

SEMESTER VII 

20152E76F MIXED SIGNAL IC DESIGN LTPC 
3003 

 

OBJECTIVES: 

Thestudentshouldbe made to: 

 Studythemixedsignal ofsubmicronCMOScircuits 

 Understandthevariousintegratedbasedfiltersandtopologies 

 Learnthedata convertersarchitecture,modelingandsignaltonoiseratio 

 StudytheintegratedcircuitofoscillatorsandPLLs 

UNIT I SUBMICRONCMOSCIRCUITDESIGN 9 

SubmicronCMOS:OverviewandModels, CMOSprocessflow, CapacitorsandResistors. Digitalcircuit 

design:TheMOSFETSwitch,DelayElements,AnAdder.AnalogCircuit 

Design:Biasing,Op-AmpDesign,CircuitNoise. 

UNIT II INTEGRATORBASEDCMOS FILTERS 9 
Integrator Building Blocks- low pass filter, Active RC integrators, MOSFET-C Integrators, gm-C 

integrators, Discrete time integrators. Filtering Topologies: The Bilinear transfer function, The 
Biquadratic transfer function, Filters using Noise shaping. 

UNITIIIDATACONVERTERARCHITECTURES 9 
DAC Architectures- Resistor string, R-2R ladder Networks, Current Steering, Charge Scaling DACs, 
Cyclic DAC, and Pipeline DAC. ADC Architectures- Flash, Two-step flash ADC, Pipeline ADC, 
Integrating ADC‘s, Successive Approximation ADC. 

UNIT IV DATACONVERTERMODELINGANDSNR 9 

Sampling and Aliasing: A modeling approach, Impulse sampling, The sample and Hold, Quantization 
noise. Data converter SNR: An overview, Clock Jitter, Improving SNR using Averaging, Decimating 
filter for ADCs, Interpolating filter for DACs, Band pass and High pass sinc filters - Using feedback to 
improve SNR. 

UNIT V OSCILLATORSANDPLL 9 
LC oscillators, Voltage Controlled Oscillators. Simple PLL, Charge pumps PLLs, Non ideal effects in 
PLLs, Delay Locked Loops. 

TOTAL:45PERIODS 

 

OUTCOMES: 
Uponcompletionofthecourse, studentshouldbeableto 

 ApplytheconceptsformixedsignalMOS circuit. 

 AnalyzethecharacteristicsofICbasedCMOS filters. 

 Designofvariousdataconverterarchitecturecircuits. 

 Analyzethesignalto noiseratioandmodelingofmixedsignals. 

 Designof oscillatorsandphaselockloop circuit. 

 

REFERENCES: 

1. CMOSMixedSignalCircuitDesignbyR.JacobBaker, WileyIndia,IEEEPress,reprint2008. 
2. CMOSCircuit Design, LayoutandSimulationbyR.Jacob Baker, WileyIndia,IEEEPress,Second 

Edition, reprint 2009. 

3. Designof AnalogCMOSIntegratedCircuitsbyBehzadRazavi,McGrawHill,33rdRe-print,2016. 
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CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 3 3 3 2 2 1 - - - 2 2 3 2 3 

2 2 3 3 3 2 1 1 - - - 2 2 3 3 2 

3 3 2 2 3 2 3 3 - - - 3 2 2 2 2 

4 3 3 2 3 2 3 3 - - - 2 2 1 2 1 

5 3 2 3 3 3 3 2 - - - 2 2 1 2 1 

CO 2.8 2.6 2.6 3 2.2 2.4 2 - - - 2 2 2 2 2 

1-low,2-medium,3-high,‘-'-nocorrelation 
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ELECTIVE–III 

SEMESTER VII 

20152E76G DISASTERMANAGEMENT LTPC 
3003 

 

OBJECTIVES: 

 Toprovidestudentsanexposuretodisasters,theirsignificanceandtypes. 

 Toensurethatstudentsbegintounderstandtherelationshipbetweenvulnerability,disasters, 
disaster prevention and risk reduction 

 Togaina preliminaryunderstandingofapproachesof Disaster RiskReduction(DRR) 

 Toenhanceawarenessofinstitutionalprocessesinthecountryand 

 Todeveloprudimentaryabilitytorespondtotheirsurroundingswithpotential disaster 
response in areas where they live, with due sensitivity 

UNIT I INTRODUCTIONTO DISASTERS 9 

Definition: Disaster, Hazard, Vulnerability, Resilience, Risks – Disasters: Types of disasters – 

Earthquake, Landslide, Flood, Drought, Fire etc - Classification, Causes, Impacts including social, 
economic, political, environmental, health, psychosocial, etc.- Differential impacts- in terms of caste, 

class, gender, age, location, disability - Global trends in disasters: urban disasters, pandemics, complex 

emergencies, Climate change- Dos and Don‘ts during various types of Disasters. 

UNIT II APPROACHESTODISASTERRISKREDUCTION(DRR) 9 
Disaster cycle - Phases, Culture of safety, prevention, mitigation and preparedness community based 
DRR, Structural- nonstructural measures, Roles and responsibilities of- community, Panchayati Raj 
Institutions/Urban Local Bodies (PRIs/ULBs), States, Centre, and other stake-holders- Institutional 
Processes and Framework at State and Central Level- State Disaster Management Authority(SDMA) – 
Early Warning System – Advisories from Appropriate Agencies. 

UNIT III INTER-RELATIONSHIP BETWEEN DISASTERS AND DEVELOPMENT 

9 

Factors affecting Vulnerabilities, differential impacts, impact of Development projects such as dams, 
embankments, changes in Land-use etc.- Climate Change Adaptation- IPCC Scenario and Scenarios in 
the context of India - Relevance of indigenous knowledge, appropriate technology and local resources. 

UNIT IV DISASTERRISKMANAGEMENTININDIA 9 
Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food, Sanitation, 
Shelter, Health, WasteManagement, Institutional arrangements (Mitigation, Responseand Preparedness, 
Disaster Management Act and Policy - Other related policies, plans, programmes and legislation – Roleof 
GIS and Information Technology Components in Preparedness, Risk Assessment, Response and 
Recovery Phases of Disaster – Disaster Damage Assessment. 

UNIT V DISASTERMANAGEMENT:APPLICATIONSANDCASESTUDIESAND 

FIELDWORKS 9 

Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of Buildings and 

Infrastructure: Case Studies, Drought Assessment: Case Studies, Coastal Flooding: Storm Surge 
Assessment, Floods: Fluvial and Pluvial Flooding: Case Studies; Forest Fire: Case Studies, Man Made 

disasters: Case Studies, Space Based Inputs for Disaster Mitigation and Management and field works 

related to disaster management. 

TOTAL:45PERIODS 

OUTCOMES: 

Thestudentswillbeableto 

 Differentiatethetypesofdisasters, causesandtheir impactonenvironmentandsociety 

 Assessvulnerabilityandvariousmethodsofriskreductionmeasuresaswellas mitigation. 
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 DrawthehazardandvulnerabilityprofileofIndia,ScenariosintheIndiancontext,Disaster damage 
assessment and management. 

TEXTBOOKS: 
1. Singhal J.P. ―Disaster Management‖, Laxmi Publications, 2010. ISBN-10: 9380386427 ISBN-13: 

978-9380386423 
2. TusharBhattacharya,―DisasterScienceandManagement‖,McGrawHillIndiaEducationPvt. Ltd., 

2012. ISBN-10: 1259007367, ISBN-13: 978-1259007361] 
3. Gupta Anil K, Sreeja S. Nair. Environmental Knowledge for Disaster Risk Management, NIDM, 

New Delhi, 2011 

4. Kapur Anu Vulnerable India: A Geographical Study of Disasters, IIAS and Sage Publishers, New 
Delhi, 2010. 

 

REFERENCES: 

1. Govt.ofIndia:DisasterManagementAct,GovernmentofIndia,NewDelhi,2005 
2. GovernmentofIndia,NationalDisasterManagementPolicy,2009. 

 
 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 3 3 3 2 2 1 - - - 2 2 3 2 3 

2 2 3 3 3 2 1 1 - - - 2 2 3 3 2 

3 3 2 2 3 2 3 3 - - - 3 2 2 2 2 

4 3 3 2 3 2 3 3 - - - 2 2 1 2 1 

5 3 2 3 3 3 3 2 - - - 2 2 1 2 1 

CO 2.8 2.6 2.6 3 2.2 2.4 2 - - - 2 2 2 2 2 

1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER VII 

 

20152L77 EMBEDDED LABORATORY L T P C 
  0 0 4 2 

OBJECTIVES: 

Thestudentshouldbe made to: 

 Learntheworkingof ARM processor 

 UnderstandtheBuildingBlocksofEmbeddedSystems 

 Learntheconceptof memorymapandmemoryinterface 

 Writeprogramstointerfacememory,I/Oswithprocessor 

 Studytheinterruptperformance 

 

LISTOFEXPERIMENTS: 

1. StudyofARMevaluationsystem 
2. InterfacingADCandDAC. 

3. InterfacingLEDandPWM. 
4. Interfacingrealtimeclockandserialport. 
5. InterfacingkeyboardandLCD. 

6. InterfacingEPROMandinterrupt. 

7. Mailbox. 
8. InterruptperformancecharacteristicsofARMandFPGA. 
9. FlashingofLEDS. 

10. Interfacingsteppermotorandtemperaturesensor. 
11. ImplementingzigbeeprotocolwithARM. 

 

TOTAL: 60 PERIODS 

 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 WriteprogramsinARMfor aspecific Application 

 Interfacememory,A/DandD/AconvertorswithARM system 

 Analyzetheperformanceof interrupt 

 Writeprogramforinterfacingkeyboard,display,motorandsensor. 

 Formulateaminiprojectusingembeddedsystem 

3. CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 3 3 3 2 2 1 - - - 2 2 3 2 3 

2 2 3 3 3 2 1 1 - - - 2 2 3 3 2 

3 3 2 2 3 2 3 3 - - - 3 2 2 2 2 

4 3 3 2 3 2 3 3 - - - 2 2 1 2 1 

5 3 2 3 3 3 3 2 - - - 2 2 1 2 1 

CO 2.8 2.6 2.6 3 2.2 2.4 2 - - - 2 2 2 2 2 

4. 1-low,2-medium,3-high,‘-'-nocorrelation 
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SEMESTER VII 

20152L78 ADVANCED COMMUNICATION LABORATORY LTPC 

0042 

OBJECTIVES: 

Thestudentshouldbe made to: 

 Understandtheworkingprincipleofopticalsources, detector,fibers 

 Developunderstandingofsimpleopticalcommunicationlink 

 UnderstandthemeasurementofBER,Pulsebroadening 

 Understandandcaptureanexperimentalapproachtodigitalwirelesscommunication 

 Understandactualcommunicationwaveformsthatwillbesentandreceivedacrosswireless channel 

LISTOFOPTICALEXPERIMENTS 

1. Measurementofconnector,bendingandfiberattenuationlosses. 

2. NumericalApertureandModeCharacteristicsofFibers. 
3. DCCharacteristicsofLEDandPINPhotodiode. 
4. Fiber optic AnalogandDigitalLinkCharacterization - frequencyresponse(analog), eyediagram 

and BER (digital) 

 

LISTOFWIRELESSCOMMUNICATIONEXPERIMENTS 

1. WirelessChannelSimulationincludingfadingandDoppler effects 
2. SimulationofChannelEstimation,Synchronization&Equalizationtechniques 
3. AnalysingImpact ofPulseShapingandMatchedFilteringusingSoftwareDefinedRadios 

4. OFDMSignalTransmissionandReceptionusingSoftwareDefinedRadios 

LISTOFMICROWAVEEXPERIMENTS 

1. VSWRandImpedanceMeasurementandImpedanceMatching 
2. CharacterizationofDirectionalCouplers,Isolators,Circulators 

3. GunnDiodeCharacteristics 
4. MicrowaveIC –FilterCharacteristics 

 

TOTAL:60 PERIODS 

OUTCOMES: 

Oncompletionofthislabcourse, thestudentwould beableto 

 AnalyzetheperformanceofsimpleopticallinkbymeasurementoflossesandAnalyzingthe mode 

characteristics of fiber 

 AnalyzetheEyePattern,Pulsebroadeningofopticalfiberandtheimpacton BER 

 EstimatetheWirelessChannelCharacteristicsandAnalyzetheperformanceofWireless 

Communication System 

 UnderstandtheintricaciesinMicrowaveSystemdesign 

 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 3 3 3 2 2 1 - - - 2 2 3 2 3 

2 2 3 3 3 2 1 1 - - - 2 2 3 3 2 

3 3 2 2 3 2 3 3 - - - 3 2 2 2 2 

4 3 3 2 3 2 3 3 - - - 2 2 1 2 1 

5 3 2 3 3 3 3 2 - - - 2 2 1 2 1 

CO 2.8 2.6 2.6 3 2.2 2.4 2 - - - 2 2 2 2 2 

1-low,2-medium,3-high,‘-'-nocorrelation 
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LISTOF ELECTIVES 

ELECTIVE–IV(SEMESTER VIII) 
 

ELECTIVE–IV 
SEMESTERVIII 

20152E81A ELECTROMAGNETIC INTERFERENCE AND COMPATIBILITY 
LTPC 

3003 

 

OBJECTIVES: 

 TointroducethebasicconceptsofElectromagneticInterference 

 ToteachtheimportanceofElectromagneticCompatibledesigns 

 ToexplaintheexistingstandardsforElectromagnetic Compatibility 

UNIT I EMI/EMC CONCEPTS 9 
EMI-EMC definitions; Sources and Victims of EMI; Conducted and Radiated EMI Emission and 
Susceptibility; Case Histories; Radiation Hazards to humans. 

UNIT II EMICOUPLINGPRINCIPLES 9 

Conducted, radiated and transient coupling; Common ground impedance coupling; Common mode and 

ground loop coupling; Differential mode coupling; Near field cable to cable coupling; Field to cable 

coupling; Power mains and Power supply coupling; Transient EMI, ESD. 

UNIT III EMICONTROL 9 
Shielding; EMI Filters; Grounding; Bonding; Isolation transformer; Transient suppressors; EMI 
Suppression Cables. 

UNIT IV EMCDESIGNFORCIRCUITSANDPCBS 9 
NoisefromRelays andSwitches; Nonlinearities inCircuits; Cross talkintransmissionlineandcross talk 
control; Component selection and mounting; PCB trace impedance; Routing; Power distribution 
decoupling; Zoning; Grounding; VIAs; Terminations. 

UNIT V EMIMEASUREMENTSANDSTANDARDS 9 
Open area test site; TEM cell; EMI test shielded chamber and shielded ferrite lined anechoic chamber; 
Line impedance stabilization networks; EMI Rx and spectrum analyzer; Civilian standards - CISPR,FCC, 
IEC, EN; Military standards-MIL461E/462. 

 

TOTAL:45 PERIODS 

OUTCOMES: 

 

Attheendofthecourse, thestudentshouldbeableto: 

 IdentifythevarioustypesandmechanismsofElectromagneticInterference 

 ProposeasuitableEMI mitigationtechnique 

 DescribethevariousEMCStandardsandmethodstomeasurethem 

TEXTBOOKS: 

1. V.P.Kodali,―EngineeringEMCPrinciples,MeasurementsandTechnologies‖,IEEEPress, 
Newyork, 1996.(Unit I – V) 

2. HenryW.Ott.,NoiseReductionTechniquesinElectronicSystems‖,AWileyInter Science 

3. Publications,JohnWileyandSons, Newyork,1988.(Unit–IV) 
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REFERENCES: 

1. C.R.Paul,‖IntroductiontoElectromagneticCompatibility‖,JohnWileyandSons,Inc, 1992. 
2. BemhardKeiser,―PrinciplesofElectromagneticCompatibility‖,3rdEd,Artechhouse, Norwood, 

1986. 

3. DonR.J.WhiteConsultantIncorporate,―HandbookofEMI/EMC‖,VolI-V,1988. 

 

 
 

 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 3 3 3 2 2 1 - - - 2 2 3 2 3 

2 2 3 3 3 2 1 1 - - - 2 2 3 3 2 

3 3 2 2 3 2 3 3 - - - 3 2 2 2 2 

4 3 3 2 3 2 3 3 - - - 2 2 1 2 1 

5 3 2 3 3 3 3 2 - - - 2 2 1 2 1 

CO 2.8 2.6 2.6 3 2.2 2.4 2 - - - 2 2 2 2 2 

1-low,2-medium,3-high,‘-'-nocorrelation 
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ELECTIVE–IV 
SEMESTERVIII 

20152E81B LOW POWERS  ICDESIGN LTPC 
3003 

 

OBJECTIVES: 

Thestudentshouldbe made to: 

 IdentifysourcesofpowerinanIC. 

 UnderstandbasicprincipleofSystemonChip design 

 LearnoptimizationofpowerincombinationalandsequentiallogicmachinesforSoC Design 

 Identifysuitabletechniquestoreducethepowerdissipationanddesigncircuitswithlowpower dissipation. 

UNIT I POWERCONSUMPTIONINCMOS 9 
Physics of power dissipation in CMOS FET devices – Hierarchy of limits of power – Sources of power 
consumption – Static Power Dissipation, Active Power Dissipation - Designing for Low Power, Circuit 
Techniques for Leakage Power Reduction - Basic principle of low power design, Logic level power 
optimization – Circuit level low power design. 

UNIT II SYSTEM-ON-CHIPDESIGN 9 

System-on-Chip Concept, Design Principles in SoC Architecture, SoC Design Flow, Platform-based and 
IP based SoC Designs, Basic Concepts of Bus-Based Communication Architectures. High performance 
algorithms for ASICs/ SoCs as case studies – Canonic Signed Digit Arithmetic, KCM, Distributed 
Arithmetic, High performance digital filters for sigma-delta ADC 

UNIT III POWER OPTIMIZATION OF COMBINATIONAL AND SEQUENTIAL LOGIC 

MACHINESFORSOC 9 
Introduction to Standard Cell-Based Layout – Simulation - Combinational Network Delay - Logic and 
interconnect Design - Power Optimization - Switch Logic Networks. Introduction - Latches and Flip- 
Flops - Sequential Systems andClockingDisciplines - Sequential SystemDesign - Power Optimization - 
Design Validation - Sequential Testing. 

UNIT IV DESIGNOFLOWPOWERCIRCUITSFORSUBSYSTEMONASOC 9 
Subsystem Design Principles - Combinational Shifters – Adders – ALUs – Multipliers – High Density 
Memory – Field Programmable Gate Arrays - Programmable Logic Arrays - Computer arithmetic 
techniques for low power system – low voltage low power static Random access and dynamic Random 
access memories, low power clock, Inter connect and layout design 

UNIT V FLOORPLANNING 9 

Floor-planningMethods–BlockPlacement&Channel Definition-GlobalRouting-switchboxRouting 
- Power Distribution - Clock Distributions - Floor-planning Tips - Design Validation - Off-Chip 
Connections – Packages, The I/O Architecture - PAD Design 

TOTAL:45PERIODS 

OUTCOME: 
Attheendofthecourse, thestudentshouldbeableto: 

 Analyzeanddesignlow-powerVLSIcircuitsusingdifferentcircuittechnologiesforsystemon chip design 

TEXTBOOKS: 

1. J.Rabaey,―LowPowerDesignEssentials(IntegratedCircuitsandSystems)‖,Springer,2009 

2. Wayne Wolf, ―Modern VLSI Design – System – on – Chip Design‖, Prentice Hall, 3rd 

Edition,2008. 

REFERENCES: 

1. J.B.Kuo&J.H.Lou,―Low-voltageCMOSVLSICircuits‖,Wiley, 1999. 
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2. A.Bellaowar&M.I.Elmasry,‖LowpowerDigitalVLSIDesign,CircuitsandSystems‖,Kluwer, 1996. 

3. WayneWolf,―ModernVLSIDesign–IPbasedDesign‖,PrenticeHall,4thEdition,2008. 

4. M.J.S.Smith:ApplicationSpecificIntegratedCircuits,Pearson,2003 
5. SudeepPasrichaandNikilDutt,On-ChipCommunicationArchitecturesSystemonChip Interconnect, 

Elsevier, 2008 

6. RecentliteratureinLowPower VLSICircuits. 
7. RecentliteratureinDesignofASICs 

 
CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 3 3 3 2 2 1 - - - 2 2 3 2 3 

2 2 3 3 3 2 1 1 - - - 2 2 3 3 2 

3 3 2 2 3 2 3 3 - - - 3 2 2 2 2 

4 3 3 2 3 2 3 3 - - - 2 2 1 2 1 

5 3 2 3 3 3 3 2 - - - 2 2 1 2 1 

CO 2.8 2.6 2.6 3 2.2 2.4 2 - - - 2 2 2 2 2 

1-low,2-medium,3-high,‘-'-nocorrelation 



B.TECH (FT)-ECE R-2020 193|212  

ELECTIVE–IV 
SEMESTERVIII 

20152E81C PHOTONIC NETWORKS LTPC 
3003 

 

OBJECTIVES: 

 To enable the student to understand the importance of the backbone infrastructure for our 
present and future communication needs and familiarize them with the architectures and the 
protocol stack in use 

 To enable the student to understand the differences in the design of data plane and the control 

plane and the routing, switching and the resource allocation methods and the network 

management and protection methods in vogue 

 To expose the student to the advances in networking and switching domains and the future 

trends 

UNIT I OPTICALSYSTEMCOMPONENTS 9 

Light Propagation in optical fibers – Loss & bandwidth, System limitations, Nonlinear effects; 
Solitons; Optical Network Components – Couplers, Isolators & Circulators, Multiplexers & Filters, 

Optical Amplifiers, Switches, Wavelength Converters. 

UNIT II OPTICALNETWORKARCHITECTURES 9 
Introduction to Optical Networks; SONET / SDH, Metropolitan-Area Networks, Layered 
Architecture; Broadcast and Select Networks – Topologies for Broadcast Networks, Media-Access 
Control Protocols, Wavelength Routing Architecture. 

UNIT III WAVELENGTHROUTINGNETWORKS 9 
The optical layer, Optical NetworkNodes, Routingand wavelengthassignment, Traffic Grooming in 
OpticalNetworks,Architecturalvariations-LinearLightwavenetworks,LogicallyRoutedNetworks. 

UNIT IV PACKETSWITCHINGANDACCESSNETWORKS 9 
Photonic Packet Switching – OTDM, Multiplexing and Demultiplexing, Synchronization, Broadcast 
OTDM networks, Switch-based networks, Contention Resolution Access Networks – Network 
Architecture overview, Optical Access Network Architectures and OTDM networks. 

UNIT V NETWORKDESIGNANDMANAGEMENT 9 
Transmission System Engineering – System model, Power penalty - transmitter, receiver, Optical 
amplifiers, crosstalk, dispersion, Wavelength stabilization, Overall design considerations, Controland 
Management – Network management functions, Configuration management, Performance 
management, Fault management, Optical safety, Service interface. 

TOTAL:45PERIODS 

OUTCOMES: 
Attheendofthecourse, thestudentwouldbeableto: 

 Usethebackboneinfrastructureforour presentandfuturecommunicationneeds 

 Analyzethearchitecturesandtheprotocol stack 

 Comparethe differences inthe design of data plane, controlplane, routing, switching, resource 
allocation methods, network management and protection methods in vogue 

 

REFERENCES: 
1. RajivRamaswamiandKumarN.Sivarajan,―OpticalNetworks:APracticalPerspective‖, Harcourt Asia 

Pte Ltd., Second Edition 2004. 

2. C.Siva RamMoorthyandMohanGurusamy, ―WDMOpticalNetworks:Concept, Designand 
Algorithms‖, Prentice Hall of India, Ist Edition, 2002. 

3. P.E.Green,Jr.,―FiberOpticNetworks‖,PrenticeHall,NJ,1993. 
4. BiswanathMukherjee,―OpticalWDMNetworks‖,SpringerSeries,2006. 
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CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 3 3 3 2 2 1 - - - 2 2 3 2 3 

2 2 3 3 3 2 1 1 - - - 2 2 3 3 2 

3 3 2 2 3 2 3 3 - - - 3 2 2 2 2 

4 3 3 2 3 2 3 3 - - - 2 2 1 2 1 

5 3 2 3 3 3 3 2 - - - 2 2 1 2 1 

CO 2.8 2.6 2.6 3 2.2 2.4 2 - - - 2 2 2 2 2 

1-low,2-medium,3-high,‘-'-nocorrelation 
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ELECTIVE–IV 
SEMESTERVIII 

20152E81D COMPRESSIVESENSING LTPC 
3003 

 
OBJECTIVES: 

 To presentthe basic theory and ideasshowing whenitispossible to reconstructsparse ornearly sparse 
signals from undersampled data 

 Toexposestudentstorecentideasinmodernconvexoptimizationallowingrapidsignalrecovery 

 Togivestudentsasenseofrealtimeapplicationsthatmightbenefitfromcompressivesensing ideas 

UNIT I INTRODUCTIONTOCOMPRESSEDSENSING 9 
Introduction; Motivation; Mathematical Background; Traditional Sampling; Traditional Compression; 
Conventional Data Acquisition System; Drawbacks of Transform coding; Compressed Sensing (CS). 

UNIT II SPARSITYANDSIGNALRECOVERY 9 
SignalRepresentation; Basis vectors; Sensing matrices; RestrictedIsometricProperty; Coherence; Stable 
recovery; Number of measurements. 

UNIT III RECOVERYALGORITHMS 9 
Basis Pursuit algorithm: L1 minimization; Matching pursuit: Orthogonal Matching Pursuit(OMP), 
Stagewise OMP, Regularized OMP, Compressive Sampling Matching Pursuit (CoSaMP); Iterative 
Thresholding algorithm: Hard thresholding, Soft thresholding; Model based : Model based CoSaMP, 
Model based HIT. 

UNIT IV COMPRESSIVESENSINGFOR WSN 9 

Basics of WSN; Wireless Sensor without Compressive Sensing; Wireless Sensor with Compressive 
Sensing; Compressive Wireless Sensing: Spatial compression in WSNs, Projections in WSNs, 
Compressed Sensing in WSNs. 

UNIT V APPLICATIONSOFCOMPRESSIVESENSING 9 
Compressed Sensing for Real-Time Energy-Efficient Compression on Wireless Body Sensor Nodes; 
Compressive sensing in video surveillance; An Application of Compressive Sensing for Image Fusion; 
Single-Pixel Imaging via Compressive Sampling. 

TOTAL:45 PERIODS 

 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 Appreciatethemotivationandthenecessityforcompressedsensingtechnology. 

 Design a new algorithm or modify an existing algorithm for different application areas in wireless 
sensor network. 

 

TEXTBOOKS: 
1. Radha S, Hemalatha R, Aasha Nandhini S, ―Compressive Sensing for Wireless Communication: 

Challenges and Opportunities‖, River publication, 2016. (UNIT I-V) 
2. MarkA.Davenport,MarcoF.Duarte,YoninaC.EldarandGittaKutyniok,―Introductionto Compressed 

Sensing,‖ in Compressed Sensing: Theory and Applications, Y. Eldar and G. 

3. Kutyniok,eds.,CambridgeUniversityPress,2011(UNIT I) 

 

REFERENCES: 
1. Duarte, M.F.; Davenport, M.A.; Takhar, D.; Laska, J.N.; Ting Sun; Kelly, K.F.; Baraniuk, R.G.; 

"Single-Pixel Imaging via Compressive Sampling," Signal Processing Magazine, IEEE, vol.25, 
no.2, pp.83-91, March 2008. 
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2. TaoWan.; ZengchangQin.; , ―Anapplication ofcompressivesensingfor imagefusion‖,CIVR '10 
Proceedings of the ACM International Conference on Image and Video Retrieval, Pages 3-9. 

3. H. Mamaghanian , N. Khaled , D. Atienza and P. Vandergheynst "Compressed sensing for real- 
time energy-efficient ecgcompression onwireless bodysensor nodes", IEEE Trans. Biomed. Eng., 
vol. 58, no. 9, pp.2456 -2466 2011. 

4. MohammadrezaBalouchestani.;KaamranRaahemifar.;andSridharKrishnan.;, 
―COMPRESSEDSENSINGINWIRELESSSENSORNETWORKS:SURVEY‖,Canadian 
JournalonMultimedia andWirelessNetworksVol. 2,No.1,February2011. 

 
 
 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 3 3 3 2 2 1 - - - 2 2 3 2 3 

2 2 3 3 3 2 1 1 - - - 2 2 3 3 2 

3 3 2 2 3 2 3 3 - - - 3 2 2 2 2 

4 3 3 2 3 2 3 3 - - - 2 2 1 2 1 

5 3 2 3 3 3 3 2 - - - 2 2 1 2 1 

CO 2.8 2.6 2.6 3 2.2 2.4 2 - - - 2 2 2 2 2 

1-low,2-medium,3-high,‘-'-nocorrelation 
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ELECTIVE–IV 
SEMESTERVIII 

20152E81E DIGITAL IMAGE PROCESSING LTPC 
3003 

 

OBJECTIVES: 

 Tobecomefamiliarwithdigitalimagefundamentals 

 TogetexposedtosimpleimageenhancementtechniquesinSpatialandFrequencydomain. 

 Tolearnconceptsofdegradationfunctionandrestorationtechniques. 

 Tostudytheimagesegmentationandrepresentationtechniques. 

 Tobecomefamiliar withimagecompressionandrecognition methods 

UNIT I DIGITALIMAGE FUNDAMENTALS 9 
Steps in Digital Image Processing – Components – Elements of Visual Perception – Image Sensing and 
Acquisition – Image Sampling and Quantization – Relationships between pixels - Color image 

fundamentals - RGB, HSI models, Two-dimensional mathematical preliminaries, 2D transforms - DFT, 
DCT. 

UNIT II IMAGEENHANCEMENT 9 
Spatial Domain: Gray level transformations – Histogram processing – Basics of Spatial Filtering – 
Smoothing and Sharpening Spatial Filtering, Frequency Domain: Introduction to Fourier Transform– 
Smoothing and Sharpening frequency domain filters – Ideal, Butterworth and Gaussian filters, 
Homomorphic filtering, Color image enhancement. 

UNIT III IMAGERESTORATION 9 
Image Restoration - degradation model, Properties, Noise models – Mean Filters – Order Statistics – 
Adaptive filters – Band reject Filters – Band pass Filters – Notch Filters – Optimum Notch Filtering – 
Inverse Filtering – Wiener filtering 

UNIT IV IMAGESEGMENTATION 9 
Edgedetection, Edgelinking via Houghtransform– Thresholding- Regionbasedsegmentation– Region 
growing – Region splitting and merging – Morphological processing- erosion and dilation, Segmentation 
by morphological watersheds – basic concepts – Damconstruction – Watershed segmentation algorithm. 

UNIT V IMAGECOMPRESSIONANDRECOGNITION 9 
Need for data compression, Huffman, Run Length Encoding, Shift codes, Arithmetic coding, JPEG 
standard, MPEG. Boundary representation, Boundary description, Fourier Descriptor, Regional 
Descriptors – Topological feature, Texture - Patterns and Pattern classes - Recognition based on 
matching. 

TOTAL:45 

PERIODS 

OUTCOMES: 
Attheendofthecourse,thestudentsshouldbeableto: 

 Knowandunderstandthebasicsandfundamentalsofdigitalimageprocessing, suchasdigitization, 
sampling, quantization, and 2D-transforms. 

 Operateonimagesusingthetechniquesofsmoothing, sharpeningandenhancement. 

 Understandtherestorationconceptsandfilteringtechniques. 

 Learnthebasicsofsegmentation,featuresextraction,compressionandrecognitionmethodsfor color 
models. 

TEXTBOOKS: 

1. RafaelC.Gonzalez,RichardE.Woods,‗DigitalImageProcessing‘,Pearson,ThirdEdition,2010. 
2. AnilK.Jain,‗FundamentalsofDigitalImageProcessing‘,Pearson,2002. 
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REFERENCES 

1. KennethR.Castleman,‗DigitalImageProcessing‘,Pearson,2006. 
2. RafaelC.Gonzalez,RichardE.Woods, StevenEddins, ‗DigitalImageProcessingusing 

MATLAB‘, Pearson Education, Inc., 2011. 

3. D,E.DudgeonandRM. Mersereau,‗MultidimensionalDigitalSignalProcessing‘,PrenticeHall 

Professional Technical Reference, 1990. 

4. WilliamK.Pratt,‗DigitalImageProcessing‘,JohnWiley,NewYork,2002 
5. MilanSonkaetal‗Imageprocessing,analysisandmachinevision‘,Brookes/Cole, Vikas 

Publishing House, 2nd edition, 1999. 
 

 

 

 
 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 3 3 3 2 2 1 - - - 2 2 3 2 3 

2 2 3 3 3 2 1 1 - - - 2 2 3 3 2 

3 3 2 2 3 2 3 3 - - - 3 2 2 2 2 

4 3 3 2 3 2 3 3 - - - 2 2 1 2 1 

5 3 2 3 3 3 3 2 - - - 2 2 1 2 1 

CO 2.8 2.6 2.6 3 2.2 2.4 2 - - - 2 2 2 2 2 

1-low,2-medium,3-high,‘-'-nocorrelation 
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LISTOF ELECTIVES 

ELECTIVE–V(SEMESTERVIII) 

ELECTIVE–V 
SEMESTERVIII 

20152E82A VIDEO ANALYTICS LTPC 
3003 

 

OBJECTIVES: 

Thestudentshouldbemade: 

 Tounderstandtheneedforvideo Analytics 

 Tounderstandthebasicconfigurationofvideoanalytics 

 Tounderstandthefunctionalblocksofavideoanalyticsystem 

 Togetexposedtothevariousapplicationsof videoanalytics 

UNIT I VIDEOANALYTICCOMPONENTS 9 
Need for Video Analytics-Overview of video Analytics- Foreground extraction- Feature extraction 
classifier - Preprocessing- edge detection- smoothening- Feature space-PCA-FLD-SIFT features 

UNIT II FOREGROUNDEXTRACTION 9 
Background estimation- Averaging-GaussianMixtureModel-OpticalFlowbased-ImageSegmentation- 
Region growing- Region splitting-Morphological operations- erosion-Dilation-Tracking in a multiple 
camera environment 

UNIT III CLASSIFIERS 9 
Neural networks (back propagation) - Deep learning networks- Fuzzy Classifier- Bayesian classifier- 
HMM based classifier 

UNIT IV VIDEOANALYTICSFORSECURITY 9 

Abandoned object detection- human behavioral analysis -human action recognition -perimeter security - 
crowd analysis and prediction of crowd congestion 

UNIT V VIDEO ANALYTICS FOR BUSINESS INTELLIGENCE & TRAFFIC 

MONITIRING AND ASSISTANCE 

9 

Customerbehavioranalysis-peoplecounting-Trafficruleviolationdetection-trafficcongestion identification 
for route planning- driver assistance- lane change warning 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 Designvideoanalyticalgorithmsforsecurityapplications 

 Designvideoanalyticalgorithmsforbusinessintelligence 

 Designcustommadevideoanalyticssystemforthegiventarget application 

 

REFERENCES: 
1. Graeme A. Jones (Editor), Nikos Paragios (Editor), Carlo S. Regazzoni (Editor) Video- 

Based Surveillance Systems: Computer Vision and Distributed Processing, Kluwer 
academic publisher, 2001 

2. NilanjanDey(Editor), Amira Ashour (Editor)andSuvojit Acharjee(Editor),AppliedVideo 
Processing in Surveillance and Monitoring Systems (IGI global) 2016 

https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Graeme%2BA.%2BJones&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Nikos%2BParagios&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_3?ie=UTF8&field-author=Carlo%2BS.%2BRegazzoni&search-alias=stripbooks
https://www.amazon.in/Nilanjan-Dey/e/B01MSMZDF1/ref%3Ddp_byline_cont_book_1
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Amira%2BAshour&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_3?ie=UTF8&field-author=Suvojit%2BAcharjee&search-alias=stripbooks


B.TECH (FT)-ECE R-2020 200|212  

3. ZhihaoChen(Author), YeYang(Author), JingyuXue(Author),LipingYe(Author), FengGuo (Author), 

TheNext Generation of Video Surveillanceand Video Analytics: The Unified Intelligent Video 

Analytics Suite, CreateSpace Independent Publishing Platform, 2014 

4. CaifengShan (Editor), FatihPorikli(Editor),TaoXiang(Editor),ShaogangGong (Editor) Video 

Analytics for Business Intelligence, Springer, 2012 

 

 
 

 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 3 3 3 2 2 1 - - - 2 2 3 2 3 

2 2 3 3 3 2 1 1 - - - 2 2 3 3 2 

3 3 2 2 3 2 3 3 - - - 3 2 2 2 2 

4 3 3 2 3 2 3 3 - - - 2 2 1 2 1 

5 3 2 3 3 3 3 2 - - - 2 2 1 2 1 

CO 2.8 2.6 2.6 3 2.2 2.4 2 - - - 2 2 2 2 2 

1-low,2-medium,3-high,‘-'-nocorrelation 
 
 

https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Zhihao%2BChen&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Zhihao%2BChen&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Ye%2BYang&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Ye%2BYang&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_3?ie=UTF8&field-author=Jingyu%2BXue&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_3?ie=UTF8&field-author=Jingyu%2BXue&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_4?ie=UTF8&field-author=Liping%2BYe&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_5?ie=UTF8&field-author=Feng%2BGuo&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_5?ie=UTF8&field-author=Feng%2BGuo&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Caifeng%2BShan&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Caifeng%2BShan&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Fatih%2BPorikli&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Fatih%2BPorikli&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_3?ie=UTF8&field-author=Tao%2BXiang&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_3?ie=UTF8&field-author=Tao%2BXiang&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_4?ie=UTF8&field-author=Shaogang%2BGong&search-alias=stripbooks
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20152E82B DSP ARCHITECTURE AND PROGRAMMING 

ELECTIVE–V 
SEMESTERVIII 

 

LTPC 

3003 

OBJECTIVES: 

Theobjectiveofthiscourseistoprovide knowledge on: 

 BasicsonDigitalSignalProcessors 

 ProgrammableDSP‘sArchitecture,On-chipPeripheralsandInstructionset 

 Programmingforsignalprocessingapplications 

 AdvancedProgrammableDSPProcessors 

UNIT I FUNDAMENTALSOFPROGRAMMABLEDSPs 9 
Introduction to Programmable DSPs, Architectural Features of PDSPs - Multiplier and Multiplier 
accumulator – Modified Bus Structures and Memory access – Multiple access memory – Multi-port 
memory – VLIW architecture- Pipelining – Special Addressing modes in P-DSPs – On chip 
Peripherals, Applications of Programmable DSPs. 

UNITII TMS320C5X PROCESSOR 9 
Architecture of C5X Processor – Addressing modes – Assembly language Instructions - Pipeline 

structure, On-chipPeripherals –BlockDiagramofDSP starter kit (DSK) –SoftwareTools, DSKon- 

board peripherals, Application Programs for processing real time signals. 

UNIT III TMS320C6X PROCESSOR 9 
Architecture of the C6x Processor - Instruction Set – Addressing modes, Assembler directives, On-chip 
peripherals, DSP Development System: DSP Starter Kit - Code Composer Studio - Support Files – 
Introduction to AIC23 codec and other on-board peripherals, Real-Time Programming Examples for 
Signals and Noise generation, Frequency analysis, Filter design. 

UNIT IV ADSPPROCESSORS 9 
Architecture of ADSP-21XX and ADSP-210XX series of DSP processors- Addressing modes and 
assembly language instructions – Application programs –Filter design, FFT calculation. 

UNIT V ADVANCEDPROCESSORS 9 
Study of TI‘s advanced processors - TMS320C674x and TMS320C55x DSPs, ADSP‘s Blackfin and 
SigmaDSP Processors, NXP‘s DSP56Fxx Family of DSP Processors, Comparison of the features of TI, 
ADSP and NXP DSP family processors. 

TOTAL: 45 PERIODS 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 AnalyzetheconceptsofDigitalSignalProcessors 

 DemonstratetheirabilitytoprogramtheDSP processor for signalprocessingapplications 

 Discuss, compare and select the suitable Advanced DSP Processors for real-time signal processing 
applications 

 

REFERENCES: 
1. B. Venkataramani and M. Bhaskar, ―Digital Signal Processors – Architecture, Programming and 

Applications‖ – Tata McGraw – Hill Publishing Company Limited. New Delhi, 2003. 
2. Avtar Singh and S. Srinivasan, Digital Signal Processing – Implementations using DSP 

Microprocessors with Examples from TMS320C54xx, Cengage Learning India Private Limited, 

Delhi 2012. 
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3. RulphChassaingandDonaldReay, DigitalSignalProcessingand Applications withtheC6713 and 
C6416 DSK, John Wiley & Sons, Inc., Publication, 2012 (Reprint). 

4. UserguidesTexasInstruments,AnalogDevicesandNXP. 
 

 

 
 

CO’s-PO’s&PSO’sMAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 

1 3 3 3 3 2 2 1 - - - 2 2 3 2 3 

2 2 3 3 3 2 1 1 - - - 2 2 3 3 2 

3 3 2 2 3 2 3 3 - - - 3 2 2 2 2 

4 3 3 2 3 2 3 3 - - - 2 2 1 2 1 

5 3 2 3 3 3 3 2 - - - 2 2 1 2 1 

CO 2.8 2.6 2.6 3 2.2 2.4 2 - - - 2 2 2 2 2 

1-low,2-medium,3-high,‘-'-nocorrelation 
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ELECTIVE–V 
SEMESTERVIII 

20152E82C SATELLITE COMMUNICATION LTPC 
3003 

 

OBJECTIVES: 

Thestudentshouldbe made to: 

 Understandthebasicsofsatelliteorbits 

 Understandthesatellitesegment andearthsegment 

 Analyzethevariousmethodsofsatelliteaccess 

 Understandtheapplicationsofsatellites 

 UnderstandthebasicsofsatelliteNetworks 

UNIT I SATELLITEORBITS 9 

Kepler‟s Laws, Newton‟s law, orbital parameters, orbital perturbations, station keeping, geo stationary 
and non Geo-stationary orbits – Look Angle Determination- Limits of visibility – eclipse-Sub satellite 

point –Sun transit outage-Launching Procedures - launch vehicles and propulsion. 

UNIT II SPACESEGMENT 9 
Spacecraft Technology- Structure, Primary power, Attitude and Orbit control, Thermal control and 
Propulsion, communication Payload and supporting subsystems, Telemetry, Tracking and command- 
Transponders-The Antenna Subsystem. 

UNITIIISATELLITELINKDESIGN 9 
Basic link analysis, Interference analysis, Rain induced attenuation and interference, Ionospheric 
characteristics, Link Design with and without frequency reuse. 

UNIT IVSATELLITE ACCESSANDCODINGMETHODS 9 

Modulation and Multiplexing: Voice, Data, Video, Analog – digital transmission system, Digital video 
Broadcast, multiple access: FDMA, TDMA, CDMA, DAMA Assignment Methods, compression – 
encryption, Coding Schemes. 

UNIT V SATELLITEAPPLICATIONS 9 
INTELSAT Series, INSAT, VSAT, Mobile satellite services: GSM, GPS, INMARSAT, LEO, MEO, 
Satellite Navigational System. GPS Position Location Principles, Differential GPS, Direct Broadcast 
satellites (DBS/DTH). 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse, thestudentwouldbeableto: 

 Analyzethesatelliteorbits 

 Analyzetheearthsegment andspacesegment 

 AnalyzethesatelliteLinkdesign 

 Designvarioussatelliteapplications 

 

TEXTBOOKS: 
1. DennisRoddy,―SatelliteCommunication‖,4thEdition,McGrawHillInternational,2006. 
2. Timothy,Pratt,Charles,W.Bostain,JeremyE.Allnutt,"SatelliteCommunication‖,2ndEdition,Wiley 

Publications,2002 

REFERENCES: 
1. Wilbur L.Pritchard, HendriG.Suyderhoud, RobertA.Nelson, ―SatelliteCommunicationSystems 

Engineering‖, Prentice Hall/Pearson, 2007. 

2. N.Agarwal,―DesignofGeosynchronousSpaceCraft‖,PrenticeHall, 1986. 
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3. Bruce R. Elbert, ―The Satellite Communication Applications‖, Hand Book, Artech House Bostan 
London, 1997. 

4. TriT.Ha,―DigitalSatelliteCommunication‖,IIndedition,1990. 

5. EmanuelFthenakis,―ManualofSatelliteCommunications‖,McGrawHillBookCo.,1984. 
6. RobertG.Winch,―TelecommunicationTransMissionSystems‖,McGraw-HillBookCo.,1983. 
7. BrianAckroyd,―WorldSatelliteCommunicationandearthstationDesign‖,BSPProfessional Books, 

1990. 

8. G.B.Bleazard,―IntroducingSatellitecommunications―,NCCPublication,1985. 
9. M.Richharia,―SatelliteCommunicationSystems-DesignPrinciples‖,Macmillan2003. 
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4 3 3 2 3 2 3 3 - - - - - - - - 

5 3 2 3 3 3 3 2 - - - - - - - - 
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1-low,2-medium,3-high,‘-'-nocorrelation 
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ELECTIVE–V 
SEMESTERVIII 

20152E82D SOFT COMPUTING LTPC 
3003 

OBJECTIVES: 

 TolearnthebasicconceptsofSoftComputing 

 To become familiar with various techniques like neural networks, geneticalgorithms and fuzzy 
systems. 

 Toapplysoftcomputingtechniquestosolveproblems. 

UNIT I INTRODUCTIONTOSOFT COMPUTING 9 
Introduction-Artificial Intelligence-Artificial Neural Networks-Fuzzy Systems-Genetic Algorithm and 
Evolutionary Programming-Swarm Intelligent Systems-Classification of ANNs-McCulloch and Pitts 
Neuron Model-Learning Rules: Hebbian and Delta- Perceptron Network-Adaline Network-Madaline 
Network. 

UNIT II ARTIFICIALNEURALNETWORKS 9 
Back propagation Neural Networks - Kohonen Neural Network -Learning Vector Quantization - 
Hamming Neural Network - Hopfield Neural Network- Bi-directional Associative Memory -Adaptive 
Resonance Theory Neural Networks- Support Vector Machines - Spike Neuron Models. 

UNIT III FUZZYSYSTEMS 9 
Introduction to Fuzzy Logic, Classical Sets and Fuzzy Sets - Classical Relations and Fuzzy Relations - 
Membership Functions -Defuzzification - Fuzzy Arithmetic and Fuzzy Measures - Fuzzy Rule Base and 
Approximate Reasoning - Introduction to Fuzzy Decision Making. 

UNIT IV GENETICALGORITHMS 9 
BasicConcepts-WorkingPrinciples-Encoding-FitnessFunction -Reproduction - InheritanceOperators 
- Cross Over - Inversion and Deletion -Mutation Operator - Bit-wiseOperators -Convergence of Genetic 
Algorithm. 

UNIT V HYBRIDSYSTEMS 9 
Hybrid Systems -Neural Networks, Fuzzy Logic and Genetic -GA Based Weight Determination - LR- 
Type Fuzzy Numbers - Fuzzy Neuron - Fuzzy BP Architecture - Learning in Fuzzy BP- Inference by 
FuzzyBP -FuzzyArtMap: ABrief Introduction - Soft ComputingTools - GAinFuzzyLogic Controller 
Design - Fuzzy Logic Controller 

TOTAL: 45 PERIODS 

OUTCOMES: 

Uponcompletionofthiscourse,thestudentsshouldbeableto 

 Applysuitablesoftcomputingtechniquesforvariousapplications. 

 Integratevarioussoftcomputingtechniquesforcomplexproblems. 

 

TEXTBOOKS: 

1. N.P.Padhy, S.P.Simon, "Soft Computing with MATLAB Programming", Oxford University Press, 

2015. 

2. S.N.Sivanandam,S.N.Deepa,"PrinciplesofSoftComputing",WileyIndiaPvt.Ltd.,2ndEdition, 

2011. 

3. S.Rajasekaran, G.A.Vijayalakshmi Pai, "Neural Networks, Fuzzy Logic and Genetic Algorithm, 

Synthesis and Applications ", PHI Learning Pvt.Ltd., 2017. 
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REFERENCES: 

1. Jyh-ShingRogerJang,Chuen-TsaiSun,EijiMizutani,―Neuro-FuzzyandSoftComputing‖, Prentice-

Hall of India, 2002. 

2. KwangH.Lee,―FirstcourseonFuzzyTheoryandApplications‖,Springer, 2005. 
3. GeorgeJ.KlirandBoYuan,―FuzzySetsandFuzzyLogic-TheoryandApplications‖Prentice Hall, 1996. 

4. JamesA.FreemanandDavidM.Skapura,―NeuralNetworksAlgorithms,Applications,and 

Programming Techniques‖, Addison Wesley, 2003. 
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ELECTIVE–V 
SEMESTERVIII 

20152E82E PRINCIPLESOFSPEECHPROCESSING LTPC 
3003 

 

OBJECTIVES: 

Thestudentshouldbemade: 

 To understand the speech production mechanism and the various speech analysis techniques 
andspeech models 

 Tounderstandthespeechcompressiontechniques 

 Tounderstandthespeechrecognitiontechniques 

 Toknowthespeakerrecognitionandtext tospeechsynthesis techniques 

UNIT I SPEECHSIGNALCHARACTERISTICS&ANALYSIS 11 
Speech production process - speech sounds and features- - Phonetic Representation of Speech -- 
representing= speech in time and frequency domains - Short-Time Analysis of Speech - Short-Time 
Energy and Zero-Crossing Rate - Short-Time Autocorrelation Function - Short-Time Fourier Transform 
(STFT) - Speech Spectrum - Cepstrum - Mel-Frequency Cepstrum Coefficients - Hearing and Auditory 

Perception - Perception of Loudness - Critical Bands - Pitch Perception 

UNIT II SPEECH COMPRESSION 12 

Sampling and Quantization of Speech Vector Quantization- (PCM) - Adaptive differential PCM - Delta 

Modulation -Linear predictive coding (LPC)- Codeexcited LinearpredictiveCoding (CELP) 

UNIT III SPEECH RECOGNITION 12 
LPCfor speechrecognition- HiddenMarkovModel(HMM)- trainingprocedurefor HMM-subwordunit 
model based on HMM- language models for large vocabulary speech recognition - Overall recognition 
system based on subword units - Context dependent subword units- Semantic post processor for speech 
recognition 

UNIT IV SPEAKERRECOGNITION 5 
Acoustic parameters for speaker verification- Feature space for speaker recognition-similarity measures- 
Text dependent speaker verification-Text independent speaker verification techniques 

UNIT V SPEAKERRECOGNITIONANDTEXTTOSPEECHSYNTHESIS 5 

Text to speech synthesis(TTS)-Concatenative and waveformsynthesis methods, sub-word units for TTS, 

intelligibility and naturalness-role of prosody 

TOTAL:45PERIODS 

OUTCOMES: 

Attheendofthecourse, thestudentshouldbeableto: 

 Designspeechcompressiontechniques 

 Configurespeechrecognitiontechniques 

 Designspeakerrecognitionsystems 

 Designtexttospeechsynthesis systems 

TEXTBOOKS: 
1. L.R.RabinerandR.W.Schafer,IntroductiontoDigitalSignalProcessing,Foundationsand Trendsin 

Signal Processing Vol. 1, Nos. 1–2 (2007) 1–194 
2. Ben Gold and Nelson Morgan ―Speech and Audio signal processing- processing and perceptionof 

speech and music‖, John Wiley and sons 2006 

REFERENCES 

1. Lawrence Rabiner,Biiingand–HwangJuangandB.Yegnanarayana―FundamentalsofSpeech 
Recognition‖, Pearson Education, 2009 
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2. ClaudioBecchettiandLucioPrina Ricotti,―SpeechRecognition‖,JohnWileyandSons, 1999 
3. DonglosOshanhnessy―SpeechCommunication:HumanandMachine ―,2ndEd.University press 

2001. 
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ELECTIVE–V 
SEMESTERVIII 

20152E82F FUNDAMENTALSOFNANOSCIENCE LTPC 
3003 

OBJECTIVE: 

 Tolearnaboutbasisofnanomaterialscience,preparationmethod,typesandapplication 

UNIT I INTRODUCTION 8 
Nanoscale Science and Technology- Implications for Physics, Chemistry, Biology and Engineering- 

Classifications of nanostructured materials- nano particles- quantum dots, nanowires-ultra-thin films- 
multilayered materials. LengthScales involvedand effect onproperties:Mechanical, Electronic, Optical, 
Magnetic and Thermal properties. Introduction to properties and motivation for study (qualitative only). 

UNIT II GENERALMETHODSOFPREPARATION 9 
Bottom-up Synthesis-Top-down Approach: Co-Precipitation, Ultrasonication, Mechanical Milling, 
Colloidal routes, Self-assembly, Vapour phasedeposition, MOCVD, Sputtering, Evaporation, Molecular 
Beam Epitaxy, Atomic Layer Epitaxy, MOMBE. 

UNIT III NANOMATERIALS 12 
Nanoforms of Carbon - Buckminster fullerene- graphene and carbon nanotube, Single wall carbon 
Nanotubes (SWCNT) and Multi wall carbon nanotubes (MWCNT)- methods of synthesis(arc-growth, 
laser ablation, CVD routes, Plasma CVD), structure-property Relationships applications-Nanometal 
oxides-ZnO, TiO2,MgO, ZrO2, NiO, Nano alumina, CaO, AgTiO2, Ferrites, Nano clays- 
functionalization and applications-Quantum wires, Quantum dots-preparation, properties andapplications. 

UNIT IV CHARACTERIZATIONTECHNIQUES 9 
X- ray diffraction technique, Scanning Electron Microscopy - environmental techniques, Transmission 
Electron Microscopy including high-resolution imaging, Surface Analysis techniques-AFM, SPM, STM, 
SNOM, ESCA, SIMS-Nanoindentation. 

UNIT V APPLICATIONS 7 

Nano InfoTech: Information storage- Nano computer, molecular switch, super chip, nanocrystal, Nano 
biotechnology: nanoprobes in medical diagnostics and biotechnology, Nano medicines, Targeted drug 
delivery, Bioimaging - Micro Electro Mechanical Systems (MEMS), Nano Electro Mechanical Systems 
(NEMS)- Nano sensors, nano crystalline silver for bacterial inhibition, Nanoparticles for sun barrier 
products - In Photostat, printing, solar cell, battery. 

TOTAL:45PERIODS 

OUTCOMES: 

 Willfamiliarizeaboutthescienceofnanomaterials 

 Willdemonstratethepreparationofnanomaterials 

 Willdevelopknowledgeincharacteristicnanomaterial 

 

TEXTBOOKS: 

1. A.S.EdelsteinandR.C.Cammearata,eds.,―Nanomaterials:Synthesis,Propertiesand Applications‖, 

Institute of Physics Publishing, Bristol and Philadelphia, 1996. 

2. N John Dinardo, ―NanoscaleCharacterization of surfaces & Interfaces‖, 2nd edition, Weinheim 

Cambridge, Wiley-VCH, 2000. 

REFERENCES: 

1. GTimp,―Nanotechnology‖,AIPpress/Springer, 1999. 
2. AkhleshLakhtakia,―TheHandBookofNanoTechnology,NanometerStructure,Theory, Modeling and 

Simulations‖. Prentice-Hall of India (P) Ltd, New Delhi, 2007. 
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SEMESTERVIII 

201AGPE PROFESSIONALETHICSANDHUMANVALUES LTPC 

0002 

OBJECTIVE: 

 To enable the students to create an awareness on Engineering Ethics and Human Values, to instill 
Moral and Social Values and Loyalty and to appreciate the rights of others. 

UNITI HUMANVALUES 
Morals, values and Ethics – Integrity – Work ethic – Service learning – Civic virtue – Respect for others – Living 

peacefully – Caring – Sharing – Honesty – Courage – Valuing time – Cooperation– Commitment – Empathy –Self 
confidence – Character – Spirituality – Introduction to Yoga and meditation for professional excellence and stress 
management. 

UNITII ENGINEERINGETHICS 

Senses of ‗Engineering Ethics‘ – Varietyof moralissues – Types of inquiry– Moral dilemmas – Moral Autonomy – 
Kohlberg‘s theory – Gilligan‘s theory – Consensus and Controversy – Models of professional roles - Theories 
about right action – Self-interest – Customs and Religion – Uses of Ethical Theories. 

UNITIII ENGINEERINGASSOCIALEXPERIMENTATION 
Engineering as Experimentation – Engineers as responsible Experimenters – Codes of Ethics – A BalancedOutlook 
on Law. 

UNITIV SAFETY,RESPONSIBILITIESANDRIGHTS 
Safety and Risk – Assessment of Safety and Risk – Risk Benefit Analysis and Reducing Risk - Respect for 
Authority – Collective Bargaining – Confidentiality – Conflicts of Interest – Occupational Crime – Professional 

Rights – Employee Rights – Intellectual Property Rights (IPR)– Discrimination. 

UNITV GLOBALISSUES 
Multinational Corporations – Environmental Ethics – Computer Ethics – Weapons Development – Engineers as 
Managers – Consulting Engineers – Engineers as Expert Witnesses and Advisors – Moral Leadership –Code of 
Conduct – Corporate Social Responsibility. 

 
OUTCOMES: 

 Upon completion of the course, the student should be able to applyethics in society, discuss the ethical 
issues related to engineering and realize the responsibilities and rights in the society. 

 

TEXTBOOKS: 
1 Mike W. Martin and Roland Schinzinger, ― Ethics in Engineering‖, Tata McGraw Hill, New Delhi, 

2003. 

2 Govindarajan M, Natarajan S, Senthil Kumar V. S, ― Engineering Ethics‖, Prentice Hall of India, New 

Delhi, 2004. 

 

REFERENCES: 

1 CharlesB.Fleddermann,―EngineeringEthics‖,PearsonPrenticeHall,NewJersey,2004. 
2 Charles E. Harris, Michael S. Pritchard and Michael J. Rabins, ―Engineering Ethics– Concepts 

andCases‖, Cengage Learning, 2009. 

3 JohnRBoatright,―EthicsandtheConductofBusiness‖,PearsonEducation,NewDelhi,2003 
4 EdmundGSeebauerandRobertLBarry,―FundamentalsofEthicsforScientistsandEngineers‖, Oxford 

University Press, Oxford, 2001. 

5 Laura P. Hartman and Joe Desjardins, ―Business Ethics: Decision Making for Personal Integrity and 

Social Responsibility‖ Mc Graw Hill education, India Pvt. Ltd.,New Delhi, 2013. 

6 WorldCommunityServiceCentre,‗ValueEducation‘,Vethathiripublications,Erode,2011. 

 

Web sources: 

www.onlineethics.org www.nspe.org www.globalethics.org www.ethics.org 

 

 

 

 

 

 

 

 

 

http://www.onlineethics.org/
http://www.nspe.org/
http://www.globalethics.org/
http://www.ethics.org/
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	UNIT IV ANALYSISOFDISCRETETIMESIGNALS 12
	UNIT V LINEARTIMEINVARIANT-DISCRETETIMESYSTEMS 12
	TOTAL:60PERIODS (3)
	Attheendofthecourse, thestudentshouldbeableto:

	TEXTBOOK: (2)
	REFERENCES
	SEMESTER III (3)
	OBJECTIVES: (10)
	UNIT I BIASINGOFDISCRETEBJT,JFETAND MOSFET 9
	UNIT II BJTAMPLIFIERS 9
	UNIT III SINGLESTAGEFET,MOSFETAMPLIFIERS 9
	UNIT IV FREQUENCYRESPONSEOFAMPLIFIERS 9
	UNIT V POWERSUPPLIESANDELECTRONICDEVICETESTING 9
	TOTAL: 45 PERIODS
	Afterstudyingthiscourse,thestudentshouldbeable to:

	TEXTBOOKS: (6)
	REFERENCES (1)
	SEMESTER III (4)
	LTPC
	OBJECTIVES: (11)
	LISTOFEXERCISES
	TOTAL:60PERIODS (4)
	Uponcompletionofthecourse, thestudentswillbeableto:

	SEMESTER III (5)
	Thestudentshouldbe made to:

	LISTOFANALOGEXPERIMENTS:
	LISTOFDIGITALEXPERIMENTS
	TOTAL:60 PERIODS (1)
	Oncompletionofthislaboratorycourse,thestudentshouldbeableto:

	OBJECTIVES: (12)
	TheCoursewillenablelearnersto:

	UNIT I
	UNIT II
	UNIT III
	UNITIV
	UNIT V
	TOTAL:30PERIODS
	AttheendofthecourseLearnerswillbeableto:

	TEXTBOOKS: (7)
	REFERENCES (2)
	UNITI CONCEPTS
	UNITII FEMINISTTHEORY
	UNIT III WOMEN’SMOVEMENTS:GLOBAL,NATIONALANDLOCAL
	UNIT IV GENDERANDLANGUAGE
	UNITV GENDERANDREPRESENTATION
	SEMESTER IV
	OBJECTIVES: (13)
	UNIT I PROBABILITYANDRANDOMVARIABLES 12
	UNIT II TWO-DIMENSIONALRANDOMVARIABLES 12
	UNIT III RANDOMPROCESSES 12
	UNIT IV CORRELATIONANDSPECTRALDENSITIES 12
	UNIT V LINEARSYSTEMS WITHRANDOMINPUTS 12
	TOTAL : 60
	PERIODS
	Uponsuccessfulcompletionofthecourse,studentsshouldbe ableto:

	TEXTBOOKS: (8)
	REFERENCES: (8)
	SEMESTER IV (1)
	OBJECTIVES: (14)
	UNIT I FEEDBACKAMPLIFIERSANDSTABILITY 9
	UNIT II OSCILLATORS 9
	UNITIII TUNEDAMPLIFIERS 9
	UNIT IV WAVESHAPINGANDMULTIVIBRATORCIRCUITS 9
	UNIT V POWERAMPLIFIERSANDDCCONVERTERS 9
	TOTAL: 45 PERIODS (1)
	Uponcompletionofthecourse, thestudentshouldbeableto:

	TEXTBOOKS: (9)
	REFERENCES: (9)
	SEMESTER IV (2)
	OBJECTIVES: (15)
	UNIT I AMPLITUDEMODULATION 9
	UNIT II ANGLEMODULATION 9
	UNIT III RANDOMPROCESS 9
	UNIT IV NOISECHARACTERIZATION 9
	UNIT V SAMPLING&QUANTIZATION 9
	TOTAL: 45
	PERIODS (1)
	Attheendofthecourse, thestudentshouldbeableto:

	TEXTBOOKS: (10)
	REFERENCES: (10)
	SEMESTER IV (3)
	OBJECTIVES: (16)
	UNIT I INTRODUCTION 12
	UNIT II ELECTROSTATICS 12
	UNIT III MAGNETOSTATICS 12
	UNIT IV TIME-VARYINGFIELDSANDMAXWELL'sEQUATIONS 12

	UNIT V PLANEELECTROMAGNETICWAVES 12
	TOTAL:60PERIODS (5)
	Bytheendofthiscourse,thestudentshouldbe ableto:

	TEXTBOOKS: (11)
	REFERENCES (3)
	SEMESTER IV (4)
	UNIT I BASICSOFOPERATIONAL AMPLIFIERS 9
	UNIT II APPLICATIONSOFOPERATIONALAMPLIFIERS 9
	UNIT III ANALOGMULTIPLIERAND PLL 9
	UNIT IV ANALOGTODIGITALANDDIGITALTOANALOGCONVERTERS 9
	UNIT V WAVEFORMGENERATORSANDSPECIALFUNCTIONICS 9
	TOTAL:45PERIODS (5)
	Uponcompletionofthecourse, thestudentshouldbeableto:

	TEXTBOOKS: (12)
	REFERENCES: (11)
	SEMESTER IV (5)
	OBJECTIVES: (17)
	UNIT I ENVIRONMENT,ECOSYSTEMSANDBIODIVERSITY 14
	UNIT II ENVIRONMENTALPOLLUTION 8
	UNIT III NATURALRESOURCES 10
	UNIT IV SOCIALISSUES ANDTHEENVIRONMENT 7
	UNIT V HUMANPOPULATIONANDTHEENVIRONMENT 6
	TOTAL:45PERIODS (6)
	TEXTBOOKS: (13)
	REFERENCES: (12)
	SEMESTER IV (6)
	DESIGNANDANALYSISOFTHEFOLLOWINGCIRCUITS
	SIMULATIONUSINGSPICE(UsingTransistor):

	TOTAL: 60 PERIODS
	Oncompletionofthislaboratorycourse,thestudentshouldbeableto:

	SEMESTER IV (7)
	DESIGNANDTESTINGOFTHEFOLLOWINGCIRCUITS
	SIMULATIONUSINGSPICE:
	TOTAL: 60 PERIODS (1)
	Oncompletionofthislaboratorycourse,thestudentshouldbeableto:

	SEMESTER IV (8)
	LEARNINGOUTCOMES:
	Aftercompletingthiscourse,studentwillbeable to:

	SEMESTERV
	OBJECTIVES: (18)
	UNIT I INFORMATIONTHEORY 9
	UNIT II WAVEFORMCODING&REPRESENTATION 9
	UNIT III BASEBANDTRANSMISSION&RECEPTION 9
	UNIT IV DIGITALMODULATIONSCHEME 9
	UNIT V ERRORCONTROLCODING 9
	TOTAL:45 PERIODS (1)
	Uponcompletionofthecourse, thestudentshouldbeableto

	TEXTBOOK: (3)
	REFERENCES (4)
	SEMESTERV (1)
	OBJECTIVES: (19)
	UNIT I DISCRETEFOURIERTRANSFORM 12
	UNIT II INFINITEIMPULSERESPONSEFILTERS 12
	UNIT III FINITEIMPULSERESPONSEFILTERS 12
	UNIT IV FINITEWORDLENGTHEFFECTS 12
	UNIT V INTRODUCTIONTODIGITALSIGNALPROCESSORS 12
	TOTAL:60PERIODS (6)
	Attheendofthecourse, thestudentshouldbeableto

	TEXTBOOK: (4)
	REFERENCES: (13)
	SEMESTERV (2)
	LTPC 3003
	UNIT I COMPUTERORGANIZATION&INSTRUCTIONS 9
	UNIT II ARITHMETIC 9
	UNIT III THE PROCESSOR 9
	UNIT IV MEMORYANDI/OORGANIZATION 9
	UNIT V ADVANCEDCOMPUTERARCHITECTURE 9
	TOTAL:45PERIODS (7)
	Attheendofthecourse, thestudentshouldbeableto

	TEXTBOOKS: (14)
	REFERENCES (5)

	LISTOFOPENELECTIVES (1)
	OPENELECTIVE– I(SEMESTERV)
	SEMESTERV
	OBJECTIVES:
	UNIT I DBMSANDCONCEPTUALDATAMODELING 9
	UNIT II DATABASEQUERYING 11
	UNIT III DATABASEPROGRAMMING 7
	UNIT IV DATABASEDESIGN 9
	UNIT V ADVANCEDTOPICS 9
	TOTAL:45PERIODS
	Uponcompletionofthecourse, thestudentswillbeableto:

	TEXTBOOKS:
	REFERENCES:
	SEMESTERV (1)
	OBJECTIVES: (1)
	UNIT I INTRODUCTIONTOCLOUDCOMPUTING 9
	UNIT II VIRTUALIZATION 9
	UNIT III CLOUDARCHITECTURE,SERVICESANDSTORAGE 9
	UNIT IV RESOURCEMANAGEMENTANDSECURITYINCLOUD 9
	UNIT V CASESTUDIES 9
	TOTAL:45PERIODS (1)
	OnCompletionofthecourse, thestudentsshouldbe ableto:

	OBJECTIVES
	UNIT I NANOELECTRONICS 9
	UNIT II BIONANOTECHNOLOGY 9
	UNIT III NANOTECHNOLOGYINCHEMICALINDUSTRY 9
	UNIT IV NANOTECHNOLOGYINAGRICULTUREANDFOODTECHNOLOGY9
	UNIT V NANOTECHNOLOGYINTEXTILESANDCOSMETICS 9
	TOTAL:45PERIODS (2)
	SEMESTERV (2)
	OBJECTIVES: (2)
	Attheendofthecourse, thestudentisexpectedto

	UNIT I INTRODUCTION 9
	UNIT II ELECTRICALSYSTEMS 9
	UNIT III THERMALSYSTEMS 9
	UNIT IV ENERGYCONSERVATIONINMAJORUTILITIES 9
	UNIT V ECONOMICS 9
	TOTAL:45PERIODS (3)
	Uponcompletionofthiscourse,thestudentscanabletoanalysetheenergydataofindustries.

	TEXTBOOKS: (1)
	REFERENCES: (1)
	SEMESTERV (3)
	OBJECTIVES: (3)
	UNIT I PRINCIPLESOFSOLARRADIATION 10
	UNIT II SOLARENERGY COLLECTION 8
	UNIT III SOLARENERGYSTORAGEANDAPPLICATIONS 7
	UNIT IV WIND ENERGY 10
	UNIT V GEOTHERMALENERGY: 9
	TOTAL:45PERIODS (4)
	SEMESTERV (4)
	OBJECTIVES: (4)
	UNIT I AUTOMOTIVEENGINEAUXILIARYSYSTEMS 9
	UNIT II VEHICLEFRAMESANDSTEERINGSYSTEM 9
	UNIT III TRANSMISSIONSYSTEMS 9
	UNIT IV SUSPENSIONANDBRAKESSYSTEMS 9
	UNIT V ALTERNATIVEENERGYSOURCES 9
	TOTAL:45PERIODS (5)
	Uponcompletionofthiscourse, thestudentswillbe ableto:

	TEXTBOOKS: (2)
	REFERENCES: (2)
	SEMESTERV (5)
	OBJECTIVE:
	UNIT I INTRODUCTION 7
	UNIT II METEOROLOGY 6
	UNIT III CONTROLOFPARTICULATECONTAMINANTS 11
	UNIT IV CONTROLOFGASEOUSCONTAMINANTS 11
	UNIT V INDOORAIRQUALITY MANAGEMENT 10
	TOTAL:45PERIODS (6)
	TEXTBOOKS: (3)
	REFERENCES: (3)
	SEMESTERV (6)
	OBJECTIVES: (5)
	UNIT I FUNDAMENTALSOFGIS 9
	UNIT II SPATIALDATAMODELS 9
	UNIT III DATAINPUTANDTOPOLOGY 9
	UNIT IV DATA ANALYSIS 9
	UNIT V APPLICATIONS 9
	TOTAL:45PERIODS (7)
	Thiscourseequipsthestudentto

	SEMESTERV (7)
	OBJECTIVES: (6)
	Thestudentshouldbe made to:

	UNIT I FUNDAMENTALS&LINKLAYER 9
	UNIT II MEDIAACCESS &INTERNETWORKING 9
	UNIT III ROUTING 9
	UNIT IV TRANSPORTLAYER 9
	UNIT V APPLICATIONLAYER 9
	TOTAL:45PERIODS (8)
	Attheendofthecourse, thestudentshouldbeableto:

	TEXTBOOK:
	REFERENCES


	LISTOF ELECTIVES (1)
	ELECTIVE–I(SEMESTERV)
	SEMESTERV
	OBJECTIVES:
	UNIT I INTRODUCTIONTOOOPANDJAVA FUNDAMENTALS 10
	UNIT II INHERITANCEANDINTERFACES 9
	UNIT III EXCEPTIONHANDLINGAND I/O 9
	UNIT IV MULTITHREADINGANDGENERICPROGRAMMING 8
	UNIT V EVENTDRIVEN PROGRAMMING 9
	TOTAL:45PERIODS
	Uponcompletionofthecourse, studentswillbeableto:

	TEXTBOOKS:
	REFERENCES:
	SEMESTERV (1)
	OBJECTIVES: (1)
	Thestudentshouldbemade:

	UNIT I ELECTRO-PHYSIOLOGYANDBIO-POTENTIALRECORDING 9
	UNIT II BIO-CHEMICALANDNONELECTRICALPARAMETERMEASUREMENT 9
	UNIT III ASSISTDEVICES 9
	UNIT IV PHYSICALMEDICINEANDBIOTELEMETRY 9
	UNIT V RECENTTRENDS INMEDICALINSTRUMENTATION 9
	TOTAL:45PERIODS (1)
	Onsuccessfulcompletionofthiscourse,thestudentshouldbeableto:

	TEXTBOOK:
	REFERENCES: (1)
	OBJECTIVES: (2)
	UNIT I OPERATINGSYSTEMOVERVIEW 7
	UNIT II PROCESSMANAGEMENT 11
	UNITIII STORAGEMANAGEMENT 9
	UNIT IV FILESYSTEMS ANDI/OSYSTEMS 9
	UNIT V CASESTUDY 9
	TOTAL:45PERIODS (2)
	Attheendofthecourse,thestudentsshouldbeableto:

	TEXTBOOK: (1)
	REFERENCES: (2)
	OBJECTIVES: (3)
	Thestudentshouldbemade:

	UNIT I FOUNDATIONFORBEGINNERS 9
	UNIT II BUILDINGBLOCKSOFAROBOT 9
	UNIT III KINEMATICS,DYNAMICSANDDESIGNOFROBOTS&END-EFFECTORS 9
	UNIT IV NAVIGATION,PATHPLANNINGANDCONTROLARCHITECTURE 9
	UNIT V AIANDOTHERRESEARCHTRENDSINROBOTICS 9
	TOTAL:45PERIODS (3)
	Thestudentshouldbeableto:

	TEXTBOOKS: (1)
	REFERENCES: (3)
	OBJECTIVES: (4)
	UNIT I INTRODUCTIONTO NANOTECHNOLOGY 9
	UNIT II FABRICATIONANDCHARACTERIZATIONOFNANOMATERIALS 9
	UNIT III PROPERTIESANDMEASUREMENTOFNANOMATERIALS 9
	UNIT IV NANOSTRUCTURES 9
	UNIT V APPLICATIONSOFNANOTECHNOLOGY 9
	TOTAL:45PERIODS (4)
	Attheendofthecourse, thestudentshouldbeableto:

	TEXTBOOKS: (2)
	REFERENCES: (4)
	OBJECTIVE:
	TOTAL:45PERIODS (5)
	REFERENCES: (5)
	OBJECTIVE: (1)
	UNIT I INTRODUCTION 9
	UNIT II TQMPRINCIPLES 9
	UNIT III TQMTOOLSANDTECHNIQUESI 9
	UNIT IV TQMTOOLSANDTECHNIQUESII 9
	UNIT V QUALITYMANAGEMENTSYSTEM 9
	TOTAL:45PERIODS (6)
	TEXTBOOK: (2)
	REFERENCES: (6)
	SEMESTERV (2)
	L T P C
	OBJECTIVES: (5)
	Thestudentshouldbemade:

	LISTOFEXPERIMENTS:
	DSPPROCESSORBASED IMPLEMENTATION
	TOTAL: 60 PERIODS
	Attheendofthecourse, thestudentshouldbeableto:

	SEMESTERV (3)
	Thestudentshouldbemade:

	LISTOFEXPERIMENTS: (1)
	TOTAL: 60 PERIODS (1)
	Attheendofthecourse,thestudentshouldbeableto:

	SEMESTERV (4)
	OBJECTIVES: (6)
	Thestudentshouldbe made to:

	LISTOFEXPERIMENTS: (2)
	TOTAL: 60 PERIODS (2)
	Attheendofthecourse, thestudentshouldbeableto:

	SEMESTERV (5)
	AIM:
	OBJECTIVES: (7)
	OUTCOME:
	PREREQUISITES:
	UNIT I
	UNIT II
	UNIT III
	UNIT IV
	UNIT V
	References:

	SEMESTERV (6)
	0002
	Module-II
	Module–III
	Module-IV
	Module–V

	COURSEOUTCOMES:
	Afterthecompletionofthecourse, thestudentswillbeableto:

	REFERENCES: (7)
	SEMESTER VI
	UNIT I THE8086 MICROPROCESSOR 9
	UNIT II 8086SYSTEMBUSSTRUCTURE 9
	UNIT III I/OINTERFACING 9
	UNIT IV MICROCONTROLLER 9
	UNIT V INTERFACINGMICROCONTROLLER 9
	TOTAL:45PERIODS (7)
	Attheendofthecourse,thestudentsshouldbeableto:

	TEXTBOOKS: (3)
	REFERENCES: (8)
	SEMESTER VI (1)
	OBJECTIVES: (8)
	UNIT I INTRODUCTIONTOMOSTRANSISTOR 9
	UNIT II COMBINATIONALMOSLOGICCIRCUITS 9
	UNIT III SEQUENTIALCIRCUITDESIGN 9
	UNIT IV DESIGNOFARITHMETICBUILDINGBLOCKSANDSUBSYSTEM 9
	UNITV IMPLEMENTATIONSTRATEGIESANDTESTING 9
	TOTAL:45PERIODS (8)
	UPONCOMPLETIONOFTHECOURSE,STUDENTSSHOULDbeABLETO

	TEXTBOOKS: (4)
	REFERENCES
	SEMESTER VI (2)
	UNIT I WIRELESS CHANNELS 9
	UNIT II CELLULARARCHITECTURE 9
	UNIT III DIGITALSIGNALINGFORFADINGCHANNELS 9
	UNIT IV MULTIPATHMITIGATIONTECHNIQUES 9
	UNIT V MULTIPLEANTENNATECHNIQUES 9
	TOTAL: 45 PERIODS
	Thestudentshouldbeable to:

	TEXTBOOKS: (5)
	REFERENCES: (9)
	SEMESTER VI (3)
	UNIT I INTRODUCTIONTOMANAGEMENTANDORGANIZATIONS 9
	UNIT II PLANNING 9
	UNIT III ORGANISING 9
	UNIT IV DIRECTING 9
	UNIT V CONTROLLING 9
	TOTAL:45 PERIODS
	TEXTBOOKS: (6)
	REFERENCES: (10)
	SEMESTER VI (4)
	OBJECTIVES: (9)
	UNIT I TRANSMISSIONLINETHEORY 9
	UNITII HIGHFREQUENCYTRANSMISSIONLINES 9
	UNIT III IMPEDANCEMATCHINGINHIGHFREQUENCYLINES 9
	UNIT IV WAVEGUIDES 9
	UNIT V RFSYSTEMDESIGN CONCEPTS 9
	TOTAL:45PERIODS (9)
	Uponcompletionofthecourse, thestudentshouldbeableto:

	TEXTBOOKS: (7)
	REFERENCES: (11)


	LISTOF ELECTIVES (2)
	ELECTIVE–II(SEMESTERVI)
	SEMESTER VI
	OBJECTIVES:
	UNIT I INTRODUCTION 9
	UNIT II SYMMETRICCRYPTOGRAPHY 9
	UNITIIIPUBLICKEYCRYPTOGRAPHY 9
	UNITIVMESSAGEAUTHENTICATIONANDINTEGRITY 9
	UNIT V SECURITYPRACTICEANDSYSTEMSECURITY 9
	TOTAL: 45 PERIODS
	Attheendofthecourse, thestudentshouldbeableto:

	TEXTBOOK:
	REFERENCES:
	SEMESTER VI (1)
	OBJECTIVES: (1)
	UNIT I DISCRETE-TIMERANDOMPROCESSES 9
	UNIT II SPECTRUMESTIMATION 10
	UNIT III OPTIMUMFILTERS 9
	UNIT IV ADAPTIVEFILTERS 9
	UNIT V MULTIRESOLUTIONANALYSIS 8
	TOTAL:45PERIODS
	Attheendofthecourse, thestudentshouldbeableto:

	TEXTBOOKS
	REFERENCES: (1)
	SEMESTER VI (2)
	UNIT I INTRODUCTIONTOMEMSAND NEMS 9
	UNIT II MEMSFABRICATIONTECHNOLOGIES 9
	UNIT III MICROSENSORS 9
	UNIT IV MICROACTUATORS 9
	UNIT V NANODEVICES 9
	TOTAL:45PERIODS (1)
	Onsuccessfulcompletionofthiscourse, thestudentshouldbeableto:

	REFERENCES: (2)
	Thestudentshouldbemade:

	UNIT I AUDIOCOMPRESSION 9
	UNIT II IMAGEANDVIDEOCOMPRESSION 9
	UNIT III TEXTCOMPRESSION 7
	UNIT IV GUARANTEEDSERVICEMODEL 10
	UNIT V MULTIMEDIACOMMUNICATION 10
	TOTAL:45PERIODS (2)
	Attheendofthecourse, thestudentshouldbeableto:

	TEXTBOOK: (1)
	REFERENCES
	SEMESTER VI (3)
	OBJECTIVES: (2)
	UNIT I INTRODUCTIONTOANALOGICDESIGNANDCURRENTMIRRORS 9
	UNIT II AMPLIFIERSANDFEEDBACK 9
	UNIT III FREQUENCYRESPONSEOFAMPLIFIERSANDNOISE 9
	UNIT IV OPERATIONAL AMPLIFIER STABILITY AND FREQUENCY COMPENSATION 9
	UNIT V SWITCHEDCAPACITORCIRCUITSANDPLLS 9
	TOTAL:45PERIODS (3)
	Uponcompletionofthecourse, studentshouldbeableto:

	TEXTBOOK: (2)
	REFERENCES: (3)
	SEMESTER VI (4)
	OBJECTIVES: (3)
	Thestudentshouldbemade:

	UNIT I WIRELESSLAN 9
	UNIT II MOBILENETWORKLAYER 9
	UNIT III 3GOVERVIEW 9
	UNIT IV INTERNETWORKINGBETWEENWLANSANDWWANS 9
	UNIT V 4G&Beyond 9

	TOTAL:45PERIODS (4)
	Uponcompletionofthecourse, thestudentwouldbeableto:

	TEXTBOOKS:
	REFERENCES: (4)
	SEMESTER VI (5)
	OBJECTIVE:
	UNITI INTRODUCTION 9
	UNIT II REGISTRATIONOFIPRs 10

	UNIT III AGREEMENTSANDLEGISLATIONS 10
	UNIT IV DIGITALPRODUCTSANDLAW 9
	UNIT V ENFORCEMENTOFIPRs 7

	TOTAL:45PERIODS (5)
	TEXTBOOKS: (1)
	REFERENCES: (5)
	SEMESTERVI 20152L61 MICROPROCESSORS AND MICROCONTROLLERS LABORATORY
	LISTOFEXPERIMENTS:
	8086Programsusing kitsandMASM
	PeripheralsandInterfacingExperiments
	8051ExperimentsusingkitsandMASM

	TOTAL:60PERIODS
	Attheendofthecourse, thestudentshouldbeableto:

	SEMESTER VI (6)
	OBJECTIVES: (4)
	Thestudentshouldbemade:

	LISTOFEXPERIMENTS: (1)
	PartI:DigitalSystemDesignusingHDL &FPGA (24 Periods)
	Part-IIDigitalCircuitDesign (24 Periods)
	Part-IIIAnalogCircuitDesign (12 Periods)

	TOTAL:60PERIODS (1)
	Attheendofthecourse, thestudentshouldbeableto:

	SEMESTER VI (7)
	OBJECTIVES: (5)
	Thecourseaimsto:

	UNIT I
	UNIT II
	UNIT III
	UNIT IV
	UNIT V
	TOTAL: 30 PERIODS
	AttheendofthecourseLearnerswillbeableto:
	RecommendedSoftware

	REFERENCES: (6)
	SEMESTER VII
	LTPC 3003
	UNIT I INTRODUCTIONTOMICROWAVESYSTEMSANDANTENNAS 9
	UNIT II RADIATIONMECHANISMSANDDESIGNASPECTS 9
	UNIT III ANTENNAARRAYSANDAPPLICATIONS 9
	UNIT IV PASSIVEANDACTIVEMICROWAVEDEVICES 9
	UNIT V MICROWAVEDESIGNPRINCIPLES 9
	TOTAL: 45 PERIODS (1)
	Thestudentshouldbeableto:

	TEXTBOOKS: (2)
	REFERENCES: (7)
	SEMESTER VII (1)
	OBJECTIVES: (6)
	UNIT I INTRODUCTIONTOOPTICALFIBERS 9
	UNIT II TRANSMISSIONCHARACTERISTICOFOPTICALFIBER 9
	UNIT III OPTICALSOURCESANDDETECTORS 9
	UNIT IV OPTICALRECEIVER,MEASUREMENTSANDCOUPLING 9
	UNIT V OPTICALCOMMUNICATIONSYSTEMSANDNETWORKS 9
	TOTAL:45PERIODS (6)
	Attheendofthecourse,thestudentshouldbeableto:

	TEXTBOOKS: (3)
	REFERENCES: (8)
	SEMESTER VII (2)
	OBJECTIVES: (7)
	Thestudentshouldbe made to:

	UNIT I INTRODUCTIONTOEMBEDDEDSYSTEMDESIGN 9
	UNIT II ARMPROCESSORANDPERIPHERALS 9
	UNIT III EMBEDDEDPROGRAMMING 9
	UNIT IV REALTIMESYSTEMS 9
	UNIT V PROCESSESANDOPERATINGSYSTEMS 9
	TOTAL: 45 PERIODS (2)
	Attheendofthecourse, thestudentshouldbeableto:

	TEXTBOOKS: (4)
	REFERENCES: (9)


	LISTOFOPENELECTIVES (2)
	OPENELECTIVE–II(SEMESTERVII)
	SEMESTER VII
	OBJECTIVES:
	UNIT I INTRODUCTION 9
	UNIT II ARRAYS 9
	UNIT III STRINGS 9
	UNIT IV FUNCTIONS 9
	UNIT V STRUCTURES 9
	TOTAL:45PERIODS
	Uponcompletionofthiscourse, thestudentswillbe ableto:

	TEXTBOOK:
	REFERENCES:
	SEMESTER VII (1)
	OBJECTIVES: (1)
	UNIT I ALGORITHMANALYSIS,LISTADT 11
	UNITIIS TACKSAND QUEUES 7
	UNIT III SEARCHINGANDSORTINGALGORITHMS 10
	UNIT IV TREES 9
	UNIT V GRAPHS 8
	TOTAL:45PERIODS (1)
	Attheendofthiscourse, thestudentsshouldbeableto:

	TEXTBOOKS:
	REFERENCES: (1)
	SEMESTER VII (2)
	OBJECTIVES: (2)
	UNIT I BASICCIRCUITSANALYSIS 9
	UNIT II NETWORKREDUCTIONANDTHEOREMSFORDCCIRCUITS 9
	UNIT III ACCIRCUITS 9
	UNIT IV THREE PHASECIRCUITS 9
	UNIT V RESONANCEANDCOUPLEDCIRCUITS 9
	TOTAL:45PERIODS (2)
	TEXTBOOKS: (1)
	REFERENCES: (2)
	ToProvide knowledge

	LTPC
	3003

	UNIT I INTRODUCTION 9 (1)
	UNIT II ELECTRICALMACHINESFORRENEWABLEENERGYCONVERSION9
	UNITIII POWERCONVERTERS 9
	UNIT IV ANALYSISOFWINDANDPV SYSTEMS 9
	UNIT V HYBRIDRENEWABLEENERGYSYSTEMS 9
	TOTAL:45PERIODS (3)
	TEXTBOOK: (1)
	REFERENCES: (3)
	SEMESTER VII (3)
	OBJECTIVES: (3)
	UNIT I INTRODUCTION 9 (2)
	UNIT II CHEMICALHAZARDS 9
	UNIT III ENVIRONMENTALCONTROL 9
	UNIT IV HAZARDANALYSIS 9
	UNIT V SAFETYREGULATIONS 9
	TOTAL:45PERIODS (4)
	TEXTBOOK: (2)
	REFERENCES: (4)
	SEMESTER VII (4)
	OBJECTIVE:
	UNIT I INTRODUCTIONTOMATERIALSTESTING 9
	UNIT II MECHANICALTESTING 9
	UNIT III NONDESTRUCTIVETESTING 9
	UNIT IV MATERIALCHARACTERIZATIONTESTING 9
	UNIT V OTHERTESTING 9
	TOTAL:45PERIODS (5)
	TEXTBOOKS: (2)
	REFERENCES: (5)
	SEMESTER VII (5)
	3003

	UNIT I ENVIRONMENTALIMPLICATIONSOFBUILDINGS 9
	UNIT II IMPLICATIONSOFBUILDINGTECHNOLOGIESEMBODIEDENERGY OF BUILDINGS 9
	UNIT III COMFORTSINBUILDING 9
	UNIT IV UTILITYOFSOLARENERGYINBUILDINGS 9
	UNIT V GREENCOMPOSITESFORBUILDINGS 9
	TOTAL:45PERIODS (6)
	REFERENCES: (6)
	SEMESTER VII (6)
	OBJECTIVES: (4)
	UNIT I WATERQUALITYANDPRELIMINARYTREATMENT 9
	UNIT II INDUSTRIALWATERTREATMENT 9
	UNIT III CONVENTIONALTREATMENTMETHODS 9
	UNIT IV WASTEWATERTREATMENT 9
	UNIT V ADSORPTIONANDOXIDATIONPROCESSES 9
	TOTAL:45PERIODS (7)
	TEXTBOOKS: (3)
	REFERENCES: (7)
	19152C75 ADHOC AND WIRELESS SENSOR NETWORKS OBJECTIVES:
	SEMESTER VII (7)
	3003

	UNIT I ADHOCNETWORKS–INTRODUCTIONANDROUTINGPROTOCOLS 9
	UNIT II SENSORNETWORKS–INTRODUCTION&ARCHITECTURES 9
	UNIT III WSNNETWORKINGCONCEPTSANDPROTOCOLS 9
	UNITIV SENSORNETWORKSECURITY 9
	UNIT V SENSORNETWORKPLATFORMSANDTOOLS 9
	TOTAL:45PERIODS (8)
	Attheendofthecourse,thestudentwouldbeableto:

	TEXTBOOKS: (4)
	REFERENCES: (8)


	LISTOF ELECTIVES (3)
	ELECTIVE–III(SEMESTERVII)
	SEMESTER VII
	OBJECTIVES:
	UNIT I CAPACITYOFWIRELESSCHANNELS 9
	UNIT II RADIOWAVEPROPAGATION 9
	UNIT III SPACETIMEBLOCKCODES 9
	UNIT IV SPACETIMETRELLISCODES 9
	UNIT V LAYEREDSPACETIMECODES 9
	TOTAL:45PERIODS
	Thestudentshouldbeableto:

	REFERENCES:
	OBJECTIVES: (1)
	Thestudentshouldbemade:

	UNIT I INTRODUCTIONTOSOFTWARE-DEFINEDRADIOANDCOGNITIVERADIO
	9

	UNIT II COGNITIVERADIOARCHITECTURE 9
	UNIT III SPECTRUMSENSINGANDDYNAMICSPECTRUMACCESS 9
	UNIT IV MACANDNETWORKLAYERDESIGNFORCOGNITIVE RADIO
	9

	UNIT V ADVANCEDTOPICSINCOGNITIVERADIO 9
	TOTAL:45PERIODS (1)
	Attheendofthecourse, thestudentshouldbeableto:

	TEXTBOOKS:
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	UNIT III RECOVERYALGORITHMS 9
	UNIT IV COMPRESSIVESENSINGFOR WSN 9
	UNIT V APPLICATIONSOFCOMPRESSIVESENSING 9
	TOTAL:45 PERIODS (1)
	Attheendofthecourse, thestudentshouldbeableto:

	TEXTBOOKS: (2)
	REFERENCES: (3)
	SEMESTERVIII (3)
	OBJECTIVES: (4)
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