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GENERAL INFORMATION

ABBREVIATIONS USED IN THE CURRICULUM

Cat - Category

L - Lecture

T - Tutorial

P - Practical

Cr - Credits

ENGG - Engineering Sciences (including General, Core and Electives)
HUM - Humanities (including Languages aotther3
SCI - Basic Sciences (including Mathematics)
PRJ - Project Work (including Seminars)

AES - Aerospace Engineering

AIE - Computer Science and Engineeringytificial Intelligence
BIO - Biology

CCE - Computer and Communication Engineering
CHE - Chemical Engineering

CHY - Chemistry

CSE - ComputerScience and Engineering

CcvL - Civil Engineering

CuL - Cultural Education

EAC - Electronics and Computer Engineering

ECE - Electronics and Communication Engineering
EEE - Electrical and Electronics Engineering

ELC - Electrical and Computer Engineering

HUM - Humanities

MAT - Mathematics

MEE - Mechanical Engineering

PHY - Physics

Program Educational Objectives (PEOS)

PEO1: Graduate can demdnate electrical and computengineering problem solving skill along with proficiency in
communication angrofessional excellence in project management and execution.

PEOZ2: Graduate can be employable in engineering services including ICT enabled sectors and also motivated for
entrepreneurship.

PEO3: Graduate will be competent for higher studies in warldss universities and research in industrial
organizations.

PEOA4: Graduate will manifest social commitment, environmental awareness and moral and ethical values in
professional and other discourses.

Course Outcome (CO)i Statements that describe whatdsnts are expected to know, and are able to do at the end
of each course. These relate to the skills, knowledge and behaviour that students acquire in their progress through the
course.

Program Outcomes (POs) Program Outcomes are statements that desevhat students are expected to know and
be able to do upon graduating from the Program. These relate to the skills, knowledge, attitude and behaviour that
students acquire through the program. NBA has defined the Program Outcomes for each discipline.

Program Outcomes (POs) foB.Tech in Electrical and Computer Engineering

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an
engineering specialization to the solution of complex engineering problems.

2. 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.



10.

11.

12.

Design/development of solutionsDesign solutions for complex engineering problems and design system
components or processes that meet the specified needs with appropriate consideration for the public health and
safety, and the cultural, societal, and environmental considerations.

Conduct investigations of complex problemsUse researchased knowledge and research methods including
design of experiments, analysis and interpretation of data, and synthesis of the information to provide valid
conclusions.

Modern tool usage:Createselect, 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.

The engineer and societyApply reasoning informed byhée contextual knowledge to assess societal, health,
safety, legal and cultural issues and the consequent responsibilities relevant to the professional engineering
practice.

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

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice.

Individual and team work: Function effectively as an individual, and as a member or leader in diverse teams,
and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the engineering community
andwith 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.

Project management and finance:Demonstrate knowledge and understandofgthe engineering and
management principles and apply these to oneds own
and in multidisciplinary environments.

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.

Program Specific Outcomes (PSOs)

PSO1: Design and develop autonomous systems by integrating knowledge of electrical and computer engineering
domains.

PSO2: Apply computational and networking skills for secured smart electrical systems.

PSO3: Innovate sustainable solutions for interdisciplinary domains using emerging technologies adveiata
approaches.



CURRICULUM

SEMESTER |
Cat. Code Title LTP Credit
HUM 23ENG101 Technical Communication 203 3
23MAT122 Calculus, Matrix Algebra and Ordinary 310 4
SCl Differential Equations
ENGG 23ELC101 Problem Solving and Algorithmic Thinking 102 2
ENGG 23MEE102 Engineering Graphics and 3D Modelling 203 3
scl 23PHY105/23CHY109 Engin_eering Physics A/Engineering 210 3
Chemistry 1 B
23PHY185/23CHY188 [Engineering Physics Lab- A/Engineering 003 1
SCl Chemistry Lab i B
ENGG 23MEE182 Manufacturing Practice-B 003 1
HUM 22ADM101 Foundations of Indian Heritage 201 2
HUM 22AVP103 Mastery Over Mind 102 2
Total 28 21
SEMESTER I
Cat. Code Title LTP | Credit
SCI 23MAT125 Complex Analysis and Transforms 310 4
scl 23PHY105/230HY10!Engingering Physics A/Engineering 210 3
Chemistry - B
ENGG 23ELC111 Electrical Circuit Analysis 300 3
ENGG 23ELC112 Electronic Devices & Circuits 300 3
ENGG 23ELC113 Digital Electronics 300 3
ENGG 23ELC114 Computer Programming 202 3
ENGG 23EEE183 Electrical Engineering Practice 002 1
ENGG 23ELC181 Electrical, Electronics & Digital lab 002 1
23PHY185/23CHY18{Engineering Physics Labi A/ 003 1
SCl Engineering Chemistry Lab- B
HUM 22ADM111 Glimpses of Glorious India 201 2
Total 28 24
SEMESTER 1l
Cat. Code Title LTP Credit
SCI 23MAT224 Statistics and Foundations of Data Science 310 4
ENGG 23ELC201 Electric Machines 300 3
ENGG 23ELC202 Sensor Circuits & Actuators 300 3
ENGG 23ELC203 Artificial Intelligence 300 3
ENGG 23ELC204 Computer Architecture 200 2
ENGG 23EEE201 Signals & Systems 310 4
ENGG 23ELC205 Object Oriented Programming using Python 202 3
ENGG 23ELC281 Electric Machines Lab 003 1
ENGG 23ELC282 Sensor Circuits & Actuators Lab 003 1
HUM Amrita Value Program 1 100 1
HUM 23LSE201 Life Skills for Engineers | 102 P/F
TOTAL 33 25




SEMESTER IV

Cat. Code Title LTP Credit
ENGG 23ELC211 Operating Systems 202 3
ENGG 23ELC212 Machine Learning ## 310 4
ENGG 23EEE215 Control Systems 302 4
ENGG 23EEE214 Microcontrollers and Applications 302 4
ENGG 23ELC213 Data Structures andAlgorithms 302 4
HUM 23LSE211 Life Skills for Engineers I 102 2
HUM Amrita Value Program 2 100 1

TOTAL 27 22
SEMESTER V

Cat. Code Title LTP Credit
ENGG 23ELC301 Energy Systems 300 3
ENGG 23EEE301 Digital Signal Processing ## 310 4
ENGG 23ELC302 Embedded System Design using ARM 302 4
ENGG 23ELC303 Data Base Systems and Programming 302 4
ENGG Professional Elective I* 300 3
ENGG Professional Elective II* 300 3
ENGG 23ELC381 Energy Systems Lab 002 1
HUM 23LSE301 Life Skills for Engineers llI 102 2
ENGG 23LIV390*** Live In Lab | *** [3]

TOTAL 28 24+[3]
SEMESTER VI

Cat. Code Title LTP Credit
ENGG 23ELC311 Power Electronics and Drives 300 3
ENGG 23ELC312 Computer Networks and loT 300 3
ENGG 23ELC313 Theory of Computation and Compiler Design 310 4
ENGG Professional Elective I11* 300 3
ENGG Professional Elective IV* 300 3
ENGG 23ELC382 Power Electronics and Drives Lab 003 1
ENGG 23ELC383 Computer Networks and IoT Lab 002 1
ENGG 23ELC384 Open Lab 003 1
HUM 23LSE311 Life Skills for Engineers IV 102 2
ENGG 23LIV490*** Live in Lab [I*** [3]
ENGG 23ELC397 Industry Internship P/F

TOTAL 27 21+ [3]




SEMESTER VII

Cat. Code Title LTP Credit
HUM Free Elective** 200 2
ENGG Professional Elective V* 300 3

PRJ 23ELC498 Project Phase | 0018 6
ENGG 23ENV300 Environmental Science P/F
HUM 23LAW300 Indian Constitution P/F

TOTAL 23 11

SEMESTER VI
Cat. Code Title LTP Credit

ENGG Professional ElectiveVvI* 300 3
ENGG Professional Elective VII* 300 3
PRJ 23ELC499 Project Phase Il 0018 6
TOTAL 24 12

Total Credits 160

*Professional Elective- Electives categorised under Engineering, ScieMahematics, Livan-
Labs, and NPTEL CourseStudent can opt for such electives across departments/canpuuskst
with CGPA of 7.0 and above can opt for a maximunBdIPTEL courseswith the credits nq
exceeding.

** Free Electives- This will include courses offered by Faculty of Humanitiesl Social Science
Faculty Arts, Commerce and Media/ Faculty of Managema&ntfita Darshanam (Internationg
Centre for Spiritual Studies).

 Simulation based Tutorialsi These courses have simulatibased tutorials synchronized w
theory. Softwargackages like MATLAB, LABVIEW, Python, ANSYS, etc. will be used for
tutorial. 1 theory and 1 tutorial slot in a week is to be combined as 2 continuous slots to |
simulationbased tutorial.

*** Live -in-Labs - Students undertaking amnelgistering for a Livan-Labs project, can be exemp
from registering for an Elective course in the higher semester.




PROFESSIONAL ELECTIVES

Power & Energy systems

Cat. Code Title LTP Credit
ENGG 23EEE342 Smart Grid 300 3
ENGG 23EEE331 Deregulated Power System 300 3
ENGG 23EEE332 Energy Storage Systems 300 3
ENGG 23EEE333 Instrumentation for Renewable Energy Systems 300 3
ENGG 23EEE334 Power System Operation Control and Stability 300 3
ENGG 23EEE335 Renewable EnergyTechnologies 300 3
ENGG 23EEE336 Digital Power System Protection 300 3
ENGG 23EEE337 High Voltage Engineering 300 3
ENGG 23EEE338 Computer Aided Electrical Machine Design 300 3
ENGG 23EEE339 High Voltage Transmission Systems 300 3
ENGG 23EEE340 Switched Mode Power Converters 300 3
ENGG 23EEE341 Energy Audit and Conservation 300 3

Embedded Systems, Control and Automation

Cat. Code Title LTP Credit
ENGG 23ELC341 Robotics and Automation 300 3
ENGG 23EEE352  AdvancedMicrocontrollers 300 3
ENGG 23EEE353 Digital Signal Processors 300 3
ENGG 23ELC342 Unmanned Aerial Vehicle 300 3
ENGG 23ELC343 FPGA based System Design 300 3
ENGG 23EEE354  Industrial Automation 300 3
ENGG 23ELC344  Wireless Sensor Networks 300 3
ENGG 23EEE355  Biomedical Instrumentation 300 3
ENGG 23EEE356  Advanced Control Systems 300 3
ENGG 23EEE357 Digital Control Systems 300 3
ENGG 23EEE358  Process Control and Instrumentation 300 3

Automotive Systems & EV

Cat. Code Title LTP Credit
ENGG 23EEE361 Systems Engineering for Electric Vehicle 300 3
ENGG 23EEE369 Electric Vehicle Technology 300 3
ENGG 23EEE362 Automotive Control Systems 300 3
ENGG 23EEE363 Vehicular Dynamics and Control 300 3
ENGG 23EEE364 Automotive Electronics 300 3
ENGG 23EEE365 Electric Machines for Electric Vehicle 300 3
ENGG 23EEE366 Autonomous Vehicles 300 3
ENGG 23EEE367 Battery Management System 300 3
ENGG 23EEE368 Condition Monitoring and Predictive Maintenance 300 3

Computing Technologies

Cat. Code Title LTP Credit
ENGG 23ELC361 Digital Image Processing 300 3
ENGG 23ELC362 Big Data Analytics 300 3
ENGG 23ELC363 Cloud Computing 300 3
ENGG 23ELC364 Deep Learning 300 3
ENGG 23ELC365 Block chain Technology 300 3
ENGG 23ELC366 Cyber Security 300 3
ENGG 23ELC367 Natural Language Processing 300 3
ENGG 23ELC368 Green Computing 300 3
ENGG 23ELC369 Evolutionary Optimization Techniques 300 3




Value Added Courses
e-Mobility Business and Policies
RenewableEnergy Policies
Ethical Hacking
Introduction to LabV IEW
Energy Literacy
Soft Computing
Electro Magnetic Interference and Electro Magnetic Compatibility
AUTOSAR
IAdvanced Driver Assistance System
Web Application Development
Mobile Application Development
Robot Operating Systems

Wireless Communications




Evaluation Pattern

Assessment Component Weightage
Theory and Lab integrated coursg Lab Courses
(LTP: 00 X/10X)
Continuous Assessment 30 40
Mid Term Exam 30 20
End Semester/Project 40 40

Continuous Assessment Weightage Splup for Theory and Lab Integrated Courses

Before Midterm (QuizAssignment) * After Midterm (QuizAssignment) *
CAl CA2 CA3 CA4
7.5 7.5 7.5 7.5

*Faculty have the flexibility to adopt Quiz/Assignment / mix of quiz and assignment, totalling up
to four (4)

Continuous Assessment Weightage Splup for Lab Courses

Before Midterm After Midterm
6 Weeks Task or Experiments 6 Weeks Task or Experiments
20 20
List of courses in Amrita Value Programme | & I
Course Title L-T-P Credits
Code
22ADM201 |Strategic Lessons from Mahabharatha 1-0-0 1
22ADM211 |Leadership from Ramayana 1-0-0 1
22AVP210  |Kerala Mural Art and Painting 1-0-0 1
22AVP218 |Yoga Therapy antessons 1-0-0 1
22AVP212  |Introduction to Traditional Indian Systems of Medicine 1-0-0 1
22AVP201 [ YYI Qa [AFTS YR aSaal3as 02100 1
22AVP204  |Lessons from the Upanishads 1-0-0 1
22AVP205 |Message of the Bhagavad Gita 1-0-0 1
22AVP206 |Life and Message of Swami Vivekananda 1-0-0 1
22AVP207 |Life and Teachings of Spiritual Masters of India 1-0-0 1
22AVP208 |Insights into Indian Arts and Literature 1-0-0 1
22AVP213 [Traditional Fine Arts of India 1-0-0 1
22AVP214  |Principles of Worship inndia 1-0-0 1
22AVP215 [Temple Mural Arts in Kerala 1-0-0 1
22AVP218 |Iinsights into Indian Classical Music 1-0-0 1
22AVP219 |Insights into Traditional Indian Painting 1-0-0 1
22AVP220 |Insights into Indian Classical Dance 1-0-0 1
22AVP221 |Indian Martial Arts and Self Defense 1-0-0 1
22AVP209 |Yoga and Meditation 1-0-0 1




PROFESSIONAL ELECTIVES UNDER SCIENCE STREAM

CHEMISTRY
Cat. Course Code |tle LT edit
p

SCI 23CHY240 |omputational Chemistry and Molecular Modelling 300

SClI 23CHY241 |ectrochemicalEnergy Systems and’rocesses 300

SCI 23CHY242 |uelsand Combustion 300

SCI 23CHY243 |reenChemistry and Technology 300

SCI 23CHY244 |strumental Methods of Analysis 300

SCI 23CHY245 |atteries andFuel Cells 300

SCI 23CHY?246 |orrosion Science 300

PHYSICS

SCI 23PHY240 dvanced ClassicalDynamics 300

SClI 23PHY241 lectrical Engineering Materials 300

SCI 23PHY242 hysicsof Lasersand Applications 300

SClI 23PHY243 onceptsof Nanophysicsand Nanotechnology 300

SCI 23PHY244 hysicsof SemiconductorDevices 300

SCI 23PHY245 strophysics 300

Mathematics

SClI 23MAT240 tatistical Inference 300

SCI 23MAT241 itroduction to Game Theory 300

SCI 23MAT242 umerical Methods and Optimization 300
&2 WY %H 4) 6 %3

FREE ELECTIVES OFFERED UNDER MANAGEMENT STREAM

Cat. Course Code Title LTP Credit
HUM 23MNG331 Financial Management 300 3
HUM 23MNG332 Supply Chain Management 300 3
HUM 23MNG333 Marketing Management 300 3
HUM 23MNG334 Project Management 300 3
HUM 23MNG335 Enterprise Management 300 3
HUM 23MNG336 Operations Research 300 3
HUM 23MEE321 Industrial Engineering 300 3
HUM 23MEE322 Managerial Statistics 300 3
HUM 23MEE323 Total Quality Management 300 3
HUM 23MEE324 Lean Manufacturing 300 3
HUM 23CSE321 Software Project Management 300 3
HUM 23CSE322 Financial Engineering 300 3
HUM 23CSE323 Engineering Economic Analysis 300 3
HUM 23CSE324 Information Systems 300 3




FREE ELECTIVES OFFERED UNDER HUMANITIES /SOCIAL SCIENCE STREAMS

Cat. Course Code [Title LTP |Credit
HUM [23CUL230 |Achieving Excellence in LiféAn Indian Perspective 200 2
HUM [23CUL231 [Excellence in Dalily Life 200 2
HUM [23CUL232 [Exploring Science antiechnology in Ancient India 200 2
HUM [23CUL233 |Yoga Psychology 200 2
HUM 23ENG230 |[Business Communication 103 2
HUM 23ENG231 |Indian Thought through English 200 2
HUM 23ENG232 |Insights into Life through English Literature 200 2
HUM 23ENG233 [Technical Communication 200 2
HUM 23ENG234 |Indian Short Stories in English 200 2
HUM [23FRE230 |Proficiency in French Language (Lower) 200 2
HUM 23FRE231 |Proficiency in French Language (Higher) 200 2
HUM 23GER230 |German for Beginners | 200 2
HUM 23GER231 |German for Beginners Il 200 2
HUM 23GER232 |Proficiency in German Language (Lower) 200 2
HUM 23GER233 |Proficiency in German Language (Higher) 200 2
HUM [23HIN230 [Hindi | 200 2
HUM 23HIN231 [Hindi Il 200 2
HUM [23HUM230 [Emotionallntelligence 200 2
HUM [23HUM231 |Glimpses into the Indian Mindthe Growth of Modern India [200 2
HUM [23HUM232 |Glimpses of Eternal India 200 2
HUM 23HUM233 |Glimpses of Indian Economy and Polity 200 2
HUM [23HUM234 Health and Lifestyle 200 2
HUM 23HUMZ235 |Indian Classics for the Twerdyrst Century 200 2
HUM [23HUM236 |Introduction to India Studies 200 2
HUM 23HUMZ237 |Introduction to Sanskrit Language and Literature 200 2
HUM [23HUM238 |National Service Scheme 200 2
HUM [23HUM239 |Psychology for Effective Living 200 2
HUM 23HUM240 |Psychology for Engineers 200 2
HUM 23HUM?241 |Science and SocietyAn Indian Perspective 200 2
HUM 23HUM242 [The Message of Bhagwat Gita 200 2
HUM 23HUM243 [The Message of the Upanishads 200 2
HUM 23HUM244 |Understanding Science of Food and Nutrition 200 2
HUM [23HUM245 |Service Learning 200 2
HUM 23JAP230 [Proficiency in Japanese Language (Lower) 200 2
HUM [23JAP231 |Proficiency in Japanese Language (Higher) 200 2
HUM 23KAN230 |Kannada I 200 2
HUM 23KAN231 |Kannada ll 200 2
HUM 23MAL230 [Malayalam | 200 2
HUM 23MAL231 [Malayalam II 200 2
HUM [23SAN230 |Sanskrit | 200 2
HUM 23SAN231 |Sanskrit Il 200 2
HUM [23SWK230 |Corporate Social Responsibility 200 2
HUM [23SWK231 WorkplaceMental Health 200 2
HUM 23TAM230 ([Tamil | 200 2
HUM 23TAM231 [TAMIL II 200 2




SYLLABUS
SEMESTER |

23ENG101 TECHNICAL COMMUNICATION L -T-P-C: 2-0-3-3

Course Objectives

1 Tointroduce the students to tekements of technical style

1 Tointroduce the basic elements of formal correspondence

1 Tointroduce technical paper writing skills and methods of documentation
1 Toimprove oral presentation skills in formal contexts

Course Outcomes

CO1: Understand andse the basic elements of formal correspondence and methods of documentation.

CO2: Learn to edit technical content for grammatical accuracy and appropriate tone and style.

CO3: Use the library and Internet recourses for research purposes.

CO4: Demonstratghe ability to communicate effectively through group meeshnicd presentations and other
activities.

CO-PO Mapping

PO/PSO
PO1| PO2| PO3| PO4| PO5, PO6| PO7| PO8| PO9| PO10| POl1ll| PO12
CO
Co1 - - - - - - - - - 3 - -
CO2 - - - - - - - - - 3 - -
CO3 - - - 1 - - - - - - - -
CO4 - - - - - - - - 3 3 - -
Syllabus
Unit 1

Mechanics of Writing: Grammar rulésarticles, tenses, auxiliary verbs (primary & modal) prepositions, subjecb
agreement, pronotinantecedent agreement, discourssrkers and sentence linke@eneral Reading and Listening
comprehensioii rearrangement & organization of sentences

Unit 2

Different kinds of written documents: Definitioiisdescriptions instructionsi recommendations user manuals
reportsi proposals Formal Correspondence: Writing formal Lettekéechanics of Writing: impersonal passive &
punctuation Scientific Reading & Listening Comprehension

Unit 3

Technical paper writing: documentation stylelocument editing’ proof reading- Organisingand formatting
Mechanics of Writing: Modifiers, phrasal verbs, tone and style, graphical represenReamting and listening
comprehension of technical documeténi Technical project (1012 pages)Technical presentations

References

1. Hirsh, HerbertL,AiEssenti al Communication Strategies for Scient
2"d Edition, New York IEEE press, 2002

2. Ander son, Paul . V. iTech«iemal e € o A yEditiorn Earciouot Brace A Re ade
College Publication, 2003

3. Strunk, William Jr. and White. E&BacoiiI®8% E|l ements of S

4. Ri ordan, G. Daniel and Paul ey E8"Edtiore(mdanAdapfiafiogldelvni cal R
Delhi: Biztantra, 2004.
5. Michael SwanfiPractical English Usage Oxford University Press, 2000



23MAT 122 CALCULUS, MATRIX ALGEBRA AND ORDINARY DIFFERENTIAL EQUATIONS L-T-P-C: 3-1-0-4

Course Objectives

1 Introduce the concepts of shifting and scaling of functions, tbemtinuity, one and twesided limits,
differentiability.

Introduce tangents, normals, binormals, curvatures, minima and maxima of functions of single variables.
Understand basic concepts of eigen values and eigen vectors.

Apply eigen values and eigencters for diagonalization and quadratic form.

To familiar various methods for solving first and second order differential equations.

Apply numerical techniques to solve the differential equations.

= =4 =4 -4 A

Course Outcomes

CO1: To understand the concepmtfsshifting, scaling of functions, limits, continuity, .and differentiability. To
learn definite integral, partial, and total derivatives.

CO2: To solve the system of equations. Also, understand the notion of eigenvalues and eigenvectors.

CO3: To analye the possibility of diagonalization and hence compute a diagonal matrix, if possible.

CO4: To model the engineering problems as first order linear ordinary differential equations and to learn to solve
them.

CO5: Solve the second order lineandinary differential equations using variation of parameters, undetermined
coefficients.

CO-PO Mapping

PO/PSO
co
co1
Co2
Cos3
Co4
CO5

PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| POl1ll| PO12

W wlw N w
W Wi wN
NIN|(R Rk

Syllabus

Unit 1

Functions and their Graphs. Shifting and Scaling of Graphs. Limit of Functions. Continuous Functions, Discontinuities,
Monotonic FunctionsExtreme Values dfunctions, Concavity and Curve SketchiRgnctions of severable variables:
Partial differentiations, total derivatives, differentiation of implicit functions and transformation of coordinates by
Jacobian.

Unit 2

System of linear Equations, linear independence. Eigen values and Eigen vectors: Definitions and properties. Positive
definite, negative definite and indefinite.

Diagonalization and Orthogonal Diagonalization. Properties of Matrices. Symmetric and Skevetsig Matrices,
Hermitian and Skew Hermitian Matrices and Orthogonal matrices.

Unit 3

Ordinary Differential Equations: Linear Differential Equations and Bernoulli Equation.

Second Order Differential Equations: Eule€auchy Equations, Solution kindetermined Coefficients, Solution by
Variation of Parameters. System of ODEs, Basic Concepts and Theory, Homogeneous SystemanbEmeous
with Constant Coefficients.

Textbooks
1. G.B. Thomas, Calculus, Pearson Educationf! Edlition, 2009.



2. EKreyszig, Advanced Engineering Mathematics, John Wiley and Sén&dition, 2018.

References

1. Monty J. Strauss, Gerald J. Bradley and Karl J. Snfi@alculus, 3¢ Edition, 2002.

2. Dennis G. Zill and Michael R.CullefiAdvanced Engineering Mathematic&™ edition, CBS Publishers, 2012.
3. Bruce A. Finlaysonjintroduction to Chemical Engineering Compuiingohn Wiley & Sons, 2006.



23ELC101 PROBLEM SOLVING AND ALGORITHMIC THINKING L-T-P-C: 1-0-2-2

Course Objective
1 To provide computational perspectivesf problem solvingand focus on desigprinciples and methodef
algorithms.

Course Outcomes

CO1: Developlogical reasoning for problem solving

CO2: Apply constituents of algorithie define andsolve problems

CO3: Analyse problems and algorithlpy tracing its computational states
CO4: Design and implement algorithm(s) for a givsaenario.

CO-PO Mapping

PO/PSO
PO1 PO2| PO3 PO4 PO5 PO6/ PO7 PO8 PO9 PO10 PO11 PO12 PSO1l PSO2 PSO3
CO
COo1 3 1 1 - - - - - - - - - 2 2 1
CO2 3 3 3 - 2 - - 2 2 2 - - 2 2 1
COos3 3 3 3 - - - 2 2 2 - - 2 2 1
CoO4 3 2 3 - 3 - - 2 2 2 - - 2 2 1
Syllabus
Unit 1

Problem Solving and Algorithmic Thinking Overview 1 problem definition, logical reasoningdlgorithm i
definition, practical examples, properties, representation, algorithms Vs programs.

Unit 2
Algorithmic thinkingi Constituents of algorithnisSequence, Selection and Repetition, ingutput; Computatiofi
expressions, logic

Unit 3
Algorithms vs programs, Problem Understanding and Analygisoblem definition, input output, variables, name
binding, data organization: listsdarrays,Algorithms to programs.

Textbook
1. Riley D D., Hunt K A., iComputational Thinking for the ModeRroblem Solvesy CRC press2014.

References

1. Ferragina PandLuccio F, Cdmputational Thinking: First Algorithms, Then CadSpringer 2018.

2. Beecher K.fiComputational Thinking: A beginner's guide to Probisniving and ProgrammingBCS Learning
& Development Limited2017.

3. Curzon P andMcOwan P W, Th# Power of Computational Thinking: Games, Magic and Puzzles to help you
become a computationtilinke® World Scientific Publishing Comparn3017.



23MEE 102 ENGINEERING GRAPHICS AND 3D MODELLING L-T-P-C: 2-0-3-3

Course Obijectives

To understand the BIS and its importance in Technical Drawings.

To appreciate thsignificance of 3D modeling in engineering design and drafting.
To familiarize with 3D modeling software.

= =4 =4 -a -4

Course Outcomes

CO1: Demonstrate proficiency in using BIS for drafting.

CO2: Construct engineering drawings using principles of orthographic and isometric projection.
CO3: Develop models using principles of lateral surface development.

CO4: Create proficiency in developing 3D solid models using the software.

CO-PO Mapping

PO/PSO
co POl1| PO2| PO3| PO4| PO5| PO6| PO7| PO8 PO9| PO10| PO11l
CO1 3 1 3 - 1 - - 3 3 3 -
CO2 3 2 3 1 2 - - 3 3 -
COo3 3 3 3 1 3 1 - 1 3 2 -
CoO4 3 2 3 1 2 - - 1 3 2 -
Syllabus

Introduction to Engineering Graphics and 3D Modelilroduction to BIS of Engineering DrawirigLine type,

dimensioning, Significance of 3Modelling Introduction to 3D Modeling Software

Develop lateral surface development principles for creating 2D representations of 3D objects.

PO12

PR |k |k

To acquire proficiency in orthographic and isometric projection techniques for 2D representation of 3D objects.

Orthographic and Isometrierojections in 3DUnderstanding orthographic projections of points, lines, planes, and

solids in 30 Developing 2D projections of 3D model3eveloping sectional views of 3D models of salideveloping

isometric projections from 3D models of soliealworld applications of orthographic projections.

Development of Lateral Surfacd3eveloping lateral surfaces of right regular prisms, cylinders, pyramids, and cones

Understanding the development of surfaces in 3D mpRekstworld applications of surfacgevelopment

Advanced 3D Modeling TechniqueAdvanced modeling techniques in 3D Modeling Software (Autodesk® Fusion
360®), Creating complex 3D models using multiple tools and technjqAgslications of advanced 3D modeling

techniques in variousdustries Exporting 3D models for prototyping and manufacturing

Textbook

1. Basant Agar wal and C M A g &Editan McGravweHillEdunatioa, 2015 g

Intermediate Users , M Edition, CADArtifex

References

Jain, Maheshwarand Gautam,AEngineering Graphics & Design Khanna Book Publishin@021.
fAutodesk Fusion 360 For Beginners: Part Modeling, Assemblies, and Drawingsorial Book
Bhatt N.D., Panchal V.MandIngle P.R.fiEngineering Drawin@, Charotar Publishing2014.
JohnK.C., AEngineering Graphics for Degreeo,
Shah MB. andRana B.C., iEngineering Drawing and Computer Graphic$earson 2018.

apr®ONPE

le,

Drawi ng,
2. John Willis, Sandeep Dogra, and Cadartifé¥\utodesk Fusion 360: A Power Guide fBeginners and

Prentic



23PHY 105 ENGINEERING PHYSICS - A L-T-P-C: 2-1-0-3

Course Objective
T This course covers basics of Electrostaticsd and Magn
Quantum mechanics required in understanding physgsmiconducting and Dielectric materials also is covered.

Course Outcomes

CO1: Understand electric field, electric potential concepts to solve problems in electrostatics

CO2: Understandrarious atom models.

CO3: Apply the principles of Quantum Mechantessimple applications in atoms, molecules aakitds

CO4: Understand the Physics behind Semiconducting materials and dielectric materials and its applications

CO-PO Mapping
PO/PSO
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Co1
Cco2
COos3
CoO4

w W w w
w W w w
NN NN
NN NN

Syllabus

Unit 1

Review of vectors, Dot products, Cross products, and Triple products. Differential calculus: Gradient, Divergence,

Cur | . Coul ombés | aw. Supeirpiosdrntetom gomd ncoplienudcdsectdr st
Appl i cat i on s The turl @ elactsicsfiélds Eldctacypotential, meaning of electric potential, Equipotential

surfaces, Potential of localized charge distribution, Work and energy in electrostatics, Energy of a point charge
distribution, Energy of continuous charge disition.

Magnetic fields, Magnetic forces, Currents,Bda var t | aw, Divergence and Curl of n
its applications.

Unit 2
Atomic structure: Historical Development of atomicustt t ur e s : Thomsonbés Model , Rut her
formula and itgredictions, Atomic spectraBohr 6 s Model , S pHiementarfy QuahtuméPhysidd,o d e |

Conductors Wave particle duality, uncertainty principle, potential well, tunnelling, t@btbax. Simulated emission
and lasers

Unit 3

Semiconductors, Dielectrics Classification of semiconductors, doping, temperature dependence, minority carriers and
recombination, diffusion and conduction equations, continuity equation

Optical Properts Light propagation in a homogeneous medium, absorption, scattering, luminescence, phosphors,
LEDs, polarization, LCDs, electro optic effects.

Textbooks

1. David J Griffiths @l nt i"BddiancPearsonn20150 El ectrodynamicso,

2. Arthur BeiserShobhitMahajarand S. RaiChoudhupyd Concept s of Modern Physicso, M
India Private Limited, 2017.

3. SOKasap, APrinciples of EI @mdition,deGraw HMBducation, 2008 and Devi

References
1. Halliday, ResnicendJ ear | Wal ker , i Pr'Edidon, wileg, 8010 f Physicso, 10
2. Charles Kittel, @l ntr o'dHditon,Wdey,20122 Sol i d State Physicso

3. David J Griffiths, fi | nt r ¥EditiantPeassan EdusaticQ,2&.nt um Mechani cs



23PHY 185

ENGINEERING PHYSICS LAB - A

L-T-P-C:0-0-3-1

Course Objectives

1

Course Outcomes
CO1: Be able to design and perform experiment to study the electrical propengtas and semiconductors.

To introduce experiments for the understanding of physics concepts in the areas of electronics, optics,

semiconductors, quantum mechanics and electricity and magnetism.

To acquire experimental skills in studying electrical properties of metals and semiconductors, optical and quantum
phenomena and measurement of magnetic field.

CO2: Be able to design, perform experiments on dispersion, interference and diffraction.

COa3: Be able to design, perform experiments to measure magnetic field.

CO4: Perform experiment to study atomic spectrum patdm and quantum nature of light.

CO-PO Mapping

List of Experiments

1. F o s t fiading resistamceé pirgueit length of the wire and to find the resistivity of the material of

© ®

No gakwh

PO/PSO

Co1
Cco2
CO3
CO4

PO1 | PO2

w W w w
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1
1
1
1
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Laseri wavelength and particle size determination.

Band gap of a semiconductor.

Solar celli efficiency and fill factor of the cell.

Verifying the quantum nature of hydrogen atom by measuring the wavelengths of spectral

series

Phobelectric Effeci Pl anck 6 s

constant

of given

PO8 | PO9
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Measurement of the magnetic field of paired coils in a Helmholtz arrangement.
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23MEE 182 MANUFACTURING PRACTICE -B L-T-P-C: 0-0-3-1

Course Objectives

Impart the knowledge of general safety procedures that should be observed on the shop floor.

Use modelling software to design and print simple geometry for additive manufacturing processes.

Handson experience arc welding and solderingperations.

Use of different tools and accessories used for basic manufacturing processes.

Familiarize with the essential pneumatic and eleptreumatic components for automation and design pneumatic

/ electropneumatic circuits for the given simajgplication

1 Understanding the functioning of various ssystems of automobiles, such as the power train, steering system,
suspension system, and braking system and realize the importance of recent developments in automotive
technologies.

= =4 -4 -4 -4

Course Outcomes

CO1.: Practice safety procedures in a shop floor environment

CO2: Select appropriate tools and methods for basic manufacturing processes

COa3: Build simple geometries using additive manufacturing process

CO4: Perform basic metals joining using welding @otdering

CO5: Design, simulate and test simple pneumatic and electro pneumatic circuit for automation application

CO6: Understand the functioning of automotive systems and realize the importance of recent developments in
automotivetechnologies

CO-PO MAPPING

PO/PSO
(6{0)
COo1
CO2
CO3
Cco4
CO5
CO6

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

1
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Syllabus

Additive Manufacturing Laboratory: Introduction to digital manufacturing. Introduction to Additive Manufacturing
typesi additive manufacturing applicatiordaterials for 3D printing, CAD Modelling for Additivenanufacturing,

Slicing and STL file generatierG code generation3D printing of simple geometries.

Mechanical Engineering Laboratory: Study of tools and equipment used for basic manufacturing processes. Manual
arc welding practice for making Butt andpb.joints- Soldering Practice. Introduction to Machine Tools and Machining
Processes.

Automation lab:Design, simulate and test pneumatic and elgmeumatic circuits. Introduction to PLCPLC
programming for automation applications.

Automobile Engineseing lab: Overview of automobiles components functioning of various subystems; Power
train, steering system, suspension system and braking system. Introduction to electric vehicles, hybrid vehicles,
alternate fuels. Introduction to E Mobility.



22ADM101 FOUNDATIONS OF INDIAN HERITAGE L-T-P-C: 2-0-1-2

Course Objectives

1 To introduce students to the depths and richness of the Indian heritage and knowledge traditions, and to enable

them to obtain a synoptic view of tigeandiose achievements of India in diverse fields. To equip students with a

knowledge of their country and its eternal values

Course Outcomes

COl:l ncrease student understanding of true essence

Emancipating Indian histories and practices from manipulation, misunderstandings, and other
ideological baggage thus, shows its contemporary relevance .

CO2: Understand the ethical and political strategic concepts to induce critical approach to v arious
theories about India .

CO3:Familiarize students with the multidi mension
and society in general .

CO4: Appreciate the socio -political and strategic innovations based on Indian knowledge systems.
Gives an understanding of bringing Indian teaching into practical life.

CO-PO Mapping

PO/PSO
PO1| PO2| PO3| PO4| PO5 PO6| PO7| PO8| PO9| PO10| POl1ll| PO12
CO
Cco1 - - - 2 - - - 2 - - - -
CO2 - 1 - - - 1 1 3 - - - -
COo3 - - - - - 1 2 3 - - - -
Co4 3 - - - - 3 3 3 - - - -
Syllabus
Unit 1

Educational Heritage of Ancient India
Life and Happiness

Impact of Colonialism and Decolonization
A timeline ofEarly Indian Subcontinent

Unit 2

Pinnacle of Selflessness and ultimate freedom
Indian approach towards life

Circle of Life

Ocean of love; Indian Mahatmas.

Unit 3

Man's association with Nature

Celebrating life 24/7.

Metaphors and Tropes

Become A StrategiThinker (Games / Indic activity)

Unit 4

India: In the Views of Other Scholars and Travellers

Personality Development Through Yoga.

Hallmark of Indian Traditions: Advaita Vedanta, Theory of oneness
Conversations on Compassion with Amma

Text Book
1. Foundations of Indian Heritagén house publication

of

of I n

man 0



References

The beautiful tree by Dharampal

Peasants and Monks in British India by William Pinch

India, that is Bharat: Coloniality, Civilisation, Constitution by J Sai Deepak
AwakenChildren Dialogues with Mata Amritanandamayi

Man, and Nature by Mata Amritanandamayi Devi

What Becomes of the Soul After Death, Divine Life Society

o0k wNRE



22AVP103 MASTERY OVER MIND L-T-P-C: 1-0-2-2

Course Objectives

1 Mastery Over Mind (MaOM) is an Amrita initiative to implement schemes and organize univeidsty
programs to enhance health and wellbeing of all faculty, staff, and students (UNBEDG

1 It gives an introduction to immediate and lelegm benefits of MA OM meditation and equips every attendee
to manage stressful emotions and anxiety, in turn facilitating inner peace and harmony.

91 This course will enhance the understanding of experigntalar ni ng based on the Univer si
for Life along with Education for Livingd and is aim
potential of oneds true Being and the fulfil ment of I

Course Outcomes

CO1: Describe what meditation is and to understand its Hesleits.

CO2: Understand the causes of stress and how meditation improveseiveil

CO3: Understand the scienoé meditation.

CO4: Learn and practicklA OM meditation in dailyife.

CO5: Undestand the application of meditation to improve communication and relationships.
CO6: Understand the power of meditation in compassiovenaction.

CO-PO Mapping

PO/PSO
POl1| PO2| PO3| PO4| PO5, PO6| PO7| PO8| PO9| PO10| POl1ll| PO12
CO
Cco1 - - - - - - - 1 2 2 - 2
Co2 - - 2 - 2 - - - 2 2 - 2
CO3 - - - 2 - - 2 2 2 - 2
CO4 - - 3 - 3 - 2 3 3 3 - 3
CO5 - - 2 - 2 - - 2 2 3 - 3
CO6 - - 2 - - - - 2 2 2 - 2
Syllabus
Unit 1

Describe Meditation and Understand its Benefits
A: Importanceof meditation How doesmeditationhelpto overcomeobstacledn life (Pre-recordedvideo withSwami

Shubhamritanand®uri).

Readingl: Why Meditate? (Swami Shubamritanandi.

Reading20 St i | | ness of tAmdatanMdama)§ 02L) iviatgmriganandamayiMlission
Trust.

AdditionalReading AbhyasaYoga: TheYogaof Practice. (Br. Achyutamrit@haitanya)

B: Understand how meditation works. Understand how meditation helps in imgobysigal and mental health.
Understand how meditation helps in the depmient of personality (Pre-recorded video withDr. Ram
Manohar)

Readingl: Allen, Cynthia(2020)ThePotentialHealth Benefitof Meditation

Additional ReadingSharmaHari (2022) Meditation:Process an#ffects

Unit 2

Causes of Stress and How Meditation Improves \vgithg.

A: Learn how to prepare for meditation. Understand the aids that can help in effeptaeligingmeditation.
Understandherole of sleep,physicalactivity, anda balancedlietin supportingmeditation. Pre-recorded video
with Dr. RamManohar)

B: Causes of Stress. The problem of not being relaxed. Effects of stress on healthetitationhelpsto relieve
stressBasicsof stressnanagemerdthomeandtheworkplace(Pre-recordedvideowith Prof Udhaykumar)
Reading 1:Mayo Clinic Staff (2022, April 29)Meditation: A Simple, Fast Way ®educe Stressdayo Clinic.
https://www.mayoclinic.org/testsrocedures/meditationfidepth/meditation/ar0045858 PDF provided)



https://www.mayoclinic.org/tests-procedures/meditation/in-depth/meditation/art-20045858
https://www.mayoclinic.org/tests-procedures/meditation/in-depth/meditation/art-20045858

Reading 260 Ef f i ci ent A c t Aroritam &Gam@ye(20p2). datadnitBnandamayi
Mission Trust.

Unit 3

The Science of Meditation

A: A preliminary understanding of the Science of meditation. What can modern seisaboutthis tradition-
basedmnethod?Pre-recordedvideowith Dr. ShyarmDiwakar).

B: How meditation helpsiumanityaccordingo what weknow from scientificesearch

(Pre-recordedvideowith Dr. ShyanDiwakar)

Readingl: DoesMeditation Aid Brain andMental Health(Dr ShyamDiwakar)

Reading 226 Sci ence and Spi r iAmrilaml Gamaya2022). QfataApritamandarBayi i n
Mission Trust.

Unit 4

Practicing MA OM Meditation in Daily Life

GuidedMeditationSessiongollowing scriptsprovided(Level Oneto Level Five).

Readingl: MA OM andWhite Flower Meditation: A Brief Note (Swami Atmananduri).

Reading26 Li ve i n the Pr es e AnritalviGamayd2022)0 Ma@matanandamayMidsion n
Trust.

Unit 5

Improving Communication and Relationships

How meditation ananindfulness influence interpersonal communicatibime role ofmeditation in improving
relationship quality in the family, at the university and inntbekplace (Pre-recorded video witlbr Shobhana
Madhavan)

Reading 1:Seppala E (2022, June 305 Uneyected Ways Meditation Improv&slationships a Lot.
Psychology Today. https:/www.psychologytoday.com/intl/blog/feeliny/202206/5unexpectedvays
meditatiorimprovesrelationshipdot.

Reading26 At t i t ude . &mritam &prayf2022h Blatai Amritanandamayission Trust.

Unit 6

Meditation andCompassiordriven Action

Understand how meditation can help to motivate compashkivan action (Pre-recordedvideo withDr
Shobhanaviadhavan)

Readingl: SchindlerS.,& Friese M. (2022).Therelationof mindfulnessandprosociabehaviorWhat dowe (not)
know?.Current Opinion in Psychology4, 151-156.

Reading26 Sy mpat hy and Co mp aAmstamdGamadd2022). MpténeritanaidaniyiMission
Trust.

Textbooks

1. Meditation and Spiritual LifeSwami Yatiswarananda, Ramakrishna Math

2. The Complete Works of Swami Vivekananda Vol Vii by Advaita Ashram Mayavati Almora Himalayas

3. Dhyana YogeHoly Gita Swami Chinmayanda

4. Voice of God, Chandrasekharendra Saraswati, 68th Acharya of Sri Kanchi Kamakoti Peetam

5. Hindu DharmaChandrasekharendra &swati, 68th Acharya of Sri Kanchi Kamakoti Peetam

6. Mind: | tdés My sSwaniSivansndaSamswationt r o |

7. Amritam Gamaya (2022). Mata Amritanandamayi Mission Trust.

8. Books on Ammads teachings | i ke Awaken children, From

9. The SciencefoMeditation: How to Change Your Brain, Mind and Body by Daniel Goleman and Richard. J.
Davidson.

10. Allen, Cynthia (2020) The Potential Health Benefits of Meditation

11. Seppala E (2022, June 30th Unexpected Ways Meditation Improves Relationships a Lot.gsyduzy
12. Sharma, Hari (2022) Meditation: Process and Effects

13. Mayo Clinic Staff (2022, April 29). Meditation: A Simple, Fast Way to Reduce Stress.


http://www.psychologytoday.com/intl/blog/feeling-it/202206/5-unexpected-ways-
http://www.psychologytoday.com/intl/blog/feeling-it/202206/5-unexpected-ways-
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23MAT 125 COMPLEX ANALYSIS AND TRANSFORMS L-T-P-C: 3-1-0-4

Course Objectives

1 Toperform calculus for complex variables.

1 To understand the residues and pole and evaluate the complete integrations.
1 To understand and apply Laplace transform to solve differential equations.

1 To understand the concepts of Fourier series and Fourier tmassfo

Course Outcomes

CO1: To carry out differentiation for complex functions.

CO2: To perform integral calculus in complex variables.

CO3: To apply the Laplace transform for solving the ordinary differential equations.
CO4: To understand and apply the Fourier series for solving heat and wave equations.
CO5: To understand the Fourier transform and its properties.

CO-PO Mapping

PO/PSO
Cco
co1
CO2
Cos3
Co4
CO5

PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| POl1ll| PO12
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Syllabus

Unit 1

Complex Analysis:Analytic Functions, Cauchy Riemann Equations, Laplace Equation, Conformal mapping.
Complex LinelIntegral, Cauchy Integral Theorem, Cauchy Integral Formula. Power Series, Taylor Series and
Maclaurin Series. Laurent Series, Zeros and Singularities, Residues, Cauchy Residue Theorem.

Unit 2

Laplace Transforms, Inverse Transforms, Linearity, Shiftimgn3forms of Derivatives and Integrals, Differential
Equations, Unit Step Function, Second Shifting Theor em,
Transforms. Convolution, Integral Equations, Differential Equations, Systems of Diiféiiequations. Applications

in Engineering problems.

Unit 3
Fourier Series, Periodic functions, Full range and Half range Fourier series. Fourier integral. Fourier transform,
properties of Fourier transform. Fourier series solution of one dimensional wave and heat equations.

Textbook
1. E Kreyszig Advanced Enigeering Mathematias 10" Edition, John Wiley and Sons, 2018.

References
1. Dennis G. Zill and Michael RCullen Advanced Engineering Mathematic™ Edition, CBS Publishers, 2012.
2. Bruce A. Finlaysonjintroduction to Chemical Engineering Computingohn Wiley & Sons, 2006.



23CHY 109 ENGINEERING CHEMISTRY -B L-T-P-C: 2-1-0-3

Course Objectives

1 Apply numerical techniques to solve the differential equations.

1 The objective of the course is to impart knowledge on the concepts of chemistry involved in the application of
engineering materials that are used in the industrytdaay life.

Course Outcomes

CO1: Characterize the solids usingray diffraction technique and analyse the materials using computational tools.

CO2: Apply the fundamental principles of electrochemistry to illustrate the functioning of electrochemical energy
systems.

CO3: Undesstand the application of polymers in fabricating integrated electronic devices.

CO-PO Mapping

PO/PSO
POl1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| POl1l| PO12
CO
COo1 3 1 - - - - - - - - - -
CO2 3 1 - - - - - - - - - -
COos3 3 1 - - - - - - - - - -
Syllabus
Unit 1

Crystalline and amorphous solids, isotropy and anisotropy, Miller indices, space lattice and unit cell, Bravais lattices,

the seven crystal systems and their Bravais latticesaX diffraction-Br aggds equati on and exper
(powder method and rotating crystal technigue), types of cryistaislecular, covalent, metallic and ionic crystals

close packing of spheréshexagonal, cubic and body centred cubic paclétements of symmetry in crystal systems,

defects in crystal$ stoichiometric, norstoichiometric, extrinsic and intrinsic defects. Vesktfor visualization of

crystal structures.

Solar energjy introduction, utilization and conversion, photovoltaic celtesign, construction and working, panels

and arrays. Advantages and disadvantages of PV cells. DSSC (elementary treatment).

Unit 2

Faradays laws, origin of potential, electrochemical series, reference electrodes, Nernst equation, introduction to
batteiesi classificatiori primary, secondary and reserve (thermal) batteries. Charactdristatispotential, current,
capacity and storage density, energy efficiency. Construction, working and application of Leclanictizucadell,

Li-MnO: cell, leadacid batteries. NCd battery, Lithium ion batteries. Fuel celfonstruction and working of PEMEC

Unit 3

Conducting polymers: Conducting mechanisr&sectron transport and bipolar polymers. Photoconductive polymers:
Charge carriers, chargejectors, charge transport, charge trapping. Liquid crystalline polymers: Fundamentals and
process, liquid crystalline displayapplications. Polymers for light emitting diodesitroduction, polymer structures,
Organic LEDstheir functioningadvantage and disadvantages over conventional LEDeir commercial uses.
Piezoelectric materiaisworking principle and applications

References
1. Jain and Jain, fAEngineering Chemistryod, Dhanpat Rai P
2. Patrick M. WoodwardPavel KarenJohn S. O. Evan§iSolid State Materials ChemiséryCambridge University
Press, 2021.
3. Vladimir S. Bagotsky, Alexander M. Skundin, Yurij M. Volfkovigiectrochemical Power Sources, Batteries,
Fuel Cells, and Supercap#orso, John Wiley and Sons, 2015.
4. Bansi D. MalhotrafiHandbook of Polymers in Electroné@sRapra Technology Limited, 2002.
5. Ye Zhou, Guanglong DingPolymer Nanocomposite Materials: Applications in Integrated Electronic Deayices
Wiley-VCH, 2021.



23ELC111 ELECTRICAL CIRCUIT ANALYSIS L-T-P-C: 3-0-0-3

Course Objective

1 Toimpart knowledge on the operation and analysis of electrical circuits under steady state and transient conditions.

Course Outcomes

CO1: Understand the fundamental laws domnulate the equations for DC and AC electric networks.
CO2: Compute the steady state electrical quantities using network theorems and graph theory.
CO3: Analyze the behavior of electric circuits under transient conditions.

CO4: Evaluate three phaseaiits and two port networks.

CO-PO Mapping

PO/PSO
co PO1 PO2 PO3 PO4/ PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 pso1l PSO2 PSO3
COo1 3 3 1 - - - - - - - - - 2 - -
CO2 3 3 2 - 1 - - - - - - - 2 - -
COos3 3 3 2 - 1 - - - - - - - 2 - -
CoO4 3 3 2 - 1 - - - - - - - 2 - -
Syllabus
Unit 1

Review of circuit elements, fundamental laws, AC fundamentals, Phasor representations, Power and power factor.

Steady state analysis of DC and Aitcuits: Practice of Mesh Current and Node Voltage analysis of circuits with
independent and dependent sourcaurce transformation, Starelta Transformation, Network Theorerighevenin

and Nortonds theor ems, Superpefieti dmedbhemremel Mage mém
Theorem

Unit 2

Graph Theory: Incidence matrix, Fundamental$at Matrix, Fundamental Cutset Matrix, Formulation of network
equations using KCL and KV[Transient Analysis: Time domain analysis of first aedond order circuiiswith DC
excitation, Analysis of AC circuits using Laplace transfarfrequency response of series and parallel circuits: RLC
Resonance, @actor and Bandwidth

Unit 3

Three phase systenisThree phase-@ire and 4wire circuits, balanced and unbalanced, Star and Delta connected
source and load®hasor Diagrams, Complex pow&oupled circuitsi Dot convention, Analysis using Laplace
TransformsTwo-Port Networks: Z, Y, ABCD, hybrid and inverse hybrid parameters, interconngctiod
relationships among different network parameters.

Textbook
1. Alexander CK. and Sadiku MN. O., Fundamentals of electric circuitst" Edition, McGrawHill, New York,
2022.

References
1. Nahvi M and Edmini st er QGircuitsS® Bdiian moGrawaill, NewiYorle 2007 EI ect r i
2. Hayt W, Kemmerly J and Durbin S Engineering circuit analysis,"8BEdition, McGrawHill Higher Education,
2013.
3. Van Valkenburg ME., Network Analysis,"8Edition, Prentice Haltindia, New Delhi, 2011.



23ELC112 ELECTRONIC DEVICES & CIRCUITS L-T-P-C: 3-0-0-3

Course Objective

1 To impart knowledge on the fundamental concepé¢sign and development of analog electronic and integrated
circuits forvarious applications.

Course Outcomes

CO1: Understand the working principle of Diodes, transistors, MOSFET and Operational Amplifier
CO2: Analyse the characteristics of Diodes, transistors, MOSFET and Operational Amplifier

COa3: Designelectroniccircuitsusing BJT, MOSFET and OPAMRar various applications.

CO-PO Mapping

PO/PSO
PO1 PO2| PO3 P04 PO5 PO6/ PO7/ PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
COo1 3 1 - - - - - - - - - - 1 - -
CO2 3 2 1 - - - - - - - - - 1 - -
COos3 3 3 3 - - - - 1 - - - - 2 - -
Syllabus
Unit 1

Overview of Semiconductor devicd8N- Junction Diodd characteristics, rectifieris Clippers and clampers. Zener
Diode i Regulated power supplies. Transistocharacteristics, modes of operation, BJT as a swikcinsistor
Biasing, Load line analysis, BJT as an amplifier.

Unit 2
MOSFET - Introduction, device structures and physical operations, Biasing, small signal operation and models, MOS
CS Amplifiers, frequency and switching characteristics, Differential Afrags.

Unit 3

Operational amplifiers: Equivalent circuit, Characteristics, Applications of Op Amp: amplifeusxmingamplifiers
T Integrator, Differentiator Voltage comparatoris Schmitt trigger with voltage limitér Precision rectifier circuits
Sample and Hold circuit.

Textbooks

1. Adel . S. Sedr a, Kennet h. C. 8 fmwditibrh Oxforidl MriiversitpRrdsse 2005r oni ¢ Ci r ¢
2. Boylestad and NashleskyElectronic Devices and Circuit Theory, 1Bdition, PHI,.

References

1. Edward Hughe§ Electrical and Electronics Technology, Pearson® Etlition.

2. Thomas LFloydandDavid L. Buchla Electronics Fundamentals, Circuits, Devices and applica88rEdition.
3. Thomas L Floyd, Electronic Device$! Edition, PHI.

23ELC113 DIGITAL ELECTRONICS L-T-P-C: 3-0-0-3

Course Objective
1 To acquire the basic knowledge of digital logic to analyze, design and implement combinational and sequential
logic circuits

Course Outcomes

COL1: Understandhe basics concepts of digital systems

CO2: Develop logic functionsisingvariousminimization methods.
CO3: Implement logidunctionsusing combinational logic circuits.



CO4: Analy= thesynchronous and asynchronous sequential circuits.

CO-PO Mapping

PO/PSO
PO1 PO2| PO3 P04 PO5 PO6/ PO7/ PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
Co1 3 - - - - - - - - - - - - - -
(6{0)) 3 3 3 - - - - 1 - 1 - - 1 - -
COos3 3 3 3 - - - - 1 - 1 - - 1 - -
CO4 3 3 3 - - - - 1 - 1 - - 1 - -
Syllabus
Unit 1

Introduction to Digital system DesignDigital Logic, Boolean Algebra, Boolean function minimizationrsM&p,
Combinational Circuit design, Design of Adder, Subtractor circuits, Design of common digital elements.

Unit 2
Design of complex combinational cirits, Combinational logic problem design, Combinational Logic design, Logic
Design with PLA, Synchronous Sequential Circuit Design, Design of Sequential modules

Unit 3
Programmable Logic Devices, Design of Arithmetic Circuits, Design of Memory Cirglgisrithmic State Machines
Chart, Design of Computer Instruction Set and the CPU

Textbook

1. Stephen Brown, Zvonko Vranesi c, AFundamentals of Di g
Publishing Company Limited, Special Indian Edition, 2007.

References

1. Morris Mano, rB'BEditjan,tPaarsonEdusation, RA06.

2. DonaldDGi vone, ADi gital Principles and Designo, Tata McCc
3. All en Dewey, fiAnal ysi s and De sPublishing Comaanyglioa9.a | Syst ems
4., John F. Wakerly, ADi git al 39PBditien, RearsoPEdication; 200le s and Pr act

23ELC114 COMPUTER PROGRAMMING L-T-P-C: 2-0-2-3

Pre-requisite: Problem Solving and Algorithmic Thinking

Course Objective
To learn fundamentals of programming through C.

Course Outcomes

CO1: Understand standard and user defined data typesys, strings, pointers, structures and union
CO2: Familiarize typical programming constructs.

CO3: Apply control structures for algorithms.

CO4: Analyze programs through debugging for coding errors.

CO-PO Mapping

PO/PSO
PO1 PO2 PO3 PO4| PO5 PO6 PO7 PO8 PO9 PO10| PO11| PO12 PSO1l PSO2 PSO3
CcO

Co1 3 1 2 - - - - 2 2 2 - - 2 2 1



COo2 3 3 3 - 2 - - 2 2 2 - - 2 2 1

CcOo3 3 3 3 - 2 - - 2 2 2 - - 2 2 1
Cco4 3 3 3 - 2 - - 2 2 2 - - 2 2 1
Syllabus
Unit 1

Structure of C programs, data types, data wguiput statements, control structur&sinctionsi inter function
communication, standard functions, scope. Aria¥® & 2D arrays. Recursiohrecursive functions.

Unit 2

Strings: fixed length and variable length strings, strings and characters, string input, output, array of stngpgs, stri
manipulation functions, sorting of strings. Pointers: introduction, compatibility, arrays and pointers, Dynamic memory
allocation, arrays of pointers, pointer arithmetic.

Unit 3
Structures: structure vs array comparison, complex structures, struatdré&sctions, Union. Files and streams, file
input output, command line arguments.

Textbook
1. Forouzan BA., Gilberg R F., iComputer Science: A structured programming approach using '¢ Egition,
Cengage Learning2006.

References

1. Byron Gottfried Préigramming With G , ™" Edition, McGrawHill, 2018.

2. Brian W. Kernighan and Dennis M. Ritchielh@ C Programming Language, " E2lition, Prentice Hall, 1988.

3. Eric S. Roberts Arfiand Science of & Addison Wesley995.

4. Jeri Hanly and Elliot Koffman Priblem Solving and Program Design ind0G " Bslition, Addison Wesley
Pearson 2007.

23EEE183 ELECTRICAL ENGINEERING PRACTICE L-T-P-C: 0-0-2-1

Course Obijective
1 To develop practical skill in handling Electrical and Electronic appliancegatadlations.

Course Outcomes

CO1: Familiarize theelectrical toolselectronic componentandsafety measures.
CO2: Understandheoperation of electrical and electronic appliances.

CO3: Performdomestic wiring and soldering.

CO-PO Mapping

PO/PSC
PO1|PO2|PO3|P0O4 PO5 | PO6 PO7 PO8 POY PO1C|PO11 PO1Zz| PSO1 | PSO2 |PSC
Ccol | 3 | - - - - 1 - 1 3 - - 1 1 - -
Cco2 | 3 | - - - - - - 1 3 - - 1 1 - -
Co3 | 3 | - - - - 1 - 1 3 - - 1 1 - -
Syllabus

Electronics: Familiarization of electronic components (passive and active components), Resistor, Inductor and
capacitor. Study of measuring instruments (Voltmeter,
Measurement and theoretical Verificatmiseries and parallel combination of resistors and capacitors. Familiarization

of CRO and function generator, Rectifier circuits, Soldering anddbaering practice.



Electrical: Study on power supply and protective devices, Study on basic elednlsahnd electrical accessories,
Study on various lighting technologies, Study on house hold appliances: Iron box, Fan, Refrigerator, Air conditioner,
Food Mixer/grinder

Domestic wiring practices: Glow an incandescent lamp using SPST switch, glonesdkerat lamp using SPST switch,
operate a fan and an incandescent lamp using two independent SPST switch, Operate a fluorescent lamp and a 3 pin
socket using two independent SPST switch, Staircase wiring.



23ELC181 ELECTRICAL, ELECTRONICS & DIGITAL LAB L-T-P-C: 0-0-2-1

Course Objective
1 To provide an understandirad operation and analysis of electrical and electronic circuits, and familiarize with
their applications.

Course Outcomes

CO1: Demonstrate network theorems, fabriaziteuits, and validate performance through simulatiod hardware.
CO2: lllustrateelectronic circuit performance through hardware and simulation.

COa3: Design of basic combinational and sequential circuits.

CO-PO Mapping

PO/PSC
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11|P0O12 PSO1 | PSOZ|PSCB
co1l | 3 2 1 - 2 - - 1 2 1 - - 2 2 -
CO2 3 |2 2 - 3 - - 1 2 1 - - 2 2 -
CO3 3 3 2 - 1 - - 1 2 1 - - 2 1 1
Syllabus
Har dwar e/ Si mul ati on experiments i n Transientsh HResbrfarice | aws

etc. Hardware/Simulation experiments in Diode Applications, BJT Characteristics and Amplifier Design, MOSFET
Switching characteristics, Regulators, Oscillatbrgic gates, adders, MUX, DeMUX, Encoder, Decoder, Flip flop,

Shift regsters.

Textbooks
1. Alexander C K and Sadiku.M. O., Fundamentals of electric circuits" Edition, New York, McGrawHill, 2022.

2. AdelS.Sedra, Kennet@. Smi t h, i Mi ¢ r oréHdition, tOxfarchUnicersi§yiPress, 2017. s 0 ,



23CHY 188 ENGINEERING CHEMISTRY LAB L-T-P-C: 0-0-3-1

Course Objective

To analyze the ions present in water using instrumental techniques.

To understand the kinetics of chemical reactions and adsorption principles.

To determinghe rate of corrosion and its control.

To synthesis nanoparticles and determine the surface charge of oxide particles.
To estimate the amount of given substances using electrochemical methods.

= =4 =4 -4 A

Course Outcomes

CO1: Analyze the ions present in the given géerwater

CO2: Analyze the adsorption isotherm and determine the rate constant of a reaction

CO3: Apply the solid state chemistry principles for preparing nanoparticles and determining the surface charge on

oxides

CO4: Apply the fundamental principlesf electrochemistry for the analysis of given substance and understand the

corrosion kinetics

CO-PO Mapping

PO/PSO

CcoO
co1
CO2
Cco3

Co4

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POl11 | PO12

w| W W w
I
N = R = =

Syllabus

Chemical Kinetics and surface chemistrynderstanding the principle of adsorption, determining the rate constant
of a reaction. ElectrochemistiyEvaluating the dissociation constantamfids, estimation of acid and ferrous ion
present in waterCorrosion and contrdl anodization and Tafel plot

Instrumentation techniqué<stimations of ions in water using flame photometer aneMidible spectrophotometer.
Solid state Determinatiorof point of zero charge of metal oxide

List of Experiments

Adsorption of acetic acid by charcoal

Adsorptionof dyeon charcoal

Determination of rate constant for acid catalyzed ester hydrolysis

Estimation of ferrous ion by potentiometric titration

Potentiometric titration of dibasic acid Vs strong hase

Conductometric titration of mixture of acid Vs NaOH

Verification of Beeii Lambertlaw by UV-spectrophotometer

Determinatiorof point of zerochargeof metaloxide

Synthesif polyanilineconductimg polymervia electrochemicabolymerization

10. Synthesiof silver nanoparticleoy chemicalreductionmethod

11. Determination of sodium and potassium ions in water using Flame photometry
12. Kinetics of electrochemical reaction€onstruction of Tafel linegvolarization curves
13. Determination of optimum current density for the anodization of aluminium

©o NG~ wWNPE



22ADM111 GLIMPSES OF GLORIOUS INDIA L-T-P-C: 2-0-1-2

Course Objectives

f The course aims at i ntr od u cwhichgnclilesthe sourtes df Indian thaughts, e | | t o
emi nent personalities who shaped various disciplines,
stature of India in geopolitics and the Indian approach to science and ecology

Course Outcomes

CO1: Will be able to recognise the call of Upanishads and outstanding personalities for confronting the wicked in the
real world while admiring the valour, pursuit and divinity in both classical and historical female characters of
India

CO2: Will get introduced to Acharya Chanakya, his works, and his views on polity and nation to find synchrony
between public and personal life, alongside understanding India's cultural nuances and uniqueness concerning
the comprehension of God across major global communities

CO3: Will be able to appreciate Bhagavad Gita as the source of the Indian worldview through the various Yogic
lessons enshrined in it, making it one of India's numerous soft poweralsanshderstand the faittriented
mechanism of preserving nature

CO4: Will be informed about the enormous contribution of Indian civilisation over two and a half millennia to
humanity and develop awareness about India's approach toward science, devoid of dogmas and rooted in
humanism

CO-PO Mapping

PO/PSO
PO1| PO2| PO3| PO4| PO5, PO6| PO7| PO8| PO9| PO10| POl1ll| PO12

CO
COo1 1 2 2 - - -
CO2 2 1 1 3 1 - - -
CO3 2 1 2 1 1 3 - - -
CO4 2 3 3 2 - - -

Syllabus

Chapter I Face the Brutes

Chapter 2 Role of Women in India

Chapter 3 Acharya Chanakya

Chapter 4 God and Iswara

Chapter 5 Bhagavad Gita: From Soldier to Samsarin to Sadhaka
Chapter 6 Lessons of Yoga from Bhagavad Gita
Chapter 7 Indian Soft powers

Chapter 8 Preserving Nature through Faith
Chapter 9 Ancient Indian Cultures (Class Activity)
Chapter 10 Practical Vedanta

Chapter 11 To the World from India

Chapter 12 Indian Approach to Science

Text Book
1. Glimpses of Glorious IndigIn-house publication)

References

Fear Not: Be Strong (Swami Tathagatananda)

Essays on Gita (Sri Aurobindo)urobindo Ashram

Indian Contribution to Science (Vijana Bharati Publication)

The Cultureand Civilisation Of Ancient India In Historical Outlin®. D. Kosambi)

The Kautilya Arthashastra by Chankaydranslation with critical and explanatory note by R P Karigle
Motilal Banarasidass Publisherd 972

6. Chanakya Neeti Strategiedor succes$ Radhakrishnan pillai Jaico Publishing house2020.

aprwNPE


https://www.amazon.in/Culture-Civilisation-Ancient-Historical-Outline/dp/070698613X/ref=sr_1_3?crid=1FVUWKUFI6KYU&keywords=ancient+cultures+of+india&qid=1691057812&s=books&sprefix=ancirnt+cultrures+of+indi%2Cstripbooks%2C223&sr=1-3

Universal Message of the Bhagavad Gita: An exposition of the Gita in the Light of Modern Thought and Modern
Needs- Swami Ranganathananda, Advaita Ashrama Belur Math, 2000.
A Concise Higiry Of Science In India D M Bose, S N Sen, B V Subbarayappa, The Indian National Science

Academy 1971.
Indian Culture and India's Futuré Michel Danino- D.K. Printworld (P) Ltd-2011.



SEMESTER 111

23MAT 224 STATISTICS AND FOUNDATIONS OF DATA SCIENCE L-T-P-C: 3-1-0-4

Course Objectives

1 To perform data prerocessing methods for some data sets.

1 To understand the data visualization methods and descriptive statistics and apply to some data sets.
1 To understand discrete and continuous randarables and to compute important measures.

1 To understand and apply correlations and regressions for given data set.

Course Outcomes

CO1: Understand the data ppeocessing methods.

CO2: Understand various the data visualization methods and understand the basics of the descriptive statistics.

CO3: Understand the basics of probability, random variables and distributions.

CO4: Understand and apply the basic concepts of correlations amdsemnrs to the given data.

CO5: Understand and apply the basic concepts of sampling techniques and simple hypothetical testing to the given
data.

CO-PO Mapping

PO/PSO
PO1| PO2| PO3| PO4| PO5, PO6| PO7| PO8| PO9| PO10| POl1ll| PO12
CO
COo1 3 2 2 - - - - - - - - 1
Co2 3 2 2 - - - - - - - - 2
COo3 3 2 2 - - - - - - - - 1
CO4 3 3 2 - - - - - - - - 1
CO5 3 3 2 - - - - - - - - 1
Syllabus
Unit 1

Introduction, Causality and Experiments, Dptaprocessing: Data cleaning, Data reduction, Degasformation,
Data discretization. Overlaid Graphs, plots, and summary statistics of exploratory data analysis, Randomness

Unit 2

Probability: Def i ni ti on of probability, conditional probabili
Distributions: htroduction to random variablé discrete and continuous distribution functiomaathematical

expectationd moment generating functions and characteristic functions. Binomial, Poisson, Exponential, Normal
distribution functions.Visualization and GraphingVisualizing Categorical Distributions, Visualizing Numerical
Distributions

Unit 3

Statistical Inference; Hypothesis Testing, Assessing Models, Decisions and Uncertainty, Comparing Samples, A/B
Testing, PValues, Causality. Estimation, Predicti@gnfidence Intervals. Graphical Models, Updating Predictions.
Two dimensional random variables. Joint and marginal density functions. Correlations and Regressions.

Textbooks

1. E KreyszigfiAdvanced Engineering Mathematic4 0" Edition, John Wiley and Sons, 2016.

2. Adi Adhi kari and John DeNero, fAComputational and Infe
e-book.

References

1. Galit Shmueli, Peter C. Bruce, | nb alDatMiringforBusKess i n R.

Analytics: Concepts, Technigques and ApplicationsanWiley India, 2018.



Rachel Schutt & Cathy OO0 Neil*Editofi23. ng Data Scienceodo 00O
Douglas C. Montgomery and GeorgeRiinger, Applied Statistics aftobability for Engineers, John Wiley and

Sons Ing.2005.

J. Ravichandr an, AProbabil it yl"Editon, IKRreemdtiomal, 2P15.0 cesses f o
Ronald E. Walpole, Raymond H. Myers, Sharon L. Myers and Keying Ye, Probability and Sfatigimgineers

and Scientists,"8Edition, Pearson Education Asia007.



23ELC201 ELECTRIC MACHINES L-T-P-C: 3-0-0-3

Course Objective
1 Introducethefundamental concepteperationand application of electrical machines.

Course Outcomes

CO1: Understandhebasic principlesgonstructionand application of electrical machines.
CO2: Developsteady state equatioaadequivalent circuit of electrical machines.

CO3: Select suitable technique for starting, braking and speed cohglactrical machines.
CO4: Testand analys¢éhe performance characteristics of electrical machines.

CO-PO Mapping
PO/PSO
co PO1| PO2| PO3 PO4 PO5 PO6 PO7/ PO8 PO9 PO10 PO1l PO12 PSO1 PSO2 PSO3
co1
COo2
Cos3
Co4

W W w | w
NN NN

Syllabus

Unit 1

Review of electric and magnetic circuits Principles of electromechanical energy conversion, DC Machines:
Construction, working, types and characteristics, Starting, Speed Control and Braking of DC Motors, Efficiency and
Testingi Applications.

Unit 2

Transformer: Construction and working, Ecalent Circuit, Losses, Efficiency, Regulation, Testing
Autotransformers, Threphase Transformeiisconnections Applications.

Induction machine§ Construction and working, types, Equivalent Circuit, Losses, Efficiency, testing, starting
methods andpeed control, torque slip characteristics, single phase induction mstiatingi Applications.

Unit 3
Synchronous machinésConstruction and working, generators and motors, tgaient pole and nesalient pole,
characteristics, performance evalaat regulation, efficiency, testing, parallel operatioApplications.

Textbook

1. Kot hari D. P. and Nagr at h | . :HilPubliShhy @ompanyiLimite®) dlenmbDellm e s 6, T
2004.

References

1. Fitzgerald A.E., Charles Kingslegnd Stephen DU ma n s AEIl ectri c MaHilhPubfishingy 0 , Tat ¢
Company Limited 2002

2. Al bert E. Clayton, iThe perf or ma@tEdition Mata Mt@raw Hilln o f di
Publishing Company Limited, New Delhi, 1992.

3. S.K.Bhattachary&i EIl ect ri cal Ma c hHilliPebBshing Cdmpany Limided GNeva Delhi.

4. M. G. Say, fAPerformance and Design of Direct Current Ma



23ELC202 SENSOR CIRCUITS & ACTUATORS L-T-P-C: 3-0-0-3

Course Objective
1 To understantheoperating principleand selectiomf different sensors and actuatéws various applicatios

Course Outcomes

CO1: Understand the characteristics and operating principles of different types of sensors.
CO2: Select differenaictuators for various applicatians

CO3: Apply different analog and digital signal conditioning techniques for sensor circuits
CO4: Design and analyse=nsotbasedapplications.

CO-PO Mapping

PO/PSO
PO1 PO2| PO3 P04 PO5 PO6/ PO7/ PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
Co1 3 - - - - - - - - - - - - - -
CO2 3 1 1 - - - - 1 - - - - - - 2
COos3 3 3 1 2 - - - 1 - - - - 1 2 -
Co4 3 2 3 2 1 - - 1 - - - - 1 2 2
Syllabus
Unit 1

Measurement system architecture, OverviewSainal Conditioning, measurement characteristics, Sensors and
Transducers, Selection of Sensors, Basic Interfacing circuits. Electrical Sensors: Hall effect sensor, CT, PT, Inductance
and Eddy Current Sensofithermal Sensors: RTD, Thermistoffiermocouples, Thermal IC Sensors.

Mechanical Sensors: DisplacemdaDT, Velocity, accelerometer, gyro, Pressure, Flow, level, Proximity, humidity,
Force, optical.

Error budgeting: Errors due to resistance drift, offset voltage drift, offset currdrdarttifemperature drift.

Unit 2

Analog Signal Conditioning Principles of analog signal conditioning, Instrumentation amplifier, Sigeatl and
Bias Changes, Linearization, ConversioRfltering, and Impedance Matching. Concept of Loading, Setwsor
Frequency Conversion.

DataAcquisition Systems: Hardware and Software components of Azafaisition System (DAS). Characteristics of
digital data: Digitized Value, Sampled Data Systems.

Unit 3

Actuation systems: Pneumatic and Hydraulic Systielisectional Control Valve$ Rotary Actuators.

Mechanical Actuation SystemisMechanical Switches Camsi Gear Traing Ratchet and Pawil Belt and Chain
Drivesi Bearings.

Electrical Actuation SystenisSolid State Switches Solenoids Smart sensoris communication

Case Study: Applications of sensors and actuators

Textbooks

1. Robert B. Inthdductiontarstpumentation and Measurenggr@® Edition, CRCi Pressi Taylor and
Francis Group.

2. Patranabi s, 0 Sens & EdtionaRtedticeTHalbonlsdd,2@18.r s 0, 2

References

1. Paul Horowitz and Winfield HillfiThe Art of Electonias , " Egition, Cambridge University Press, 1992.

2. Curtis D. JohnsonjfiProcess Control Instrumentation Technology" Edition, Prentice Hallinternational
Edition.

3. Ida, Nathan. Seénsors, actuators, and their interfaces: a multidisciplinary introductidéo. 11040. SciTech
Publishing Inc, 2013.

4. John G. Webster, AMeasur ement, | n § PressimaylrtaadtFraoisn, and



o

Group, 1999.

Pallas-Areny, Ramon, and John G. Webster. Sensors and signal conditioning. John Wiley & Saons, 2012
J.P.BentleyfiPrinciples of Measurement syst@émé" Edition, Pearson education Itd, UK, 2005

G.C.M. Meijer,fiSmart Sensor System¥/ol 10, John Wiley and Sons, UK, 2008



23ELC203 ARTIFICIAL INTELLIGENCE L-T-P-C: 3-0-0-3

Pre-requisites: Probability and statistics, matrix algebra

Course Objective
1 To learn concepts of Atrtificial Intelligence and develop programs folesmihing agents.

Course Outcomes

CO1: Understand concepts of state space and Intelligent agents.
CO2: Apply search algorithms for real world applications.

COa3: Develop planning sategies for structured environment.

CO4: Familiarisepropositionallogic and inference for Al applications.

CO-PO Mapping

PO/PSC
PO1 | PO2 |PO3 |PO4 PO5 PO6 PO7 |PO8|P0O9 PO10|PO11 PO12 PSO1|/PS0O2|PSO3

COo1 3 3 3 2 1 - - - - - - - 3 2 2
CO2 3 3 3 3 1 - - - - - - - 3 2 2
COos3 3 3 3 3 1 - - - - - - - 3 2 2
CO4 3 3 2 2 1 - - - - - - - 3 2 2

Syllabus

Unit 1

Introduction: Overview and Historical Perspective, Turing test, State Spaedligent agentsGame Playingi
Minimax Algorithm.

Unit 2

Searchtechnique Depth First Search, Breadth First Search, DFID. Heuristic Se&e$t First Search, Hill Climbing,
Beam Search. Randomized SeardBenetic Algorithms. Finding Optimal Paths: Branch and Bound, A*. Problem
Decomposition: Goal Trees,GX.

Unit 3
Planning and Constraint SatisfactioDomains, Forward and Backward Seaiabgic and Inferenceks Propositional
Logic, First Order Logicpredicate logic, applications

Textbook
1. John HaugelandjArtificial Intelligence: The Very Idea ABradford Book, The MIT Press, 1985.

References

1. Deepak KhemaniiA First Course in Artificial Intelligenai, McGraw Hill Educationindia, 2013.

2. Stefan Edelkamp and Stefan SchrpeHiéuristic Search: Theory and Applicatiandorgan Kaufmann, 2011.

3. Pamela McCorduckfiMachines Who Think: A Personal Inquiry into the History and Prospects of Artificial
Intelligence®, 2" Edition, A K Peters/CRC Presa004.

23ELC204 COMPUTER ARCHITECTURE L-T-P-C: 2-0-0-2

Pre-requisite: Digital Systems

Course Objective
1 Tointroduce the concepts of computer architectnganizationand methods to improve system performance.

Course Outcomes
CO1: Understandhedesign principles of a computing system
CO2: Familiarize the basics of pipelining technique, design issues and hazards.



CO3: Comprehendhe concepts of memory organization
CO4: Validate the learned concepts throwgnulation

CO-PO Mapping

PO/PSO
PO1 PO2| PO3 P04 PO5 PO6/ PO7/ PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
Co1 3 - - - - - - - - - - - - - -
CO2 3 1 1 - - - - - - - - - 1 - -
COos3 3 1 1 - - - - - - - - - 1 - -
Cco4 3 2 1 - 2 - - 1 - 2 - - 1 1 -
Syllabus
Unit 1

Introduction and Performance of Computing system, Processor Architecture with example as MIPS & Instruction Set,
Single Cycle Datapath Design, Control Hardware, Computer Arithmetic, Floating Point Arithmetic, Role of
performance.

Unit 2
Introduction to nalticycle at a path, Pipelining Techniqu®esign Issues, Hazards: Structural Hazards, Data Hazards
and Control Hazards, Static Branch Prediction, Dynamic Branch Prediction

Unit 3
Memory Organizatiori Introduction, Cache Memory Organization, Main Megné&rInterleaving, I/O Organization,
Modern Processors

Textbook
1. Patterson DA, Hennessy JL. Computer Organisation and Design, The Hardware/Software interface Fifth Edition,
Morgan Kaufmann; 2014.

References

1. Hamacher et. al. Computer Organisati@?. Edition, McGrawHill , 2017.

2. Hennessy JL, Patterson DA. Computer architecture: a quantitative appr6adedition, Morgan Kauffmann
2011.

3. Hayes JP. Computer Organisation and Architect@€Edition, McGraw Hill; 2017.

4. Stallings W. Computedrganisation and Architecture. 0" Edition, PHI, 2016.

23EEE201 SIGNALS & SYSTEMS L-T-P-C: 3-1-0-4

Pre-requisites: Vector calculus, Laplace, Fourier Transforms

Course Obijective
1 To understand various types of signals and systems and analyze their properties using continuous and discrete
transforms in time and frequency domain.

Course Outcomes

CO1: Understand thelassification of signals and systems

CO2: Evaluate LTI outpuusing linear convolution technique.

CO3: Analyse signals and systems in time and frequency domains.

CO4: Validate time and frequency responses of various signals in LTI syssngsimulations.

CO-PO Mapping

PO/PSO
PO1 PO2 PO3 PO4| PO5 PO6 PO7 PO8 PO9 PO10| PO11| PO12 PSO1l PSO2 PSO3
CcO

Co1 3 2 - - - - - 2 - - - - 2 1 1



coz | 3| 3| 2| -|-|-|-|2|-]-1]-1]-12]T1]n1

COos3 3 3 3 - - - - 2 - - - - 2 1 1
Cco4 3 2 3 - 3 - - 3 3 2 - 2 2 2 1
Syllabus
Unit 1

Introduction: Integrated approach for continuansl discreté time cases.

Signals: Classification of signals, Continududiscrete time, Even/Odd signals, Periodic/ Nonperiodic signals,
Deterministic/Random signals, Energy/Power signals, Basic operations on signals, Basic (Continuous/Discrete)
signds. Systems (Continuous/Discrete): Representation, Classifidationear/Nonlinear, Causal/Noncausal, Time
invariant/Time variant, with/ without memory, BIBO stability, Feedback system, LTI sybt&esponse of LTI
system, Convolution, Properties (Cantous/Discrete).

Unit 2

Review of Fourier series and Fourier TransforymplicationsCase Study, Discrete Time Fourier transform and its
properties. Laplace Transform analysis of systems: ROC, Inverse LT, Unilateral LT, Solving differential equation with
initial conditions.

Unit 3

Sampling: Sampling theorem, Reconstruction of signal, Aliasing, Sampling of discrete time. gigfralssform:
Definition, ROC, Inverse -Zransform, Properties, Transform analysis of LTI Systeimtgrrelationship amongst
different representation and Transforms.

Textbook

1. Si mon Haykin, Barry Van Veen, iSignals and Systemso,

References

1. Al an V. Oppenhei m, Al an S.Willsky ,S, Hami dNawab, i Si
Limited,29 Edition, 1997.

2. Michael .J. Roberts, AFundamentals of Signal s and Syst

Company Limited, 2007.

3. Rodger E. Zi emer , William. H. TranterD. Ronal d Fanni n,
Eduation, 2004.

4. Virtual labs, NPTEL Videos, Simulation demos etc.



23ELC205 OBJECT ORIENTED PROGRAMMING USING PYTHON L-T-P-C: 2-0-2-3

Course Objective
1 To learn thdundamental®f programming usin@bjectorientedapproactthrough Python

Course Outcomes

CO1: Familiarizepython programming constructs.

CO2: Apply theconcepts of classesbject, and inheritancr modularity
CO3: Analysepolymorphism and overloadirfgr standard applications
CO4: Understand exceptiarfor buildingrobust programs

CO-PO Mapping

PO/PSO
PO1 PO2| PO3 P04 PO5H PO6/ PO7/ PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
COo1 3 1 2 - 2 - - 2 2 2 - - 2 1 1
CO2 3 3 2 1 2 - - 2 2 2 - - 2 1 1
COos3 3 3 2 2 2 - - 2 2 2 - - 2 1 1
CoO4 3 3 2 3 2 - - 2 2 2 - - 2 1 1
Syllabus
Unit 1

Review of Data Types, Variables, Operators, Control Flow, Arrays, Lists, Tuples, Dictionaries, Functions in python.
Object Oriented Programming conceptsAbstractioni objects and classes Encapsulationi Inheritancet
Polymorphismi' Defining classes in Pythdhconstructors, methodaccess specifiefiisstatic members

Unit 2
Polymorphism- overloading, overriding, Inheritancé constructors abstractclasses,and methods static, final
methods

Unit 3
Exceptiong exception handling. Input / Output BasicReading and Writing ConsoleReading and Writing Files

Textbook
1. Python 3 Objecbriented Programming Second Edition by Dusty Phillips Publisher: Packt Publishing, 2015.

References

1. John Guttag, Al ntroduction to Computation and Program
Dat a"dEdition. MIT Press, 2016

2. Tony Gaddi s, i St ar"{Hditiog, Pe@raon20¥i t h Pyt hono, 3

Kenneth A. Lambert , FiiFRusntd aPmeongtraal nss oo, M Edbgnt @@&t@ne: Lear ni ng,

4. Al l en B. Downey, AThink Python: How to Think Like a C

w

23ELC281 ELECTRIC MACHINES LAB L-T-P-C: 0-0-3-1

Course Objective
1 Test and analyse theerformance of electrical machines.

Course Outcomes

CO1: Analyse the performance characteristics of electrical machines.

CO2: Construct the equivalent circuit and predetermine the characteristics of induction motors and transformer.
CO3: Implement thespeed control of DC and asynchronous motors.



CO4: Demonstrate the operation of synchronous and asynchronous machines connected to infinite busbar.

CO-PO Mapping

PO/PSO
PO1 PO2| PO3 P04 PO5 PO6/ PO7/ PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
COo1 3 3 - - - - - 2 2 1 - - 2 1 -
CO2 3 3 - - - - - 2 2 1 - - 2 1 -
COos3 3 3 - - - - - 2 2 1 - - 2 - -
Cco4 3 3 - - - - - 2 2 1 - - 2 - -
Syllabus
DC Machines: I nternal and External Ch ar a cTraesfoimsers:i ¢ s , Sp

Transformer OC & SC tests, load test. Induction Machines: Performance evaiuaiient and indirect testing, speed
control methods. Synchronous Machines: Regulation of synchronous generator and parallel operation.



23ELC282 SENSOR CIRCUITS & ACTUATORS LAB L-T-P-C: 0-0-3-1

Course Objective
1 Implementsensors and actuatebased applications using software and hardware

Course Outcomes

CO1: Understand the characteristics of different types of seasatactuators
CO2: Calibratesensor@and communicate data for processing.

CO3: Develop hardware application using sensors and actuators.

CO-PO Mapping

PO/PSO
co PO1 PO2| PO3 P04 PO5 PO6/ PO7/ PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
COo1 3 1 1 - 2 - - 2 2 2 - - - - 1
CO2 3 2 1 2 2 - - 2 2 2 - 1 2 2 2
CO3 3 2 3 - 2 - - 2 2 2 - 1 2 2 2
Syllabus

Study the characteristics of measurement system, thermal, electrical, and magnetic sensors, mechanical sensors using
software and develop hardware circuits for an application.

Study the characteristics of actuator systénrgtary actuators, motorsalves and solenoids using software and

develop hardware circuits for an application.



22ADM211 LEADERSHIP FROM RAMAYANA L-T-P-C: 1-0-0-1

Course Obijectives
1 Through a study of the RUmUyadJa, t theethicalgrahdearnof shoul d
Indian culture, and be inspired to follow the ideals of the characters depicted.therein

Course Outcomes

CO1: Appreciate the significanaef R U mU yaa diat i tadd smportant aspectsBfUl a k UAT a

CO2: Understand the family values and ideal human relationships portrayedApdtiey& U AdndArany&k UA T a
ofRUmUy aAa

CO3: Understandlharmaand it s nuances, emphasizing its applicabili]i
Kishkindh& U AdndSundar& U Adf Ramayana

CO4: Appreciate the triumph afharmaover adharmathroughYuddh& U Adf & UmUy a A a

CO5: Appreciate the spiritual values fromU m U yirarésalving personal and social conflicts through varied
effective presntations of important episodes of R&J mUy a A a

CO-PO Mapping
PO/PSO
Cco
Cco1 - - - - -
CO2 - - - - -
Cos3 - - - - -
Co4 - - - - -
CO5 - - - - -

PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| POl1ll| PO12

W N WwW w|N

W NN W|DN

W W w w|w

W W w w|w

N W w| N w
1

w W w w|w

Syllabus

Unit 1
An overview of Vealiminkit@®s téhpei c.onltretntodalnd structure of t
BalaK U4 M a : Preparing for the renowned mission.

Unit 2
AyodhyaK U 4 M a : H a r HniirenTgadition af Noblenass.
AraKyWalMa: Tale of the forest |ife.

Unit 3
KishkindhaKk 0U4Ma: The Empire of Holy Monkeys.
SundaraK U4 M a : Heart .of the Ramayana

Unit 4
YuddhaK U 4 Wte most popular part of the Ramayana
UttaraK U4 M a : A n expldintthe ompold stdries.

Unit 5

Ramayana and Modewhay learning

Ecological Awareness in the Ramayana

Different Ramayana: Epic that connects the world.

Textbooks/References

1. Leadership Lessons from the Ramayana, ASCSS
2. Rajagopalachari. C, ThRamayana

3. Valmiki, The Ramayana, Gita Press



23LSE201 Life Skills for Enqgineers | L-T-P-C: 1-0-2- P/F

Pre-requisite: An open mind and the urge for selévelopment, basic English languadls,
knowledge of high school level mathematics.

Course Objectives
1 Assist students in inculcating Soft Skills and developing a strong personality
1 Help them improve their presentation skills
1 Support them in developing their problem solving and mneiagoskills
1 Facilitate the enhancement of their communication skills

Course Outcomes

CO1 - Soft Skills: To develop greater morale and positive attitude to face, analyse, and manage
emotions in real life situations, like placement process.

CO2- Soft Skills: To empower students to create better impact on a target audience through content
creation, effective delivery, appropriate body language and overcoming nervousness, in situations
like presentations, Group Discussions and interviews.

CO3 - Aptitude: To analyze, understand and employ the most suitable methods to solve questions
on arithmetic and algebra.

CO4 - Aptitude: To investigate and apply suitable techniques to solve questions on logical
reasoning and data analysis.

CO5 - Verbal: To inferthe meaning of words and use them in the right context. To have a better
understanding of the basics of English grammar and apply them effectively.

CO6 - Verbal: To identify the relationship between words using reasoning skills. To develop the
capacity b communicate ideas effectively.

CO-PO Mapping

28 PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CoO1 2 3 3 3
CO2 2 3 3
CO3 3 2
CO4 3 2
CO5 3 3
CO6 3 3 3
Syllabus
Soft Skills

Soft Skills and its importance Pleasure and pains of transition from an academic environment to
work-environment. Newage challenges and distractions. Learning to benefit from constructive
criticisms and feedback, Need for change in mindset argkilljmg to keep oneself competent in

the professional world.

Managing Self Knowing oneself, Selperception, Importance of positive attitude, Building and
displaying confidence, Avoiding being overconfident, Managing emotions, stress, fear. Developing
Resilience and handling failures. Selbtivation, SeHlearning, and continuous knowledge- up
gradation / Lifelong learning. Personal productivityGoal setting and its importance in career
planning, Sekdiscipline, Importance of values, ethics and integrity, Universal Human Values.

Aptitude
Problem Solving |



Numbers: Types, Power Cycles, Divisibility, Prime, Factors & Multiples, HCF & LCM, Surds, Indices,

Square roots, Cube Roots and Simplification.
Percentage:Basics, Profit, Loss & Discount, and Simple & Compound Interest.
Ratio, Proportion & Variation: Basics, Alligations, Mixtures, and Partnership.

Averages:Basics, and Weighted Average.
Data Interpretation: Tables, Bar Diagrams, Venn Diagrams, Line Graphs, Pie Charts, Caselets, Mixed
Varieties, Network Diagrams and other forms dfadepresentation.

Verbal

Vocabulary: Familiarize students with the etymology of words, help them realize the relevance of word
analysis and enable them to answer synonym and antonym questions. Create an awareness about the

frequently misused wordspmmonly confused words and wrong form of words in English.

Grammar (Basig: Help students learn the usage of structural words and facilitate students to identify errors

and correct them.

Reasoning Stress the importance of understanding the relatipnsbetween words through analogy

guestions.
Speaking Skills Ma k e

students consci ous

through various individual speaking activities.

References:

Novabds GRE

RPROOo~NoTOrWNE

Vishwa Vidyapeetham.

Student so Career

Prep Cour se,

Cracking the New GRE 2012
0.Ka p | a@R& €omprehensive Programme
1. Student Workbook: Quantitative Aptitude & Reasoni@grporate & Industry Relations, Amrita

Jef f

of t he

Kol by,

12. Quantitative Aptitude for All Competitive Examinations, Abhijit Guha.
13. Howto Prepare for Quantitative Aptitude for the CAT, Arun Sharma.
14.How to Prepare for Dathnterpretation for the CAT, Arun Sharma.

Evaluation Pattern

*CA - Can bepresentations, speaking activities antests.

Assessment Internal | External
Continuous Assessment (CA)*Soft Skills 30 -
Continuous Assessmef@A)* 1 Aptitude 10 25
Continuous Assessment (CA)*Verbal 10 25
Total 50 50
Pass / Fail

rel evance

P & ladusiry Relgtiors,LAmrniteeVishw@ Widyapeethan. e
Soft Skill Handbook, Corporate & Industry Relations, Amrita Vishwa Vidyapeetham.
Adair. J., (1986), "Effective Team Building: Hae make* winning team", London, U.K
Gulati. S., (1006) "Corporate S@Kkills", New Delhi, India: Rupa & Co.
The hard truth about Soft Skills, by Amazon Publication.
Verbal Skills Activity Book, CIR, AVVP

English Grammar & Composition, Wren & Martin

Scott

Thorn



SEMESTER 1V

23ELC211 OPERATING SYSTEMS L-T-P-C: 2-0-2-3

Course Obijective
1 Tointroduce the concepts of operating systetagsomponents ansgervices.

Course Outcomes

CO1: Understand the architecture and functionalities of operating systems
CO2: Analyseprocess schedulirggorithms.

CO3: Apply theconcepts of procesynchronization

CO4: Familiarizestorage andhemoryallocation techniques.

CO-PO Mapping

PO/PSO
PO1 PO2| PO3 P04 PO5H PO6/ PO7/ PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
Co1 3 1 - - - - - - - - - - 2 1 1
CO2 3 3 3 - 1 - - 2 2 2 - - 2 1 1
COo3 3 3 3 - 1 - - 2 2 2 - - 2 1 1
CoO4 3 1 - - - - - - - - - - 2 1 1
Syllabus
Unit 1

Introduction to Operating Systems: Overviewypes of system€omputer system operatiohOperating systems
services System call§ System structure. Procelgnagement: Process concep®rocess schedulingperation on
process Interprocess communicatianMulti threading model hreading issuesThread typesCPU scheduling
scheduling algorithms.

Unit 2

Process Synchronization: Semaphdrézritical Regiors-Monitorsi Deadlocksi Methods of handling deadlocks
Deadlock PreventidnAvoidancei Detection and recovery. Storage Management: Memory Managieavesyping
T Contiguous memory allocation.

Unit 3
PagingSegmentatiorSegmentation with PagirigVirtual Memory- Demand pagingpage replacemeiitThrashing.
File Systems: Directory Structugisk scheduling.

Textbook

1. Silberschatz A Gagne G Galvin P B., Ojferating system concepts ™ Bd@ion, John Wiley and Sor018.

References

1. Deitel HM, Deitel PJ, Choffnes DR. Operating syste3ii<€=dition, Prentice Hall2004.

2. Tannenbaum AS, Mddern Operating SystemsA™ Edition, Prentice Hall2016.

3. Stevens WR,, Rago SA., fAdvanced programming in the UNIX environngen2nsEdition, AddisoAWesley
2008.

4. Nutt G, iOperating system 03¢ Edition, Addison Wesleg009.



23ELC212 MACHINE LEARNING L-T-P-C: 3-1-0-4

Course Objective
1 Tounderstand the idea of learning by machines, training, classificatiopredidtion techniques.

Course Outcomes

CO1: Understandhe basic concepts optimizationfor learning
CO2: Designmicrocontrollerframeworksfor classificationproblems.
CO3: Develop prediction models usimggression

CO4: Analysemoderntoolsfor real world scenarios.

CO-PO Mapping

PO/PSO
PO1 PO2| PO3 P04 PO5 PO6/ PO7/ PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
COo1 3 3 3 2 2 - - - - - - - 2 2 3
(6{0)) 3 3 3 2 3 - - - - - - - 2 2 3
COos3 3 3 3 2 3 - - - - - - - 2 2 3
Co4 3 3 3 2 3 - - - - - - - 2 2 3
Syllabus
Unit 1

Introduction to optimization, gradient decent, types of machine learning probl@tassification, regression, and
reinforcement. Supervised and 4dapervised learning. Concept of training, testing and validation. Exploratory data
analysis and prprocesmg, Principal Component Analysis for dimensionality reduction.

Unit 2
Regression models and implementaticninear regression, Logistic Regression, SVR, Random Forest. Performance
measurements of models: MSE, Mean absolution deviation (MARBYURredcoefficient of determinatim

Unit 3

Classification models and implementatiohaive Bayes, KNN, SVM, Decision trees, Neural NetworRerceptron.
Performance measurements of models: Accuracy, Confusion matrsgoFd, ROC curve and AOC, Log loss. K
Means clustering

References
1. ChristopherBishop PAt t er n Recogni t i onlsEditionh SpmigerWeray dlewlYerla r ni n g o
2009.
2. Tom mitchell, fi Ma c RHIillnl®97L ear ni ng o, Mc Gr aw
Stuart Russel and Peter Mbodrevring ,A phip&divice,cPrédice Hall. | nt el | i ge
4. RichardQ Dud a, Peter E. Hart D a v P"tEdit®n, Wiyt pabliskers, 200®at t er n  C

w



23EEE215 CONTROL SYSTEMS L-T-P-C: 3-0-2-4

Course Objective
1 To impartknowledge on control system design in time and frequency domains.

Course Outcomes

CO1: Model dynamic systems in time domain and frequency domain
CO2: Analysethe systenbehaviourin time and frequency domains

COa3: Evaluate the stability of the contrsystem.

CO4: Design the compensators and controllers for desired response.
COS5: Implementcontrol systemsonceptaising hardware and simulation.

CO-PO Mapping

PO/PSO
PO1 PO2| PO3 P04 PO5 PO6 PO7 PO8 PO9 PO10 POl1l PO12 PSOl1l PSO2 PSO3
CO
COo1 3 3 1 - - - - 1 - - - - 2 1 -
CO2 3 3 3 2 2 - - 1 - - - - 2 1 -
COos3 3 3 3 2 2 1 - 1 - - - - 2 1 -
CoO4 3 3 3 2 2 1 - 1 - - - - 2 1 1
CO5 3 3 3 3 3 - - 3 3 3 - - 3 2 1
Syllabus
Unit 1

Introduction to control systems, Mathematical models of physsgatems transfer function, block diagram
representation, Signal flow graph. Feedback control system characteristics, Control over system dynamics &
disturbance, Performance of feedback control systems. Use of software tools to analyze and desighsyfstemtr

Unit 2

Standard test input signals, transient and steady state response of first, second and higher order systems, Time domain
analysis: performance indices, concept of stakiliBouth-Hurwitz Stability criterion, Root locus method. Frequency
response analysis: Bode plots, Polar ploBtability in the frequency domaiiNyquist criterion.

Unit 3

Design of feedback systems: Lelaalg compensation, PID controllers. State spaceesgmtatiorr Controllability and
observability. Control system design case studies: Inverted Pendulum/ Motor speed control/Turbine governor/ Robotic
hand/ship steering/LandirigTake off/ Qbot.

Lab Practice: Experiments in modelling, design and anadysientrollers using Simulation / Hardware.

Textbook

1. Ri chard C. Dorf and Robert H. Bi shop, AModern Control

References

1. Katsuhi ko Ogat a, AModern Control Engineeringo, Prenti
2. M.Gopal, fAModern Control Syst é¢mitdneeld.r yo, New Age I nter
3. Norman S. Nise, fAControl Systems Engineeringo, John W

4. Nagrathl. J.,, GopalM.,, A Control Systems Engineeringod, New Age Putl



23EEE214 MICROCONTROLLERS AND APPLICATIONS L-T-P-C: 3-0-2-4

Pre-requisite: Digital Electronics

Course Objective
1 To design microcontrollebasedsolutions for real worl@dpplications.

Course Outcomes

CO1: Understand the conceptsrofcroprocessors and microcontrollers.
CO2: Comprehendnicrocontrollerarchitecture and instruction set.

COa3: Developprogramdor PIC16FXXX microcontroller

CO4: Demonstrate real worldpplications through simulation and hardware.

CO-PO Mapping

PO/PSO
PO1 PO2| PO3 P04 PO5H PO6/ PO7/ PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
Co1 3 - - - - - - - - - - - 1 1 -
CO2 3 - - - - - - 1 2 1 - - 2 1 -
COo3 3 3 3 - 2 - - 1 2 1 - - 3 2 -
Co4 3 3 3 2 3 - - 2 2 3 - - 3 2 1
Syllabus
Unit 1

Introduction to micracontrollersi Architecture and programming, Register files, Memory Organisation, Tristate
logic, BussesMemory Address registévlemory addressinfRead and write operations, ROMRAM i PROM
EPROME2PROM.

Unit 2

PIC16FXXX architecture, operation, tdaand program memory organization, special function registers, addressing
modes, instruction set. Assembler, assembler directives, simple programs, conditional branching. Subroutines, nested
subroutines, interrupts, ISR, priority.

Unit 3

Peripherals: Roconfiguration, Parallel Slave Port, LED and Keyboard interface, Timers/Counters, WatchDog Timer,
ADC, USART, CCRnodule real world application developmeirtroduction to 8051 microcontroller: Architecture,
Instruction Set, Interrupts, Ports, Timers.

Textbook
1. My ke Predko, AProgramming and c3°sEdittomiTata McGrawt Hille PI'C m
Publishing Company Limited, 2008.

References

1. T. R. Padmanabhan, Al ntroduct i dhEditon, Nansa puldishingnhbuseo | | er s
private limited, 2007.

2. PIC Micro mid Range MCU Family Reference Manullicro Chip Technology Inc.



23ELC213 DATA STRUCTURES AND ALGORITHMS L-T-P-C: 3-0-2-4

Course Objective
1 Tounderstandinear and nonlinear data structures and perform complexity analysis.

Course Outcomes

CO1: Understand complexity analysi algorithms

CO2: Apply operations of linear data structures using ADT, array, linked list.
CO3: Comprehendhe operations of nelinear data structures using linked list.
CO4: Familiarizesearching and sorting algorithms using data structures.

CO-PO Mapping

PO/PSO
PO1 PO2| PO3 P04 PO5 PO6/ PO7/ PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
COo1 3 1 1 - - - - 2 2 2 - - 2 1 2
CO2 3 2 2 - 2 - - 2 2 2 - - 2 1 2
COos3 3 2 2 - 2 - - 2 2 2 - - 2 1 2
Co4 3 2 1 - 2 - - 2 2 2 - - 2 1 2
Syllabus
Unit 1

Introduction: Overview of Data Structures. Abstract Data Types. Basic complexity ariaBsi, Worst, and
Average Cases, Linkddst: Using Arrays, List§ Linked Listsi LL ADT i Singly Linked Listi Doubly Linked
List i Circular Linked List. Stacksral Queues: ADT Array based, Linked list baseBoubleended queue,
Circular queue.

Unit 2
Trees: Tree Definition and PropertiesTree ADT 1 Basic tree traversals Binary treei Data structure for
representing tree®riority queues: ADT Implementing Priority Queue using LisHeaps.

Unit 3
Search trees Binary search treé Heap Sori Divide and Conquer StrategWerge Sort Quick Sort

Textbooks

1. Mi chael T Goodrich and Roberto Tamassia and Michael H
J a v &"&dition, John Wiley publication, 2010.

2. Clifford A. Shaffer, i Dat a3YB&ditionuDovenPubticatiorss,i2@12. Al gor i t hm A

References

1. Mi chael T Goodrich and Roberto Tamassia and Michael H
Javaodo, John Wiley publication, 2013.

2. Tremblay J P and Sorenson P G, AANn | nXYEditidnuTathi on t o D
McGrawHill, 2002.



23LSE211 Life Skills for Enqgineers Il L-T-P-C: 1-0-2-2

Pre-requisite: An inquisitive mind, basic English language skills, knowledge of high school level mathematics.

Course Objectives
1 Assist students in inculcating Soft Skills and developing a strong personality
9 Help them improve their presentation skills
1 Aid them in developing their problem solving and reasoning skills
1 Facilitate them in improving theffectiveness of their communication

Course Outcomes

CO1 - Soft Skills: To develop greater morale and positive attitude to face, analyse, and manage emotions in real life
situations, like placement process.

CO2- Soft Skills: To empower students ticeate better impact on a target audience through content creation, effective
delivery, appropriate body language and overcoming nervousness, in situations like presentations, Group Discussions
and interviews.

CO3 - Aptitude: To analyze, understand andpdoy the most suitable methods to solve questions on arithmetic and
algebra.

CO4 - Aptitude: To investigate and apply suitable techniques to solve questions on logical reasoning and data analysis.
CO5 - Verbal: To learn to use more appropriate wordshim given context. To have a better understanding of the
nuances of English grammar and become capable of applying them effectively.

CO6 - Verbal: To be able to read texts critically and arrive at/ predict logical conclusions. To learn to organtze speec
and incorporate feedback in order to convey ideas with better clarity.

CO-PO Mapping
gg PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 2 3 3 3
co2 2

Co3 3 2
CO4 3 2
CO5 3 3
CO6 3 3 3

Syllabus
Soft Skills

Communication: Process, Language Fluency, Nwerbal, Active listening. Assertiveness vs. aggressiveness.
Barriers in communication. Digital communication

Presentations Need, importance, preparations, research and content development, structuring and ensuring flow of
the presentation. Ways and means of making an effective presentation: Understanding and connecting with the
audiencd using storytelling technique, managitime, appropriate language, gestures, posture, facial expressions,
tones, intonations and grooming. Importance of practice to make an impactful presentation.

Aptitude

Problem Solving I

Equations: Basics, Linear, Quadratic, Equations of Higher Degures Problems on ages.

Logarithms, Inequalities and Modulus: Basics

Time and Work: Basics, Pipes & Cistern, and Work Equivalence.

Time, Speed and DistanceBasics, Average Speed, Relative Speed, Boats & Streams, Races and Circular tracks.
Logical Reasonimg: Arrangements, Sequencing, Scheduling, Venn Diagram, Network Diagrams, Binary Logic, and
Logical Connectives.

Verbal



Vocabulary: Aid students learn to use their vocabulary to complete the given sentences with the right words. Usage
of more appropriatevords in different contexts is emphasized.

Grammar (Basicintermediate): Help students master usage of grammatical forms and enable students to identify
errors and correct them.

Reasoning Emphasize the importance @foiding the gap (assumption) in arguments/ statements/ communication.
Reading Comprehension(Basicg: Introduce students to smart reading techniques and help them understand different
tones in comprehension passages.

Speaking Skills Make students baware of the importance of impactful communication through individual speaking
activities in class.

Writing Skills : Introduce formal written communication and keep the students informed about the etiquette of email
writing.

References:
1. St ud €ardersPtanning Guide, Corporate & Industry Relations, Amrita Vishwa Vidyapeetham.
2. Soft Skill Handbook, Corporate & Industry Relations, Amrita Vishwa Vidyapeetham.
3. Adair. J., (1986);Effective Team Building: Hoto make* winning team"London, U.K
4. Gulati. S., (1006) "Corporate Soft Skills", New Delhi, India: Rup&é&
5. The hard truth about Soft Skills, by Amazon Publication.
6. Verbal Skills Activity Book, CIR, AVVP
7. English Grammar & Composition, Wren & Martin
8. Novads GRE Pr ep SCatihoralerg & Kathliedn Pigteel b y
9. Cracking the New GRE 2012
10. Ka p | a@R& £omprehensive Programme
11. Student Workbook: Quantitative Aptitude & Reasoni@grporate & Industry Relations, Amrita Vishwa

Vidyapeetham.
12. Quantitative Aptitude for All Competite Examinations, Abhijit Guha.
13. How to Prepare for Quantitative Aptitude for the CAT, Arun Sharma.
14. How to Prepare for Data Interpretation for the CAT, Arun Sharma.

Evaluation Pattern

Assessment Internal External
Continuous Assessment (CA)*Soft Skills 30 -
Continuous Assessment (CA)*Aptitude 10 25
Continuous Assessment (CA)*Verbal 10 25
Total 50 50

*CA - Can bepresentations, speaking activities antests.



22ADM201 STRATEGIC LESSONS FROM MAHABHARATA L-T-P-C: 1-0-0-1

Course Obijectives
i Through a study of the Mahabharata, the student should gain a deeper understanding of the ethical grandeur of
Indian culture, and be inspired to follow the ideals of the characters depicted therein.

Course Outcomes

CO1: Understand the impact dfhasason Indian civilization with a special reference to Adparvaof
Mahabharata.

CO2: Enabling students to importance of fightiagharmafor the welfare of the society through Sabha and
Vanaparva

CO3: Understand the nuances of dharma through the contrast between noble and ignoble characters of the epic as
depicted in the Vana, Virata, Udyoga and Bhishma parvas

CO4: Getting the deeper understanding of the Yuddha Dharma through the subgagquastviz., Drona, Karna,
Shalya, Sauptika Parvas.

CO5: Making the students appreciative of spiritual instruction on the ultimate triumph of dharma through the
presentations of the important episodes of the MB with special ligBhanti, Anushasana, Ashwamedhika,
Ashramavasika, Mausala, Mahaprasthanika and Swargarohana Parvas.

CO-PO Mapping

PO/PSO
PO1| PO2| PO3| PO4| PO5 PO6| PO7| PO8| PO9| PO10| POl1ll| PO12
CO
COo1 - - - - - 1 - 3 1 - - 3
CO2 - - - - - 2 3 3 3 3 - 3
CO3 - - - - - 3 3 3 3 3 - 3
CO4 - - - - - 3 - 3 3 2 - 3
CO5 - - - - - 3 1 3 1 1 - 3
Syllabus
Unit 1

Introduction and Summary of the Mahabharata
A Preamble to the Great Itihasa
Unbroken Legacy

Unit 2

Dharmic Insights of a Butcher
The Vows WeTake

Kingship and Polity Acumen

Unit 3

Karnai The Maestro that Went Wide off the Mark
Tactics of Krishna

Yajnaseni

Unit 4

Popular Regional Tales

Maha PrasthanainThe Last Journey.

Unit 5

Mahabharata An All-Encompassing Text
Ma h Ub h WhatsandWhatNots
Nyayas in Mahabharata

Textbooks/References



1. Leadership Lessons from the Mahabharat, ASCSS
2. Rajagopalachari. C, The Mahabharata



SEMESTER V

23ELC301 ENERGY SYSTEMS L-T-P-C: 3-0-0-3

Course Objective
1 To familiarize with the structur@perationand analysis of components in power system network.

Course Outcomes

CO1: Understand the operations of generation, transmisaradistribution systems.
CO2: Model power systernomponentandnetworks.

CO3: Performload flow, fault, and stability analysis of power system.

CO4: Monitor and controthe power system network

CO-PO Mapping

PO/PSC
CO
Co1
CcOo2
COos3
CO4

PO1 PO2| PO3 |PO4 | POS5S | PO6 | PO7 |PO8 |PO9 |PO10|PO11|PO12 PSO1 PSO2|PSO3

Wl W w w
Wl W W
W NN

w N

1

1

1

1

1

1

1

1
N N NN

Syllabus

Unit 1

Structure of Electric Power Systems Networ€onventional, Deregulated, Miegrid and Smart Grid. Conventional

and AlternateEnergy sources. Transmission line parameters, modelling and analysis. Real and reactive power flow
and compensation.

Unit 2

Representation of power system: Single line diagram, per unit representation and matrix representation.
Analysis of Power Network$ Load flow analysisi Gauss seidel, Newton Raphson. Short circuit analysis
symmetrical and unsymmetrical faults.

Unit 3
Power System stability swing equatiori steady state and transient stabilitgqual area criterion critical clearing

time. Irtroduction to power system operation and control.

Virtual lab platforms / simulation demos can be used for effective classroom teaching.

Textbook

1. John J. Grainger and Stevenson W. D, iPower System An
References

1. Hadi Saadat, 0OPower system anal 2003 s 0, Mc Gr aw Hi | | publ
2. BRGuptafiPower system an3Chgnd& Gompanydtd20@s i gn o,

3. Wadhwa CL., fiElectric Power Systetn Wiley Eastern Limited, India 2007

4. L.L.Grigsby,fiElectricalp o wer engi ne e lEEEpgesspD@Indb ook o,

5. Kothari D. P. and Nagrath 1J.,iModern Power System Analysigata McGraw Hill Publishing Company, 2003

6. Abhijith Chakrabarti, D.P.Kothariand AK. Muk hopadhyay, AAn I ntroduandi on t o

Vol tage Stability in Power Transmission Systemso, PHI



23EEE301 DIGITAL SIGNAL PROCESSING L-T-P-C: 3-1-0-4

Pre-requisite: Signals and Systems

Course Objective
1 To explore various digital signal processing technidaessal time applications.

Course Outcomes

CO1: Understandhefrequency analysis of signals in discrete domain
CO2: Apply FFT for frequency analysis of signals in discrete domain
COa3: Design andyze and build digital filters

CO4: ImplementDSP algorithms and digital filters

CO-PO Mapping

PO/PSO
PO1|POz| PO3 |PO4 | POS5 | PO6 | PO7 |PO8 | PO9 PO10 PO11 PO12 PSO1|PSO2 | PSO3

(6{0)
Co1
Cco2

CO3
CO4

w Wl W w

Syllabus

Unit 1

Discrete Fourier Transforms: Frequency domain sampling and reconstruction of discrete time signals The DFT as a
Linear Transformatioii Relationship of the DFT to other Transforms, Properties of DRIhear Filtering methods

based on DFT Efficient computation of the DFFFT Algorithms. Efficient computation of DFT of Two real
sequences Use of FFT in Linear filtering and correlation.

Unit 2

Digital Filters: Introduction, Specifications of practical filters. a) FIR Filters: Symmetric anesyatnetric FIR

filters, Design of linear phase FIR filter using Windows/optimization techniques. Design of Linear phase FIR Filters
FIR filters for harmonic elimination b) IIR Filters: Design from Analog filters, Impulse Invariance and Bilinear
Transformation. IIR filters for extraction of fundamental frequency. c) Characteristics of commonly used Analog
filters.

Unit 3

Digital Filter realizatio, structures for realisation of discrete time systems, Structures for FIR systirast form
structures, cascade form structures, frequency sampling structures, lattice structures. Structures for IR systems, Direct,
cascade and parallel form strucwirédnalysis of Finite word length effect and limit cycle oscillations in recursive
systems. Applications of DSP: Multirate Digital Signal Processing, Sampling rate conversion, Decimation and
interpolation

Simulation experiments on DFT, FFT, Filter desiiyojse models and their impact on signal/noise ratio, Application

in power systems.

Textbooks

1. Sanj it K. Mitra, ADigital Signal Processing, A Pract
Limited, 2005.

2. John G Proaki s, G. Manol aki s, ADi gital S #hcEdittoh, Pr oces
Prentice Hall India Private Limited, 2007.

References
1. All en V. Oppenhei m, Ronal d W. S ¢ 3 &ditien; PrentiieDHals lndiae t e t i m
Private Limited, 2000.



23ELC302 EMBEDDED SYSTEM DESIGN USING ARM L-T-P-C: 3-0-2-4

Pre-requisite: Microcontrollers and applications

Course Objective
1 Todevelop real world applications usiagvanced microcontroller

Course Outcomes

CO1: Understandhe basics ofmbedded systems.

CO2: Comprehend embedded computarghitecture.

CO3: Develop programs foARM based microcontrollers

CO4: DemonstratéARM based real time applications through simulation and hardware

CO-PO Mapping
PO/PSC
PO1 |PO2 |PO3 PO4 | PO5 PO6 |PO7|PO8 |PO9 PO10 PO11|PO12|PS0O1 PSO2 | PS03
Co1
Co2
COos3
CoO4

Wl Wl w w
1
1
1
1
1

Wl W N
1

Syllabus

Unit 1

Introduction to embeddedystemsi Definition, Characteristics, Classifications, Building Blocks, Applications.
Hardware & Software Componentsmbedded system design proce&sgolution of Processor$ Microprocessor,
Microcontroller, Digital Signal Preessor, Application Specific Processor, Multicore Processor, FPGA, ASIC, GPU.

Unit 2

Introduction to ARM processor$s Evolution. Advanced ARM Architecturé Core Architecture, Processor,
Programmers Model, Exception Model, Memory Model, Instruction Set, Addressing modes. Assembly Language
Programming.

Unit 3

Introduction to ARM based Mriocontrollersi Peripheralsi Ports, Timers, PWM, ADC, UART, SPI, 12C
Application developmerit Bare- metal Programming, Rapid Prototyping with libraries. Case studies with real world
automation applications.

Textbooks

1. Marilyn Wolf, fp@hentaipRurtier csi palse sCoonin Embedde d39Edtiop ut i ng

Morgan Kaufmann Publisher (An imprint from Elsevier), 2012.

2. Trevor Martin, AThe DeM Pracessor Family SuTdeot ioa tIhEpgEoo a ehxo ,

Elsevier Science013.
References

S

1. Andrew Sl oss, Dominic Symes, Chr-DesigivgandOptimizingSyfeh Sy st e

Softwar eo, El sevier Science, 2004
2. Stephen B. FurOm€hi pAArmhByetemreodo,. Pearson Educati

on



23ELC303 DATA BASE SYSTEMS AND PROGRAMMING L-T-P-C: 3-0-2-4

Course Objective
1 To learn fundamentals of database management systems and understand how to connectodintatiaesel
programs

Course Outcomes

CO1: Understand relational data modelliragnd formulate relational algebraic queries.
CO2: Develop Entity-Relationshipmodels for different database requirements.

COa3: Design and build normalized databases.

CO4: Apply SQL statements and PL/SQL programs for relational database operations.
COS5: ImplementCURD operations for relational databases using Python SQLite.

CO-PO Mapping

PO/PSO
PO1 PO2| PO3 P04 PO5 PO6/ PO7/ PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
COo1 3 1 1 - 2 - - 2 2 2 - - 2 1 2
CO2 3 3 3 2 3 - - 2 2 2 - - 2 1 2
CO3 3 3 3 2 3 - - 2 2 2 - - 2 1 2
Co4 3 2 3 2 3 - - 2 2 2 - - 2 1 2
CO5 3 3 3 2 3 - - 2 2 2 - - 2 1 2
Syllabus
Unit 1

Introduction: Overview of DBMS, File vs. DBMS, elements of DBMS. Database desidh:ntodel, Notations,
constraints, cardinality anplarticipation constraints, ER design issues, Weak and strong entity sets, Extended ER
features. Relational Data Model: Introduction to relational model, Structure of relational mode, domain, keys, tuples
to relational models.

Unit 2

Relational Database Bigin: Functional dependency, Reduction of ER model to Relational model, Normalization: 1NF,
INF, 2NF, 3NF. Decomposition Using Functional Dependencies including establishing keys and relationships. SQL.:
Various DDLs, DMLs, DCLs.

Unit 3

Python and databaseDevelopment tools, drivers, and modules, Design a database within RDBMS and SQLite.
Database connectivity with python. CRUD statements using python programming language. Python wrappers within
RDBMS.

An overview of NoSQL databases.

Text Book
1. Silbersch#& A, Korth H F. and Sudharshan.S fiDat abase S g'sEditom TataoMt@raadilt s o ,
Publishing Company Limited, 2010.

References

1. HectorGarciaMo!l i na, Jeffrey D. Ul Il man, Jenni f er 2"%Wiitdorp m, @A Dat
2011.

2. ElmasriRand Navathe 8., fiFundament al s &"Edifiba, tAddisam SVesleys 3086t e ms 0 ,

3. Ramakrishnan R and Gehrke J, fDat abasHill 2d3nagement

4. Andreas Meier, Mi c h a e | Datalzase$: Madels) |.angiiage3,LCon&isteNay S@ians and

Sys

Architectures for Big Data Management o, Springer Ver|l



23ELC381 ENERGY SYSTEMS LAB L-T-P-C: 0-0-2-1

Course Objective
1 To plan, monitor, control and protect the power system.

Course Outcomes

CO1: Performload flow, shortircuit, and stability studies.

CO2: Apply passive and activmpensation techniques for power flow control.
CO3: Analysethe operation of power system.

CO4: Develop protection scheme for power system components and systems.

CO-PO Mapping

PO/PSO

PO1 PO2| PO3 PO4 PO5 PO6/ PO7/ PO8 PO9 PO10 PO11 PO12 PSO1l PSO2 PSO3
CO
co1 3 3 2 2 3 - - 1 2 1 - - 2 2 -
cOo2 3 3 2 2 3 - - 1 2 1 - - 2 2 -
COo3 3 3 2 - 3 - - 1 2 1 - - 2 2 -
CcCoO4 3 3 2 - 3 - - 1 2 1 - - 2 2 -
Syllabus

Experiments on analysing the performance of transmission line, perform load flow analysis, short circuit analysis,
transient stability analysis, shunt and series compensation techniques, enhancement of steady state stability,
monitoring, control and protdon of a power system network.



23LSE301 Life Skills for Engineers IlI L-T-P-C: 1-0-2-2

Pre-requisite: Willingness to learn, communication skills, basic English language skills, knowledge aichighl
level mathematics.

Course Obijectives

1 Help students understand corporate culture, develop leadership qualities and become good team players
9 Assist them in improving group discussion skills

1 Help students to sharpen their problem solving ansoreag skills

1 Empower students to communicate effectively

Course Qutcomes

COL1 - Soft Skills: To improve the intgpersonal communication and leadership skills, vital for arriving atwirin
situations in Group Discussions and other team activities.

CO2 - Soft Skills: To develop the ability to create better impact in a Group Discussions through examination,
participation, perspectivgharing, ideation, listening, brainstorming and consensus.

CO3 - Aptitude: To identify, investigate and arrive apaqpriate strategies to solve questions on geometry, statistics,
probability and combinatorics.

CO4 - Aptitude: To analyze, understand and apply suitable methods to solve questions on logical reasoning.

CO5 - Verbal: To be able to use diction thahisre refined and appropriate and to be competent in spotting
grammatical errors and correcting them.

CO6-Verbal: To be able to logically connect words, phrases, sentences and thereby communicate their
perspectives/ideas convincingly.

CO-PO Mapping

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

CO1 3 3 2 3
CO2 3 2 2
CO3 3 2

CO4 3 2

CO5 3 3
CO6 3 3 3




Syllabus
Soft Skills

Professional Grooming and PracticesBasicsof corporate culture, key pillars of business etiquiettaline and

offline: socially acceptable ways of behavior, body language, personal hygiene, professional attire and Cultural
adaptability and managing diversity. Handling pressure, ftagking. B&ng enterprising. Adapting to corporate

life: Emotional Management (EQ), Adversity Management, Health consciousness. People skills, Critical Thinking
and Problem solving.

Group Discussions Advantages of group discussions, Types of group discussion éeslRayed in a group
discussion. Personality traits evaluated in a group discussion. Initiation techniques and maintaining the flow of the
discussion, how to perform well in a group discussion. Summarization/conclusion.

Aptitude
Problem Solving IlI
Geometry: 2D, 3D, Coordinate Geometry, and Heights & Distance.

Permutations & Combinations: Basics, Fundamental Counting Principle, Circular Arrangements, and
Derangements.

Probability: Basics, Addition & Multiplication Theorems, Conditional Probabilitgld&ayes' Theorem.
Statistics: Mean, Median, Mode, Range, Variance, Quartile Deviation and Standard Deviation.

Logical Reasoning:Blood Relations, Direction Test, Syllogisms, Series, Odd man out, Ci&lingcoding,
Cryptarithmetic Problems and InpuDutput Reasoning.

Verbal
Vocabulary: Create an awareness of using refined language through idioms and phrasal verbs.

Grammar (Upper Intermediate-Advanced): Train Students to comprehend the nuances of Grammar and empower
them to spot errors in sentencesl aorrect them.

Reasoning Enable students to connect words, phrases and sentences logically.

Oral Communication Skills: Aid students in using the gift of the gab to interpret images, do a video synthesis, try a
song interpretation or elaborate ontarkry quote.

Writing Skills : Practice closet tests that assess basic knowledge and skills in usage and mechanics of writing such as
punctuation, basic grammar and usage, sentence structure and rhetorical skills such as writing strategy, organization,
ard style.

References:
1. Student sdo Career Planning Guide, Corporate & Indust
2. Soft Skill Handbook, Corporate & Industry Relations, Amrita Vishwa Vidyapeetham.
3. Adair. J., (1986);Effective Team Building: How to make * winning teatrdndon, U.K
4. Gulati. S., (1006) "Corporate Soft Skills", New Delhi, India: Rup&&:

5. The hard truth about Soft Skills, by Amazon Publication.



10.

11.

12.

13.

14.

15.

16.

17.

Verbal Skills Activity Book, CIR, AVVP

English Gramma& Composition, Wren & Martin

Public Sectoii Engineer Management Trainee Recruitment Exam (General English)

Novabdés GRE Prep Course, Jeff

Kol by,

Scott

Thornburg

Student Workbook: Quantitative Aptitude & Reasoning, Corporate & IndRgtigtions, Amrita Vishwa

Vidyapeetham.

Quantitative Aptitude for All Competitive Examinations, Abhijit Guha.

How to Prepare for Quantitative Aptitude for the CAT, Arun Sharma.

How to Prepare for Data Interpretation for the CAT, Arun Sharma.

How to Prepare for Logical Reasoning for the CAT, Arun Sharma.

Quantitative Aptitude for Competitive Examinations, R S Aggarwal.

A Modern Approach to Logical Reasoning, R S Aggarwal.

A Modern Approach to Verbal & NeWerbal Reasoning, R S Aggarwal.

Evaluation Pattern

Assessment Internal |External
Continuous Assessment (CA)*Soft Skills 30 -
Continuous Assessment (CA)*Aptitude 10 25
Continuous Assessment (CA)*Verbal 10 25

Total 50 50

*CA - Can bepresentations, speaking activities antests.



23LIV 390*** LIVE IN LAB [*** 3

Course Objectives

1 Identify and analysethe various challengeindicators presentin the village by applying conceptsof Human
CenteredDesignandParticipatoryRural Appraisal.

1 UserNeedAssessmerthroughQuantitativeandQualitativeMeasurements

1 Designinga solutionby integratingHumanCenteredesignconcepts

1 Devisingproposednterventionstrategiedor Sustainabl&ocialChangeManagement

Course Outcomes

CO1: Learn ethnographic research and utilise the methodologies to enhance participatory engagement.
CO2: Prioritize challenges and derive constraints using Participatory Rural Appraisal.

COa3: Identify and formulate the research challenges in rural communities.

CO4: Design solutions using human centered approach.

CO-PO Mapping

PO/PSO
PO1| PO2| PO3| PO4| PO5, PO6| PO7| PO8| PO9| PO10| POl1ll| PO12

CO

COo1 - 3 - 3 - 1 1 - 3 3 - 3

CO2 - 3 - - - - - 3 3 3 - -

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

Co4 3 - 3 - - - 3 3 3 3 - 3
Syllabus

This initiative is to provide opportunities for students to get involved in coming up with technology solutions for
societal problems. The students shall visit villages or rural sites during the vacations (after 4th semester) and if they
identify a worthwlile project, they shall register for acBedit Live-in-Lab project, in the fifth semester.

Thematic Areas

Agriculture & Risk Management
Education & Gender Equality
Energy & Environment

Livelihood & Skill Development
Water & Sanitation

Health & Hygiene

Waste Management & Infrastructure

=A =4 =4 =4 4 -4 4

The objectives and the projected outcome of the project will be reviewed and approved by the department chairperson
and a faculty assigned as the project guide.



SEMESTER VI

23ELC311 POWER ELECTRONICS AND DRIVES L-T-P-C: 3-0-0-3

Course Objective
1 Toimpartknowledgeon thecharacteristicef powersemiconductodevices operationof differentpower
conversiorcircuitsfor variousapplicationsanddevelopmenbf electricaldrives.

Course Outcomes

CO1: Understand the characteristics of power semiconductor devices, power converters and drives.
CO2: Analyze the behaviour of converters and their control techniques for electric drives.

COa3: Design various converter circuits under different operating modes.

CO4: Evaluate the performance of power converters for drive applications.

CO-PO Mapping

PO/PSC
PO1 PO2 | PO3 |P0O4 |PO5 |PO6 PO7|PO8 P09 PO10|PO11 P0O12 PSO1|PSO2 PS8
Co1 3 1 - - - - - - - - - - - - -
CO2 3 3 3 - 2 - - - - - - - 2 - -
COo3 3 2 3 - 2 - - - - - - - 2 2
CoO4 3 2 3 - 2 - - - - - - - 2 -
Syllabus
Unit 1

Powersemiconductor Devices: Diode, SORQSFET, IGBT, safe operating area, selection of devices for various
applications. Heat sinldarmonic AnalysisAC to DC converters: Single phase and three phase thyristor full bridge
rectifiers. DC to DC converters: Buck, Boost, BtR#ost converters

Unit 2

DC to AC converters: Basic concepts of VSI, operation of sipgise full bridge inverter, PWM modulation
strategies: Single phase Sinusoidal PWM (unipolar, bipolar), Three phase PWM inverters. Single phase PWM
rectifiers, control scheme of PWNMatifiers, applications of PWM rectifiers.

Unit 3

Review of speed torque characteristics of DC motoirsspeed control methods Single phase and three phase
converter configurations Separately excited dc motors for two quadrant operaiiart®ppercontrolleddc drives-

Speed controlled drive systefforque speed characteristics of induction machikethods of speed contréfariable
frequency operation of three phase induction machine, voltage fed inverter control, Introduction tac®ectbr

Wound Rotor Induction Machine Control: Static rotor resistance control, slip power recovery schemes. Introduction to
PMSM and BLDC Motor Drives.

Textbook
1. Ned Mohan, Tore MJnderlanda nd Wi | | i am P. Robbins, i Poations andE|l ect r or
De s i gYmkEdition, John Wiley & Sons, 2007.

References
1. Muhammed HRashid,fi P o viEectronics circuits, devices and applications ™ Edition, Pearson Educatian
2017.

2. R.Krishnan,fiElectric Motor Drives, Modeling, Analysis a@bntrolo, Prentice Hall, NJ, 2015.

3. LUmanand, fAPower Electronics: Essentials and Applicat
4. Erickson,Maksimovic, and Dragai Fundament al s of Power Electronicso, KI
5.

Josephvithayathii PowéeecEroni cso Tata McGraw Hill, 2010.



23ELC312 COMPUTER NETWORKS AND loT L-T-P-C: 3-0-0-3

Pre-requisite: Microcontrollers and Applications

Course Objective
1 Tointroducethebasicconceptandoperationof computemetworksandloT devices.

Course Outcomes

CO1: Understandayered approach of network desigrcomputer networks.
CO2: Familiarize protocol layers and servigascomputer networks

CO3: Comprehend loT devicespmponentsand networks.

CO4: DesignloT solutions for real world applications

CO-PO Mapping

PO/PSO
PO1 PO2| PO3 P04 PO5 PO6/ PO7/ PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
COo1 3 - - - - - - - - - - - 1 2 -
CO2 3 2 2 - 2 - - 1 - 1 - - 2 3 2
CO3 3 - - - 2 - - - - - - - 3 3 3
CO4 3 2 2 1 - - - 1 - 1 - - 3 3 3
Syllabus
Unit 1

Data communication Systems: Components, Types. Introduction to Networked Syst€oraponents, Types.
Protocoli Need, Services, Layered Architecture. ISO/OSI Model & TCP/IP Motlelers & Services, Comparison.
Introduction to IOT: Architectural Overview, Components, Functional Elements, Applications, Challenges. loT
Devices: End device, Edge Device, Server/ClDedices.

Unit 2

Constrained nodes and network, Content Centric Networkinijetaork Processing. Physical Layer: Modulation,
Multiplexing, Transmission media. Data Link Layer: Framing, Error detection and correction, Addressing, Medium
access protocols. étwork Layer: Routing & Addressing. Transport Layer: TCP, UDP, Socket, Congestion control
algorithms, Application layer: security, symmetric encrypthkleS, DES, stream cipher, asymmetric encryption.
Application layer protocols: HTTP, MQTT, CoAP, XMPP, ANPQ

Unit 3

Familiarization of Communication technologies for |0T: IEEE 802.3/802.11/802.15.4, Bluetooth Low Energy, ZigBee,
LoRa, 6LOWPAN. IoT Node Design. Programming IoT Devices. Case Studies on loT Solutions for real world
automation problems: Agriculte/Industrial/Healthcare/Robotics/Automotive/Smart  City/Smart  Grid/Smart
Buildings.

Textbooks
1. Andrew S. Tanenbaum and David J. Wetherall, AiComputer
2. Vijay madisetti, Ar shdeHamsoBia hagpap,r olanctheor. n élEditiavf20d%shiitnyg sP,r e
References
1. Hol ger Kar/l and Andreas Willig, AProtocols and Archit

Sons Ltd., 2005.
2. Rayes, Ammar, Sal am, Samer aillint%editioneSpringef2008hi ngs from H
3. Boris Adryan, Domini k Ober maier, Paul Fremantl e AThe
House, 2017.



23ELC313 THEORY OF COMPUTATION AND COMPILER DESIGN L-T-P-C: 3-1-0-4

Course Objective
1 Tointroduce to the mathematical foundations of computations

Course Outcomes

CO1: Apply Finite state machines for lexicahalyser

CO2: Demonstrate the push down automata model for a given language.

COa3: Developalgorithms for structural correctness of source programs.

CO4: Analyse intermediate representation and procedure calls in Turing machines.

CO-PO Mapping
PO/PSO
co PO1 PO2 PO3| PO4 PO5| PO6 PO7/ PO8 PO9 PO10 PO11l| PO12 PSO1 PSO2 PS03
co1
COo2
Cos3
Co4

W W w | w
N N[N
N N[N
N TN NN
NN NN
NN NN

Syllabus

Unit 1

Automata and Languages: Chomsky hierarchy of languagkgroduction to finite state Automata Regular
Expression$ Nondeterministic Finite Automataequivalence of NFAs and DFAsMinimization of DFA. Lexical
Analysis.

Unit 2

Non-Regular LanguagesContext free languagés Context Free GrammatChomsky normal forni Push Down
Automatai parse tee derivationsAmbiguous grammar, removing ambiguity. Top down and bottom up pairg6),
LR(1), LALR.

Unit 3
Turing Machines Non-deterministic Turing Machinésintermediate representatidrprocedure calls

Textbooks

1. Linz P, Ariintroduction tdormal languages and automata " E@ition, Jones and Bartlett Publishe2016.

2. Aho, Alfred V., Monica S. Lam, Ravi Sethi, and Jeffrey Ullm@ompilers: Principles, Techniques and Tapls
2" Edition, Prentice Hall, 2006.

References

1. Mi chael Sipzer, il ntr oduc 2Editon, Bastort, MAe Colirbed echnglogy 2005C 0 mp u t
(pumping lemma to be followed from this book).

2. Martin and John, filntroduction to Languages and the
2002.

3. JEHopcroft, R MotwarandJ D. Ul hmaoaduéti on to Automata Th3ory, La:
Edition, AddisonWesley, 2007.

4. Cooper, Keith, and Linda TorczofiEngineering a Compilér, 2" Edition, Morgan Kaufman, 2011.



23ELC382 POWER ELECTRONICS AND DRIVES LAB L-T-P-C: 0-0-3-1

Course Objective
1 To understand the characteristics of power semiconductor dempower converters for drives.

Course Outcomes

CO1: Understand the characteristics of power semiconductor devices, power electronic converters and drives.
CO2: Build power converter circuits with suitable control techniques.

CO3: Analyzethe performance of power converters for drive applications.

CO-PO Mapping

PO/PSO
co PO1 PO2| PO3 P04 PO5H PO6/ PO7/ PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
COo1 3 1 1 - 3 - - 1 2 2 - - 2 1 1
CO2 3 2 2 - 3 - - 1 2 2 - - 2 1 1
COo3 3 2 2 - 3 - - 1 2 2 - - 2 1 1
Syllabus

Characteristics of Power diode and Power MOSFET, harmonic analysinghééphasefull converter, DCi DC
Chopper, PWM inverter, Modelling of DC motor, Converter fed DC motor, Chopper fed DC, imalaction motor
drive, BLDC drive, PMSM drive

Textbooks
1. Dani el W. Hart, o I ntroduction to Power El ectronicso,

2. Gopal K. Dubey, Fundamentals of Electrical Drives, Narosa Publishing House, 2001.



23ELC383 COMPUTER NETWORKS AND | oT LAB L-T-P-C: 0-0-2-1

Pre-requisite: Microcontrollers and Applications

Course Objective
1 Todeveloprealworld applicationsusingnetworkingandloT concepts

Course Outcomes

CO1: Analyseprotocol layers and servicescomputer networkasing simulation software
CO2: Developprograms for various network algorithms

CO3: DeveloploT devicesand networks

CO4: DemonstratdoT solutions for real world applications

CO-PO Mapping

PO/PSO
PO1 PO2| PO3 P04 PO5 PO6/ PO7/ PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
COo1 3 2 2 1 3 - - 2 3 2 - - 2 3 2
CO2 3 2 2 2 3 - - 2 3 2 - - 2 3 1
CO3 3 2 2 2 3 - - 2 3 2 - - 2 3 2
Co4 3 3 3 3 3 - 1 2 3 3 - - 3 3 2
Syllabus

Simulation study of various communication networksing communication network simulatgriletwork analysis
tools and packet data frame formdsror correction routing and cryptographic algorithmsEnd, edge and server
devices, TCP/IP connection using microcontroller board & PC/Laptop network for realworld applicatiors.

Textbooks
1. Andrew S. Tanenbaum and Davi d "EdtionWRedrdoreBducation, 20.Co mput er
2. Vijay madisetti, Ar shdeep -oBra hagpap,iSddinctrhedmiversity Press, 20I5h i ng s ,
References
1. Hol ger Karl and Andreas Wi llig, AProtocols and Archit

Sons Ltd., 2005.
2. Rayes, Ammar , Sal am, Samer il pPtEditiongspringerf 20IBhi ngs from H

3. Boris Adryan, DominkOb er mai er , Paul Fremant | e i THEditoheAadecm i c al F
House, 2017.
23ELC384 OPEN LAB L-T-P-C: 0-0-3-1

Course Obijective
1 To empower with practical experience to reinforce theoretical concepts, teantechkical writing and
publicationskills.

Course Outcomes

CO1: Solvereal timeproblems through the acquired theoretical knowledge in core courses.
CO2: Manage the time and cost of the product development

CO3: Communicate thscientificfindings throughoral andwriting modes with clarity and justification.
CO4: Work as aeam anceffectively utilize theadvanced tools.

CO-PO Mapping

PO/PSC
PO1 | PO2 |PO3 PO4 |PO5 PO6  PO7 PO8 | PO9 PO10| PO11|PO12 |PSO1|PSO2 | PSO3

Co1 3 3 3 3 - - - 1 - - - 2 - 3



co2 [ - [- [ - [-T-T-T-Tx2[-[T+-T38[2[-7-

CO3 - - - - - - - 1 - 3 - 2 - -
Cco4 - - - - 3 - - 1 2 - - 2 3 3
Syllabus

This is a hands on section for the students. By the sixth semester, the students are adept in different core streams like
Power Electronics, PoweBystems, Electrical Machines, Energy Systems and Digital Signal Processing etc. The
students will apply their acquired knowledge and develop an application related to one or more of the core areas and
implement a pragmatic setup, justifying the applicatio



23LSE311 Life Skills for Engineers 1V L-T-P-C: 1-0-2-2

Pre-requisite: Selfconfidence, presentation skills, listening skills, basic English language skills,
knowledge of high school level mathematics.

Course Objectives
1 Help students prepare resumes and face interviews with confidence
1 Support them in developing thgiroblemsolving ability
1 Assist them in improving their problem solving and reasoning skills
1 Enable them to communicate confidently before an audience

Course Outcomes

CO1 - Soft Skills: To acquire the ability to present themselves confidently and akevtheir
knowledge, skills, abilities, interests, practical exposure, strengths and achievements to potential
recruiters through a resume, video resume, and personal interview.

CO2 - Soft Skills: To have better ability to prepare for facing interviewslyse interview
guestions, articulate correct responses and respond appropriately to convince the interviewer of
oneds right candidatur e t hrough di splaying
communication.

CO3- Aptitude: To manage time while algmg suitable methods to solve questions on arithmetic,
algebra and statistics.

CO4 - Aptitude: To investigate, understand and use appropriate technigues to solve questions on
logical reasoning and data analysis.

CO5 - Verbal: To use diction that Iess verbose and more precise and to use prior knowledge of
grammar to correct/improve sentences.

CO6 -Verbal: To understand arguments, analyze arguments and use inductive/deductive reasoning
to arrive at conclusions. To be able to generate ideas,s&ubem logically and express them in

a style that is comprehensible to the audience/recipient.

CO-PO Mapping

28 PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12
Cco1 3 3 2
CcO2 2 3 3 2
CO3 3 2
CO4 3 2
CO5 3 3
CO6 3 3 3
Syllabus
Soft Skills

Team Work: Value of teamwork in organizations, Definition of a team. Why team? Effective team
building. Parameters for a good team, roles, empowerment and need for transparent
communication, Factors affecting team effectiveness, Personal characteristics of members and its
influence on team. Project Management Skills, Collaboration skills.

Leadership: Initiating and managing change, Internal problem solving, Evaluation and co
ordination, Growth and productivity, Importance of Professional Networking.

Facing an interview. Importance of verbal & aptitude competencies, strong foundation in core
competencies, industry orientation / knowledge about the organization, resume wrdiadirin

cover letter, digital profile and video resume), being professional. Importance of good



communication skills, etiquette to be maintained during an interview, appropriate grooming and
mannerism.

Aptitude

Problem Solving Il

Sequence and SerieBasics, AP, GP, HP, and Special Series.

Data Sufficiency: Introduction, 5 Options Data Sufficiency and 4 Options Data Sufficiency.

Logical reasoning:Clocks, Calendars, Cubes, Nvierbal reasoning and Symbol based reasoning.
Campus recruitment papers:Discussion of previous year question papers of all major recruiters of Amrita
Vishwa Vidyapeetham.

Competitive examination papers: Discussion of previous year question papers of CAT, GRE, GMAT,
and other management entrance examinations.

Miscellaneous:Interview Puzzles, Calculation Technigues and Time Management Strategies.

Verbal

Vocabulary: Empower students to communicate effectively throughvweore substitution.

Grammar: Enable students to improve sentences through a clear understanding of tbegrdesmar.
Reasoning Facilitate the student to tap his reasoning skills through Syllogisms, critical reasoning arguments
and logical ordering of sentences.

Reading ComprehensionAdvanced): Enlighten students on the different strategies involveddgkling
reading comprehension questions.

Public Speaking Skills Empower students to overcome glossophobia and speak effectively and confidently
before an audience.

Writing Skills : Practice formal written communication through writing emails especialtyposing job
application emails.

References:
1. Studentso Career Planning Guide, Corporate &
2. Soft Skill Handbook, Corporate & Industry Relations, Amrita Vishwa Vidyapeetham.
3. Adair. J., (1986), "Effectivd eam Building: How to make * winning team", London, U.K
4. Gulati. S., (1006) "Corporate Soft Skills", New Delhi, India: Rupa & Co.
5. The hard truth about Soft Skills, by Amazon Publication.
6. Verbal Skills Activity Book, CIR, AVVP
7. English Grammar & omposition, Wren & Martin
8. Public Sectoi Engineer Management Trainee Recruitment Exam (General English)
9. Novadés GRE Prep Course, Jeff Kolby, Scott Thorn

10. A Modern Approach to Verbal Reasoningr.S. Aggarwal
11. Student Workbook: Quaitative Aptitude & Reasoning, Corporate & Industry Relations, Amrita
Vishwa Vidyapeetham.

12. Quantitative Aptitude for All Competitive Examinations, Abhijit Guha.

13.How to Prepare for Quantitative Aptitude for the CAT, Arun Sharma.

14.How to Prepare for Dataterpretation for the CAT, Arun Sharma.

15.How to Prepare for Logical Reasoning for the CAT, Arun Sharma.

16. Quantitative Aptitude for Competitive Examinations, R S Aggarwal.

17.A Modern Approach to Logical Reasoning, R S Aggarwal.

18. A Modern Approach to Verba& Non-Verbal Reasoning, R S Aggarwal
Evaluation Pattern

Assessment Internal | External
Continuous Assessment (CA)*Soft Skills 30 -
Continuous Assessment (CA)*Aptitude 10 25
Continuous Assessment (CA)*Verbal 10 25
Total 50 50

*CA - Canbepresentations, speaking activities antests.

n



23LIV 490*** LIVE IN LAB Il *** 3

Course Objectives

1 Proposal writingto bring in a detailed project planning, enlist the materials required and propose budget
requirement.

1 Use the concept of Gdesign to ensure User Participation in the Design Process in order to rightly capture user
needs/requirements.

9 Building and testing prototype to ensure that the final design implementation is satisfies the user needs, feasible,
affordable sustainableand efficient.

1 Real time project implementation in the village followed by awareness generation and skill training of the users
(villagers)

Course Outcomes

CO1: Learn cedesign methodologies and engage participatorily to finalise a solution

CO2: Understand sustainable social change models and identify change agents in a community.
COa3: Learn Project Management to effectively manage the resources

CO4: Lab scale implementation and validation

CO5: Prototype implementation of the solution

CO-PO Mapping

PO/PSO
PO1| PO2| PO3| PO4| PO5, PO6| PO7| PO8| PO9| PO10| POl1ll| PO12

CO

Cco1 1 1 3 3 - - 1 3 3 3 - 3

CO2 - - - - - - - - 3 3 - -

COo3 - - - - - - - - 3 3 3 -

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

CO5 - - 1 - - - - - 3 3 - -
Syllabus

The students shall visit villages or rural sites during the vacations (after 6th semester) and if they identify a worthwhile
project, they shall register for acBedit Live-in-Lab project, in the fifth semester.

Thematic Areas

Agriculture & RiskManagement
Education & Gender Equality
Energy & Environment

Livelihood & Skill Development
Water & Sanitation

Health & Hygiene

Waste Management & Infrastructure

=A =4 =4 =4 4 -4 4



23ELC397 INDUSTRY INTERNSHIP P/F

Course Objectives

1 To expose thstudents to industry setting and get acquainted with its various functions.

1 To gain direct experience so as to relate and reinforce the concepts learned in the class room
1 To promote collaboration between industry/Research Laboratory and the institution

Course Outcomes

CO1: Familiarize with the industry environment/Research Laboratory

CO2: Understand the application of theoretical concepts in a practical setting.
CO3: Prepare technical documents/presentations related to the work completed.

CO-PO Mapping

PO/PSO
POl1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| POl1l| PO12
CO
COo1 1 - - - - 2 2 2 1 - - 2
CO2 3 2 1 1 - 2 1 2 1 - - 2
Cco3 2 2 - - - - - 2 1 2 - 1
Syllabus

Students have to undergo minimum of one week of practical training in Electrical, Electronics Engineering or allied
industries/research laboratory of their choice with the approval of the department. At the end of the training student
should submit a repband certificate of completion to the department in the prescribed format.

Evaluation Pattern

This course is mandatory and a student has to pass this course to be eligible for the award of degree. The student shall
make a report. The committe®nstituted by the department which will assess the student based on the report
submitted.



SEMESTER VII
23ELC498 PROJECT PHASE | L-T-P-C: 0-0-18-6

Course Objective
1 To comprehend, design, develamplementand test the functionality of a project work and prepare a technical
paper in an approved format and present it.

Course Outcomes

CO1: Ability to investigate an engineering problem and design/develop the proof of concept of its solution
CO2: Ability to estimate and manage the cost and time of the project

CO3: Ability to present the project with clarity and ethics in both oral and written mode

CO4: Ability to develop a team and effectively participate in the team to execute the project

COS5: Ability to support the environmental, social and engineering discipline through the project

CO-PO Mapping
PO/PSO
Cco
Cco1 3 3 3 3 - - - - - - - -
CO2 - - - - - - - - - - 3 -
Cos3 - - - - - - -
Co4 - - - - - - -
CO5 - - - - 3 3 3

PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| POl1ll| PO12

w | W w



23ENV300 ENVIRONMENTAL SCIENCE P/F

Course Objectives

1 To study the nature and facts about environment

1 To appreciate the importance of environment by assessing its impthet oaman world

1 To study the integrated themes and biodiversity, pollution control and waste management

Course Outcomes

CO1: Ability to understand aspects of nature and environment

CO2: Ability to analyse impact of environment on human world

CO3: Ability to comprehend pollution control and waste management

CO-PO Mapping

PO/PSO
POl1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| POl1l| PO12
CO
COo1 - - - - - 3 2 3 - - - -
CO2 - - - - - 3 2 3 - - - -
COos3 - - - - - 3 2 3 - - - -
Syllabus
Unit 1

Overview of the global environment crisis Biogeochemical cycle$ Climate change and related international
conventions and treaties and regulatio@zone hole and related International conventions and treaties and regulations
T Over populatiori energy crisi§ Water crisis ground water hydrogeologysurface water resource development.

Unit 2

Ecology, biodiversity loss and related international conventiotmeaties and regulatiorisDeforestation and land
degradation food crisisi water pollution and tated International and local conventidngeaties and regulatioris
Sewage domestic and industrial and effluent treatiinairtpollution and related international and local conventions
treaties and regulatiofisOther pollution (land thermal- noise).

Unit 3

Solid waste management (municipal, medicalyaste, nuclear, household hazardous wasteshvironmental
management environmental accountingg green busines$ ecolabelling i environmental impact assessmént
Constitutionali legal and redatory provisions sustainable development.

Textbook

1. R.Rajagopalanf Envi ronmeinFabmS€Cuidsies to Cureo, Oxf ol9dd Uni ver
567393X.

References

1. G. T.Miller Jr ., 0 EHEdiion cCenage hearaing P\8.¢td. 2008.e 6, 11

2. Benny Joseph, AEnNnvi r on ntélliPublshing 8ampanhyi Langed,,2008.at a Mc Gr a w



23LAW 300 INDIAN CONSTITUTION P/F

Course Objectives

1 To know about Indian constitution

1 To knowabout central and state government functionalities in India
1 To know about Indian society

Course Outcomes

CO1: Understand the fugtions of the Indian government.

CO2: Understand and abide the rules of the Indian constitution.
CO3: Understand and appreciate differentturesamong the people.

CO-PO Mapping

PO/PSO
PO1 PO2| PO3 P04 PO5 PO6/ PO7/ PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
COo1 - - - - - 3 2 3 - - - - - - -
CO2 - - - - - 3 2 3 - - - - - - -
COos3 - - - - - 3 2 3 - - - - - - -
Syllabus
Unit 1

Historical Background Constituent Assemblgf India i Philosophical Foundations Of The Indian Constitution
Preamblei Fundamental Right$ Directive Principles Of State Policy Fundamental Dutie$ Citizenshipi
Constitutional Remedies For Citizens.

Unit 2
Union Governmernit Structures of the Union Government and FunctioResesident Vice President Prime Minister
I Cabineti Parliament Supreme Court of India Judicial Review.

Unit 3
State Governmerit Structure and Functions Governori Chief Ministeri Cabineti State Legislaturé Judicial
System in StatesHigh Courts and other Subordinate Courts.

Text Books
1. Durga Das Basu, filntroduction to the DElMi.nstitution of
2. R.C. Agar wal , il ndi an Political ,399&t emo, S.Chand and C
References

1. Shar ma, Brij Ki shor e, filntroduction to the Constituti



SEMESTER VIII

23ELC499 PROJECT PHASE Il L-T-P-C: 0-0-18-6

Course Objective

1 The project shall be focused on the synthesis of the knowledge gained over the past seven semesters, by taking up
a work of relevance to Electrical @omputelEngineering covering desigdévelopmentfealization/application/
performance analysistateof-the-art technology

Course Outcomes

CO1: Ability to investigate on an engineering problem and suggest the proof of concept of its solution
CO2: Ability to estimate and manage the cost and time of the project

CO3: Ability to present the project with clarity and ethics in both oral and written mode

CO4: Ability to develop a team and effectively participate in the team to execute the project

COS5: Ability to support the environmental, social and engineedisgipline through the project

CO-PO Mapping
PO/PSO

Cco
Cco1 3 3 3 3 - - - - - - - -
CO2 - - - - - - - - - - 3 -
Cos3 - - - - - - -
Co4 - - - - - - -
CO5 - - - - 3 3 3

PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| POl1ll| PO12

w | w w



23EEE342 SMART GRID * L-T-P-C: 3-0-0-3

*Not applicable for EEE
Pre-requisite: Energy Systems

Course Obijective
To understand andvaluateSmart Gridtechnologies.

Course Outcomes

CO1: Understandhefundamental concepts and challenges in smart grid.
CO2: Familiarize with various smart grid technologies.

CO3: Comprehendtandards and protocols for smart grid operation.
CO4: Apply computational intelligence in smart grid applications

CO-PO Mapping

PO/PSO
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
Co1 3 - - - - 1 - - - - - - 3 1 -
CO2 3 2 1 - - - - - - - - - 3 2 1
COo3 3 - - - 2 3 - - - - - - 3 2 1
CoO4 3 3 3 3 3 - - - - - - - 3 3 3
Syllabus
Unit 1

Smart Grid: Comparison with existing grid, Concept of smart ridefinition, Features, Stakeholders, Applications,
International policies, Opportunities & Barriers. Smart grid as a CGkhgsical System. Smart grid
Architecture.Concepts of smart homes, smatrt cities and cooperative grids. Energy market overview,Systero
Operators, DSO, and TSO under the smart grid, Transactive Energy.

Unit 2

Smart grid Technologies Overview: Smart Generation Syst8MADA, Distributed Generation. Smart Transmission
Systemi Wide Area Measurement Systems (WAMS), Wide Areadetmn Systems (WAPS), Wide Area Control
Systems (WACS), WAMPAC, Smart SubstatiorSCADA. Smart Distribution SystenisDemand Side Management

i Demand Response and Demand Despatch, Advanced Metering Infrastructure (AMI). Smart Micro Grids. Integration
of resources to grid Distributed energy resources (DERS), Rindelectric Vehicles.

Unit 3

ICT in Smart Gridi End to end communication models, Communication NetwoH&N/BAN, LAN/FAN/NAN,

WAN. Communication TechnologiéswWired & Wireless, Protocoland Standards. Cyber Security in Smart Grid. loT

& Smart Grid.Need of artificial intelligence for smart grid applications. Data Analytics and cloud computing in the
Smart Grid. Case study in smart grid.

Textbooks/ References

1. Al'i Keyhaof ,Sm®detsi goawer Gri d Renewabl e Energy Systems:

2. James Momoh,-Fu@mamtenGral ¢ of Design and Analysisodo, Joh

3. Janaka Ekanayake, Kithsiri Liyanage, Jianzhong Wu, Akihiko Yokoyalli c k Jenki ns, ASmart G
and Applicationso John Wi ley & Sons, 2012.

4, Clark W. and Gellings P. E., fAiThe Smart Grid: Enabl i ng
Press, Taylor & Francis, 2009.

5. Mini S. Thomas, John Douglas Mobald,"Power System SCADA and Smart Grids", CRC Press, April 2015.



23EEES331 DEREGULATED POWER SYSTEM L-T-P-C: 3-0-0-3

Pre-requisite: Energy SystembEnergy Systems |.

Course Objective
1 To expose the deregulated power market operagpiocing mechanisms and electricity regulation and policies
followed in India.

Course Outcomes

CO1: Understandheoperation of deregulated power system and electricity market.

CO2: Comprehendndian power sector acts, regulations, and policies.

CO3: Apply different pricing mechanisms and market strategies.

CO4: Deploytechrologies fortransmission congestion management, market settlearehtariffcomputation

CO-PO Mapping

PO/PSO
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
COo1 3 1 - - - - - - - - - - 1 - -
CO2 3 1 - - - 3 - - - - ; - 1 - -
COos3 3 3 3 2 3 - - - - - - - 2 2 1
Co4 3 3 3 3 3 - - - - - - - 2 2 1
Syllabus
Unit 1

Power Sector inndiai Classical operation of power systems, laast operation, marginal cost, incremental eost
inter-utility interchanges. Fundamentals of deregulated power systBewplirements and key issuesestructuring
models- Independent system operat@SQOs).

Unit 2

Electricity market: Evolution and types of electricity marke@ompetitive market supply and demand functions,
Market equilibrium- Market power and mitigation. Transmission Open Access: transmission priicing schemes
- Corcept of distribution factoré Location based marginal pricing.

Unit 3

Transmission capacity, Available Transfer capability (AT©pen Access Same Time Information Systems (OASIS)
- Transmission congestion managemieAincillary Services: classifations and definitions Indian Electricity Acts
and Policies 2003 Actsi Availability Based Tariff (ABT).

Textbooks / References

1. Kankar Bhattacharya, Mat h H. J. Boll en and Jaap E. Da
Springer, 2001

2. M. Shahidehpour and M. Al omous hiOpRe sattri bmt, u rTe di di Ineggc tamid
CRC Press, 2001.

3. Loe Lie Lai APower Systems Restructuring and Deregul a



23EEE332 ENERGY STORAGE SYSTEMS L-T-P-C: 3-0-0-3

Course objective
1 To understand thdifferentenergy storageechnologiesand itsapplicatiors to Electric Vehicle and Micro Grid.

Course Outcomes

CO1: Understandhe role ofenergy storagsystemsand its technologies

CO2: Apply energy storaggechnology in renewable energy integrations @ueto grids.
CO3: Analyze the performance &hnergy storag&ystemsn Electric Vehicles

CO4: Expose tovarious management techniques applieentergy storagsystems

CO-PO Mapping

PO/PSO
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
COo1 3 - - - - - - - - - - - 1 - -
CO2 3 3 3 1 - - - - - - - - 1 - 2
COos3 3 3 3 1 - - - - - - - - 1 - 2
Co4 3 3 3 1 - - - - - - - - 1 1 -
Syllabus
Unit 1

Introduction toenergy storagéor power systems: Applications ehergy storagsystems, Components Bhergy
Storage Systems, Types of storage technologies: Thermal, Mechanical, Chemical, Electrochemical, Electrical.
Efficiency of energy storagesystems. Overview on Electricanergy storage Batteries, Super capacitors,
Superconducting Magnetienergy StoragéSMES).

Unit 2

Energy storagsystems configurations and applications. Charge and discharge mechanism of Batteries, Comparison
of storage systemsEnergy density, power density Storage for renewable energy Integration: Solar energy, Wind
energy, Electric &hicle.Energy storage Microgrid and Smart grid.

Unit 3

Management of storage systems, Battery Management Systems, Management ofEHghyid Storagesystems
(HESS), Increase of energy conversion efficiencies by introdusmieggy storageStora@ technology for energy
management, Economics Bhergy storage

Textbooks/ References
1. AG.TerGa z ar Erengy Stofagd or Powe r 2"Editson, @he sistitution of Engineering and
Technology (IET) Publication, UK, 2011SBN- 978 1-849192194),

2. Francisco DiazGonzalez, Andreas Sumper, Oriol Gofdeimunt fiEnergy Storage n Power Syst emso

Publication, Mar 20161SBN: 9781-118971307,

3. AR. P e EmbigeStorafeiSci ence and Technol ogybo, SBS Publishers

2011.(ISBN- 13:9789380090122),

4. El ectric Power Resear cHmerdy 8teragdechmdlogy Optldrs:MA)White Rapér Bricnerr i c i t y

on Applications, Costs,andBenef s 0 (1020676), December 2010.
5. Paul Denhol m, Eri k EI a, Br endan BférgylstpragavithdRenbvaloleh a e |

Electricity Generationo, Nat i onANatioRa lraeovatorly bf¢the BEB.er gy

Department of Bergy- Technical Report NREL/ TP6A®7187, January 2010.

Mi |
L e



23EEE333 INSTRUMENTATION FOR RENEWABLE ENERGY SYSTEMS L-T-P-C: 3-0-0-3

Pre-requisites: Measurements and instrumentation, Control Systems

Course Objective
1 To acquaint with théheory and working principles of different types of instruments, monitoring, communication
interfacesand controls used in power plants based on renewable energy technology.

Course Outcomes

CO1: Familiarize with various components/equipment in renewatdggybased power plants.

CO2: Understand the basic principles of transducers used in electrical and mechanical measurements in power
plants.

COa3: Familiarize with monitoring and control of power plants.

CO4: Examine variougommunicatiorinterfacesfor instrumentation systems in industries.

CO-PO Mapping
PO/PSO
co PO1 PO2 PO3 PO4 PO5/ PO6 PO7/ PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PS03
Co1
COo2
COos3
CoO4

w W w w

Syllabus

Unit 1

Significance of Instrumentation in Solar, Wind, Biomass, Tidal and Geothermal Power plants. Types of measurement
and instrumentation in power plantfunctions and classification. Mechanical measurements: Pressure, Torque,
Vibration, Speed, Level and Flow. Anemometersup, hot wire, SODAR, LIDAR. Sunshine recorder, pyranometer

and pyroheliometer

Unit 2

Passive elgrical transducers, Resistive, thermal radiation detectors, resistive strain, resistive pressure, linear variable
differential transformer. Active electrical transducers, Thermoelettteianocouples, RTD, piezoelectric, Hall Effect,

and photoelectric tresducers.

Unit 3

SCADA, Smart meters (net metering), Phasor measurement unit, basic measurements/sensing with ADC, CCP
modules in PIC microcontrollers. PLC: architecture, programming and ladder diagram. Communication Technologies:
wired, wireless. REZigbee, Bluetooth, WiFi, Ethernet, GSM, GPRS, Data acquisition systems, data loggers. CAN bus
and MOD bus systems. Overview of IoT and Industry 4.0

Textbooks/ References

1. D. V. S. Murty,

2. ArunK. Ghosh,

20009.

3. S. K. Singh, AComput er AHalloélddia PnvatecLenges, 20D nt r ol 6, Prent i

William Stallings A Wi r el ess Co mmu n i2¥€ Editian,;Peasson&dudatioN,2@0% o r k s 0 ,

5. K. Sawhney, Puneet Sawhney, M@AMechanical Measurement s
Co., 2015.

6. D. Patranabis, APri nci pl 3 Editionf McGrandHilEducatioa Pvt Ltdn 2010r u me nt at

Tr ans d u2¢Editien, PeentideHdll of diar Puviate lnbitedt 2008.n 0 ,
Introducti on t 8YEbltom BHI tearmrg Rrivate Limited, | nst r u

Ot D

e



23EEE334 POWER SYSTEM OPERATION CONTROL AND STABILITY  L-T-P-C: 3-0-0-3
Pre-requisites: Energy SystemsEnergy Systems | & II.

Course Objective

1 To provide an insight into the relevance and possibilities of econgpeigation, controhnd stability aspects of
power system.

Course Outcomes

CO1: Understand the principles of power systeperation, controland stability.
CO2: Develop mathematitanodel of power system controls.

CO3: Performeconomic load dispatch and power system stability studies.
CO4: Design powesystem controllers.

CO-PO Mapping

PO/PSO
PO1| PO2| PO3| PO4| PO5 PO6/ PO7/ PO8 PO9 PO10/ PO11 P0O12 PSO1l PSO2 PS03
CO
COo1 3 - - - - - - - - - - - - - -
CO2 3 2 2 - 1 - - - - - - - - 1 -
COos3 3 3 1 1 1 - - - - - - - 1 -
CoO4 3 2 3 - - - - - - - - . 2 1 -
Syllabus
Unit 1

Power system operatidnstate transition andontrol, SCADA in power systenrtata acquisition, state estimation,
security assessment and security enhanceimiemictions of control centers,system load variationis system load
characteristicsEconomic load dispatch with and without loséesolution by iteration method (no derivation of loss
coefficient)i Base point and patrticipation factdrReal and Reactive power flows and control.

Unit 2

Basic Pf and QV loops, Load frequency contrainodeling, analysis and control of single andltirareai tie line
with frequency bias control. Economic controller added to LFC. Need for Automatic Voltage regjweatioous
excitation systemilodelingi static and dynamic analysisReactive powewoltage control devices.

Unit 3

Power Syste stabilityi classification§ Rotor angle stability small signal stability Effects of excitation systeiin
Power system stabilizér sub synchronous oscillatiofisVoltage stabilityi Voltage collapsé Methods to improve
stability.

Textbooks/ References

1. Ol Il e |I. El gerd, AEl etAmi tntEmed gyt iSyrsd,e mBatTeheMde @r aw Hi
2004.

2. Prabha Kundur, APower System stability and control 0,

3. Kothari, D. P. and Nagrath, U . , AModerem Phwalry SSiysd, Tata McGraw Hil|l
2011.

4. Al len J. Wood and Bruce F. Wollenberg, APower Generat,

5, L. K. Kirchmayer, AEconomic operation of Power Systemo



23EEES335 RENEWABLE ENERGY TECHNOLOGIES L-T-P-C: 3-0-0-3

Course Objective
1 To introduce different renewable energy sources, its characteristics, and analyse renewable energy conversion
systems.

Course Outcomes

CO1: Understand the need and mefmrsenewable energy utilisation.

CO2: lllustrate the schemes to produce electricity from renewable resources.

CO3: Assess renewable energy potential availability.

CO4: Analyse the characteristics and control of various energy storage systems and RE@narngsion systems.

CO-PO Mapping

PO/PSO
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
COo1 3 - - - - - - - - - - 1 - - -
CO2 3 2 1 - - - - - - - - 1 - - 1
COos3 3 2 1 2 - - - - - - - 1 - 1 1
CoO4 3 2 1 - - - - - - - - 1 - - 1
Syllabus
Unit 1

Renewable energy sources: Renewable energy utilization in ancient times; classification of RE Technologies, Recent
developments in renewable energy settglobal and national energy policies. Solar enérgyolar radiatiorand
measurements; Solar thermal Collector and its types, Solar thermal energy conversionisgsiecestrators, PV

Celli principle, types and construction; Modelling of PV cell; Maximum power tracking; SPV syststaisdalone

and gridconnected.

Unit 2

Wind energyi Global and local winds, resource assessment, wind regime modeNvgjbull parameters; WEG
technologies for grid connection, small wind turbine. Energy Storage syisteges for energy storage with RE, types

- Pumped hydro storage, baty, fly wheel storge, super capacitor and compressed air. Comparison of energy storage
technologies.

Unit 3

Other renewable energy technologies: Introduction to Bioihgssifiers digester Small hydro, Wave, Tidal, Ocean
thermal and Geothermal energpystems.

Textbooks / References

1. Chetan Singh Sol anki, ASol ar Photovoltaics: Fundament
Edition, 2015.

2. John W Twidell and A D Weir, iRenewabl e Energy Resour

3. N. K. Bansal, M Kleemann and M Mell i s, ifiRenewabl e En
McGraw Hill, 1990.

4. S. N. Bhadra, D Kastha and S Banerji, AWind Electrica

5. TerGazari an, fAEner gy sttedshisttgne IEF Emargy Bevies 6, 1.ondon, 2020.



23EEE336 DIGITAL POWER SYSTEM PROTECTION L-T-P-C: 3-0-0-3

Pre-requisites: Energy Systemi<lectrical energy systems | and Il

Course Objective
1 To impart knowledge on variousgital power system protection schemes

Course Outcomes

CO1: Understand the elements and principle of protection.

CO2: Apply signal processing and mathematical approach towards protection.
COa3: Develop suitable digital protection schemes for posystem components.
CO4: Analyze theapplication of artificial intelligence (Al) in digital relaying.

CO-PO Mapping

PO/PSO
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
COo1 3 3 - - - - - - - - - - 1 1 -
CO2 3 3 3 - 1 - - - - - - - 1 2 -
COos3 3 3 3 - 1 - - - - - - - 1 2 -
CO4 2 2 2 1 1 1 -
Syllabus
Unit 1

Nature, Causes and Consequences of fab#talt statisticsNeed for protectiori Essentialqualities of protection

Types of protectiofi Primary and back up protectign Basics of Switch Gedr Fuses, isolators, Earthing Switches.
Circuit breaker$ Operating Principlé Arc phenomenon, principle, DC and AC Circuit BreakiRgoblems of circit
interruption Interruption of capacitive currents, current chopping, Resistance switching and methods of arc extinction
Arc interruption theories Arc voltage, restriking voltage, Recovery voltage. Lightning Arrest@arge Absorbers
Insulation ceordination

Unit 2

Instrument Transformers: CT, VT, (Jaturation and DC Offset Currei®equence Components and Fault Analysis,
Sampling theorem, Fourier Analysis, Discrete Fourier Transform, Properties of Discrete Fourier Transform,
Computation of Phasdrom Discrete Fourier Transform, Estimation of System Frequency. Numerical Relaying:
Fundamentals, Numerical Relaying DSP Perspective. Fundamentals of Overcurrent Protection, PSM Setting and Phase
Relay Coordination (Tutorial), Overcurrent Protection gbifonal Overcurrent Protection, Distance Protection, Power
Swings and Distance Relaying.

Unit 3

Earth Fault Protection using Overcurrent Relays, Directional Overcurrent Relaying, Directional Overcurrent Relay
Coordination (Tutorial), Introduction to Dance Relaying, Setting of Distance Reldygferential Protection of Bus,
Transformer and Generator, Introduction to wide area measurement (WAM).

Textbooks/ References

1. A. G. Phadke and B Thorp,iComputer relaying for power systeingohn Wiley and Sons Lt@009

2. Ravindra P Singh, ASwitchgear and power system protec

3. Badriram, D.N. Vishwakarma, APower system protection
Company Ltd 2011.

4. Modern Solutiongor Protection, Control and Monitoring of Electric Power Systems, Hector Altuve Edmund O.

Schweitzer I, Quality Books, Inc., 2010.

S. H. Horowitz and\. G. PhadkefiPower system relayirig,John Wiley and sons ;2008

G. Ziegler,iNumerical differenal protection: Principles and Applications, = W2012e vy ,

Sunil S RaofiSwitchgear protection & power systemKhanna Publications.

AS. I ngol e, fASwitchgear and protectiondo Umesh publicat

© No v



9. C. Christopoulos& A Wright, fiElectrical PowerSystems Protecti@gn Springer International2010.
10.Bhuvanesh A. Oz a, ifPower System Protection and Switch
11.Hadl ey, et al . iSecuring Wide Area Measurement System



23EEE337 HIGH VOLTAGE ENGINEERING L-T-P-C: 3-0-0-3

Course Objective
1 Toimpart knowledge on high voltage generatimeasuremengnd testing.

Course Outcomes

CO1: Formulate uniform and nenniform electric fieldscenariosn different geometric boundaries.
CO2: Analyze the breakdown behavior of gas, liquid, and solid dielectric materials.

COa3: Familiarizewith non-destructive test techniques for measuring dielectric properties.

CO4: Comprehengbower apparatus testing aargtandards and procedures for high voltagglications.

CO-PO Mapping

PO/PSO
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
COo1 3 2 - 1 - - - - - - - - - - -
(6{0)) 3 3 - 2 - - - - - - - - - 1 -
COos3 3 - - - - - - - - - - - - - -
CoO4 3 2 - - - - - - - - - - - 1 -
Syllabus
Unit 1

Introduction: different types of dielectrics, uniform and +umiform electric field, electric field in some geometric
boundaries.

Conduction and breakdown in gases: Collision process,
Pashends | aw, -utiforre fekisdandxcorona dischargdscuum insulation.

Conduction and breakdown in liquid dielectrics; Clasatiion of liquid dielectrics, breakdown in liquid dielectric.

Different types of solid dielectric materidbseakdown in solid dielectrieeld configuration in the presence of voids.
Breakdown in composite dielectric.

Unit 2

Generation of high voltges ac voltages, dc voltages, impulse voltages. Generation of impulse currents.
Measurement of high voltages and curréntdigh DC, AC and impulse voltages, Direct, Alternating and Impulse
currents.

Unit 3

Non-destructive insulation test techniguegasurement of insulation resistance under dc voltage, measurement of loss
angle and capacitance, partial discharge measurement.

Testing of high voltage apparatus based in International and Indian standamisstructive testingesting of
insulators bushingscablesisolators and circuit breaketsansformerssurge arresters.

Textbooks / References
1. M. S. Naidu and V. Kamar aj u2"Editldn Tata MoGmhHill,aPghdishifgrCgmpang e r i n g 0,
Limited, 2014.

2. C.L.Wadhwa , dAHi gho,v dNletwa qaeg eE n qnit rea enraRepriot)2@07 (p) Lt d, Pu
3. Kuffel.E and Abdull ah. M, AHigh Voltage Engineeringo,
4, Gal l ghar. P. J. and Pearmain. A. J, AHIi gh voltage measur

NewYork, 1982.
5. Kuffel.E. and Zaengl .W. S, fAHigh voltage Engineering.



23EEE338 COMPUTER AIDED ELECTRICAL MACHINE DESIGN L-T-P-C: 3-0-0-3

Course Objective
1 To equip students with the knowledge and skills necessary to design efficient, reliable, -@fieécidgt machines
using modern computeided design and analysis tools.

Course Outcomes

CO1: Understand the basic design concepts of electrical machines.

CO2: Develop comprehensive design of B@d ACmachines

CO3: Formulate design problem based on the performance requirement of electrical machines.
CO4: Develop computer aidedkesign of electrical machines

CO-PO Mapping

PO/PSO
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
Co1 3 - - - - - - - - - - - - - -
CO2 3 3 2 - - - - - - - - - 2 - -
COos3 3 3 2 - - - - - - - - - 1 1 -
CoO4 3 - - - 3 - - - - - - 2 2 1 -
Syllabus
Unit 1

Introduction to Computer aided machine desidifferent approaches of computer aided desfivantages and
Limitations of Computer aided machine desilglathematical formulation of general machine design prohiemew

of different electrical machines for overall design and flow chart of the design profgeiew of Programming
techniques (LP & NLP only), Methods of solution, Unconstrained optimization problems, constrained optimization
problems

Unit 2

Optimization problemsonstrained optimization problerrSelection of variables for optimal design, Formulation of
design equationsObjective function Constraint functionsAlgorithms for optimal designDesign of armature,
Windings and field systems of DC mawbsi Programming techniques (LP & NLP only), Methods of solution,
Unconstrained.

Unit 3

Optimal design of power transformddesign of magnetic circyitDesign of windings Selection of variables for
optimal designFormulation of design equatign®bjective function Constraint functionsAlgorithms for optimal
design Optimal design for $hase alternatoDesign of stator, windingdjeld system,selection of variables for
optimal designAlgorithms for optimal design.

Optimal design of hase indubion motor. Design of stator, Windings Design of rator

Textbooks /References

A.K.Sawhneyi A Cour se i n EI ect Edtien)- Dhsiat RaiandesonBNew Dethin 0 1 0

M. V. Deshpandey Désign and Testing of Electrical Machiwe$HI Learning

M. G. SayfiPerformance and Design of A.C. MachideSast West Press Pvt. Ltd., New Delhi

M. Ramamoorthy Cdmputer Aided Design of Electrical EquipméntPrentice Hall

R. K. Agarwal, #APrinci pl 8'&ditor S.KKamkat& Song, Ndw DMR@16.i ne De s i
S.K. SenfiPrinciples of Electrical Machine Design with Computer Programim@sford & IBH Publishing Co.

oA~ wWNE



23EEE339 HIGH VOLTAGE TRANSMISSION SYSTEMS L-T-P-C: 3-0-0-3

Course Objective
1 To impartknowledge on EMAC and HVDC transmission systems

Course Outcomes

CO1: Familiarize with the AC and DC transmission systems.

CO2: Understand EHVAC transmission system and reactive power compensation.
CO3: Analyse converter control of HVDC transmission syss.

CO4: Examine varioudaults andprotectionschemesn HVDC systems.

CO-PO Mapping

PO/PSO
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
Co1 3 - - - - - - - - - - - - - -
CO2 3 1 - - - - - - - - - - 1 1 -
COos3 3 2 2 - - - - - - - - - 2 1 -
Co4 3 1 - - - - - - - - - - 2 - -
Syllabus
Unit 1

Comparison of EHV AC and DC transmission, modern trends in AC and DC transmission, Corona and corona loss in
transmission lines.

EHV AC Systems: Limitations of extiimng AC transmission, Voltage profile and voltage gradient of conductor,
Electrostatic #ld of transmission line, Reactive Power planning and control, traveling and standing waves, EHV cable
transmission system.

Reactive VAR requirements, Static VAR systems, design concepts and analysis for system dynamic performance.

Unit 2

Introduction of HYDC power transmission technology, Analysis and Control of HVDC converter and systems:
Necessity of control of a DC link, rectifier control, compounding of rectifiers, power reversal of DC link, voltage
dependent current order limit(VDCOL) characteristif the converter, inverter extinction angle control, pulse phase
control, starting and stopping of DC link, constant power control.

Unit 3

Harmonics and filters: Generation of harmonics by converters, characteristic variation of harmonic currents with
variation of firing angle and overlap angle.

Fault and protection schemes in HVDC systems: Nature and types of faults, faults on AC side of the converter stations,
converter faults, fault on DC side of the systems, protection against over currents araltages, protection of filter

units.

Textbooks /References

1. Begamudre R. D., AEHV AG 2Edtoom Wiy Easternd_td., New Delhin1®%.r i n g
2. Arrillaga J., 0, HE¥ Br€ss, Tandon, $983. s si o n

3. Kimbark E.,iiDirect CurrentTransmission, Vo, JohnWiley & Sons, N.Y., 1971.

4. Padiyar K.R.fiHVDC Power Transmission System$Viley Eastern Ltd., New Delhi,1990.

5. Arrillaga J. and Smith B.CAAC-DC Power System Analy8iSEE Press, London,1998.

6. Hingorani N.G. and Gyugyi LijUnderstanding Facts, IEEE Press, New York,1999.



23EEE340 SWITCHED MODE POWER CONVERTERS L-T-P-C: 3-0-0-3

Prerequisites: Power ElectronidsPower Electronics & Drives.

Course Objective
1 To introduce the concepts and design of converters, feedback controllers, protection circuits, driver circuits and
magnetic elements for switched mode power supply applications.

Course Outcomes

CO1: Understand the principles of steady state and dynapaation of isolated and ndasolated
converters and various control techniques of power supplies.

CO2: Analyse the operation of isolated and risolated switch mode convertexsdresonant converter.

COa3: Evaluate the performance of isolated and-ismlated switch mode converters and control
schemes, and resonant converters.

CO4: Design converters, controller, protection, driver circuits and high frequency magnetic elements
for SMPS.

CO5: Validate isolated and nesolated switch mode converters, various control schemes, protection,
driver circuits and high frequency magnetic elements for SMPS using simulation and hardware.

CO-PO Mapping

PO/PSO
PO1| PO2| PO3| PO4| PO5| PO6 PO7 P08 P09 PO10 PO11l PO12 PSO1 PS0O2 PSO3
CO
COo1 3 2 - - - - - - - - - - 3 2 3
CO2 3 3 - 1 - - - - - - - - 3 3 2
CO3 3 2 1 1 1 - - - - - - - 3 3 2
CO4 3 1 3 1 1 - - - - - - - 2 3 3
CO5 3 1 2 2 2 - - 1 2 1 - - 3 2 3
Syllabus
Unit 1

DC-DC Switched Mode Converters: Operating principles, Steady state analysis for continuous and discontinuous
current operations, Performance calculations of Boost converter st convertetCuk converter, SEPIC and
Interleaved Converters, ComparistiDC-DC converters.

Unit 2
Switched Mode DC Power Supplies: Overview of linear and switched mode power supplies, Isolated
converters:Flybackconverter, Forward converter, Push pull converter, Half bridge converter & Full bridge converter.

Unit 3

Design of snubbers, drive circuits, design of high frequency inductors and transformers, Voltage feed fovdrd
control and current mode control, Feedback compensators and design, unity power factor rectifiers.
Introduction to resonant coastersi classification of resonant convertérBasic resonant circuit concepts. Zero
current and Zero voltage switching, introduction to ZVT.

Textbooks / References

GeorgeC. ChryssisfiHigh Frequency Switching Power SuppieMcGrawHill International, 1999.
Abraham I. PressmarfiSwitching Power Supply DesignMcGrawHill Company Inc, 1999.
Rashid,iPower Electronics circuits, Devices, and Applicatiay®@® Edition, Pearson Education, 2003

ogrwN R

Ned Moharet.al fiPower Electronicg, 3¢ Edition, John Wiley and Sons, 2003.
RobertEr i ckson, Maksi movic D, AFundament al.s of Power EI e
L. Umanand, fAPower Electronics: Essentials and Applic



23EEE341 ENERGY AUDIT AND CONSERVATION L-T-P-C: 3-0-0-3

Course Objective
1 To familiarize with energy audit by identifying energy conservation and management opporinmngéemus
sectors.

Course Outcomes

CO1: Understand energy scenario and policies of India and World in the past, present and future.

CO2: Estimateenergy efficiency in electrical appliances and thermal systems

COa3: Evaluate techneconomic feasibility of various energyanagement techniquesdomestic,
commercial, and industrial sectors.

CO4: Analyze energy audit observations.

CO-PO Mapping

PO/PSO
PO1| PO2| PO3| PO4| PO5| PO6 PO7 P08 P09 PO10 PO11l PO12 PSO1l PS0O2 PSO3
CO
COo1 3 - - - - 1 3 1 - - - 2 - - -
Co2 3 2 1 2 1 2 3 1 - - - 1 1 2 -
CO3 3 3 2 1 2 2 3 1 1 1 2 2 2 2 -
Co4 3 3 2 2 2 2 3 2 2 2 2 2 2 2 -
Syllabus
Unit 1

Historical development of commercial energy supply: Industrial revolution, Realization of environmental concerns,
Developments in Renewaldmergy Sector; Concept of Energy Efficiency and Clean Production. Energy Conservation
Act 2001 and its features. Energy Conservation Policies and Regulations.

Unit 2

Energy conservation on demand side: Efficient Lighting; Energy Efficiency in mptorgs and fans. Power quality

issues related to Energy Efficient Technologies. Energy saving and trading Evaluation of thermal performance
calculation of heat lossheat gain, estimation of heating & cooling loads, factors that influence thermal pperé@mm

waste heat recovery and-generation, analysis of existing buildings setting up an energy management programme
electricity saving techniques. Energy Management in Electrical Power Systems: Demand Response; Microgrids and
Smart grid. DC microgridand energy efficiency

Unit 3

Energy Audit: Definition, need, functions and methodologies of preliminary as well as detailed energy audits; Pre
audit, audit and postudit measures, Benchmarking, optimizing the input energy requirements, fuel and energy
substitution, Instruments for energy audit, Energy Service Companies (ESCOs), Energy Conservatioii Paszice
Studies. Overview of Bloahain Technology, Renewable energy large capacity grid support using batteries.

Textbooks/ References

1. Hamies, fiEnergy Auditing and Conservation; Methods, Measurements, Management and Casg Study
Hemisphere Publishers, Washington, 2003.

2. C.W. Gellings and J.H. ChamberliiDemandSide Management Planniag2™ Edition, Prentice Hall, 1993.

Wayne C TurneriEnergyManagement Handbook 9" Edition, River Publishers, 2018.

4. Bureau of Energy Efficiency Study Material for Energy Managers and Auditors Examination: Paper | to IV,
www.energymanagertraining.com

5. S. Pala, fiElectric Power Systems Planning? Edition, McGraw Hill, Second Edition, 2015

Moncef Krarti,iEnergy Audit of Building Systems: An Engineering ApproagH Edition, CRC Press,2020.

7. Amit K. TyagifiHandbook on Energy Audits and ManageraehERI, 2003.

w

o


http://www.energymanagertraining.com/

23ELC341 ROBOTICS AND AUTOMATION L-T-P-C: 3-0-0-3

Pre-requisite: Microcontrollers & Applications

Course Objective
9 Introduction torobotics, control of manipulatoesadmobile robots.

Course Outcomes

CO1: Understandingdpuilding blocks of robots.

CO2: Learning on kinematic and inverse kinematic modéismanipulators
CO3: Exposure to systems and navigation of wheeled mobile robots
CO4: Exposure to applications of robotics

CO-PO Mapping

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

Co1
Cco2
CO3

3
3
3
CO4 3

Syllabus

Unit 1
Robotics: Definitions, Types, Applications, Generic Architecture, Sensors, Actuators, Control, Operating System.
Recent Trends in Robotics: Staalbne and Networked Robots, ROS, MATLAB Robotics Toolbox.

Unit 2

Robotmanipulatoii Anatomy, Types, Configurations. Fundamentals of kinematics, Symbolic representation of robots:
representation of joints, link representation usingH Dparameters, Direct kinematics of serial robot. Inverse
Kinematics: inverse (back) solutidy Geometric approach with -@wdinate transformation and manipulation of
symbolic T and A matrices, Closed form technique.

Unit 3

Mobile Robots: Anatomy, Mobility, Types based on mobility mechanisms. Navigation: Mapping, Localization, Path
planning

Case Study: Autonomous robots, Swarm robots, Collaborative robots, Applications of robotics.

Textbooks/ References

1. Thomas Br2unl , AEmbedded Robotics: Mobil e Robot Desi g
Edition, SpringetVerlag Berlin Hédelberg, 2008.

2. R. K. Mittal and | .J. Nagr at h, -HilRPallishihgiComspang Intcdd, Ne&SvoDelhi,r o | o T
2003.

3. John J. Craig, #Alntroduct i o Bditon Reatsant2018.s: Mechani cs a

4. Ani s Koubaa, ®BRebetm QOQROIS3t iThe Colpngpringet, 2016Ref er enceod, Vo

5. Ri chard Murray, Zexiang Li and S. Shankar Sastry, A A
2015

6. W. Bol t on, f6VEdtidnPearsann2016s o ,



23EEE352 ADVANCED MICROCONTROLLERS L-T-P-C: 3-0-0-3

Pre-requisite: Microcontrollers and Applications

Course Objective

1 To acquire indepth knowledge of advanced microcontrollers with equal emphasis on hardware and software, to
design and develogtateof-the-art embedded applications.

Course Outcomes

CO1: Understand the architecture and functional modules of advanced microcontrollers.
CO2: Ability to program dsPIC/MSP430 microcontrollers in assembly language and C.
COa3: Learn and program vimus peripherals of dsPIC/MSP430 microcontrollers.

CO4: Implement dsPIC/MSP430 based system for variouswedt applications.

CO-PO Mapping

PO/PSO
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO

COo1 3 - - - - - - - - - - - - - -

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

COo3 3 - - - - - - - - - - - - - -

Co4 3 2 1 1 - - - - - - - - 1 1 -
Syllabus
Unit 1
dsPI C30F series Digitlaht rSa dywchit mictooconttoliersildds €rl C3 QEBWDS C
Data memory, Program Memoryi Instruction set Pr ogr ammi ng in Assembl vy |
practice: Familiarization of dsPI C programming environnm
Unit 2
Peripherals of dsTeG3npu Capter€ Output/Campdrey Mdtos Control PWM, Quadrature
Encoder I nt elriftacte/ D QEANV e ritler UART, CAN Modul e. Lab p

of dsPI C peripherals using dsPIC programming environmen

Unit 3

MSP430 microontrollers and peripherals: MSP430F22MEP430X22X2 device pin out, DA Package, Functional

bl ock diagram description, l nput s, OQut puts, Timers, ADC
Textbooks/References

1. dsPI C30F Family Reference manual, Mi crochip. 2008

2. dsPIlI C30F PrRefgrenaemmaraual, Mrochip 2008

3. Chris NagyfiEmbedded System Design using the TIMSP 43MsetRE d i t i on.. Newnes, 2003

4. Avt ar .a 8% 8ripirasan Digital signal Processing Implementations using DSP microprocessors with
examples from TM2BC54XX% .

5. B. Venkat. Ra ma,nDigite Sigthal Brdrcessobs a r
6. MSP430f 2274, Ref er e nc eawhaticama | Texas. |l nstrument s.
23EEE353 DIGITAL SIGNAL PROCESSORS L-T-P-C: 3-0-0-3

Pre-requisites: Microcontrollers and Applications, Digital Signal Processing
Course objective
1 To familiarise about digital signal processors and implement signal processing algorithms for real time

applications

Course Outcomes


http://www.ti.com/

CO1: Understand tharchitecture of Digital Signal Processors (DSPS)
CO2: Analyse instruction set and addressing modes of DSPs

CO3: Implement basic signal processing operations

CO4: Develop real time signal processing applications

CO-PO Mapping

PO/PSO
PO1| PO2| PO3| PO4| PO5 PO6/ PO7/ PO8 PO9 PO10/ PO11 P0O12 PSO1l PSO2 PS03
CO
Co1 3 - - - - - - - - - - - - . -
CO2 3 - 1 - - - - - - - - - - . -
COo3 3 2 1 - 1 - - - - - - - 1 2 2
Co4 3 2 2 3 1 - - 1 1 1 - - 1 2 2
Syllabus
Unit 1

TMS320C67xx: Basic building blocks of a typical DSP procegsdgardware Multiplieri Barrel Shifteri MAC unit
T Modified Harvard architecturePipelining. Architecture of TMS320C67xx DSIAstruction set Addressing modes.

Unit 2
Programming using TM®0C67xx : Assembly language and C programriilgegrated Development Environment
- Code Composer Studio and Visual DSR-+#pplication development.

Unit 3
Blackfin ProcessorBlackfin 5xx DSPi Architecture Instruction set Addressing modes.

Textbooks/ References

1. Texas Instruments, C6000 Online reference Manual Available Online,
http://processors.wiki.ti.com/index.php/Category:C6000

2. Woon Seng Gan and Segqnavd KRirog c efisksmbnegd dveidt hSit he Mi cr o S
Computer Society Press, 2008

3. Dahnoun N, "Digital signal processing implementation using the TMS320C6000 DSP platform", Prentice Hall,
2000.

4. Andy Bateman, lain PaterseéBtephens, "The DSP Handbook, Algorithms, Applications and Design Techniques”,
PrenticeHall, 2002.

5. www.ti.comandwww.analog.com

23ELC342 UNMANNED AERIAL VEHICLE L-T-P-C: 3-0-0-3

Pre-requisites Control systems, Microcontrollers and applications

Course Obijective
 Tounderstand UAVs with focus on quadcopters from system perspective and the subsystems involved

Course Outcomes

CO1: To develop specialist knowledge and to understand the dynamics of Unmanned Air Vehicle (UAV) systems.
CO2: To understand the design and working principle of Drones.

CO3: To enable the students to identify sensaciiatorsand the control structure of Drones.

CO4: To enable students to develop real world applications and case studies using Drones.

CO-PO Mapping

PO/PSO
PO1 PO2 PO3 PO4 PO5 PO6 PO7/ PO8 PO9 PO10 PO11 PO12 PSO1l PSOZ PSO3
CcO

cor | 2| 12| 2| - | - -] -1 -1 -] -]2]11


http://processors.wiki.ti.com/index.php/Category:C6000
http://www.ti.com/
http://www.analog.com/

coz | s 22| -|-|-|-]-1-]-1-1]-1]2z2] 1] 2

COos3 3 2 2 - - - - - - - - 1 2 2 2
CcoO4 3 3 3 2 2 1 - - 2 2 2 1 3 3 3
Syllabus
Unit 1

Overview of UAV systems, Classes and Missions of UAVs, Definitions and Terminology, UAV fundamentals,
Examples of UAVsystems very small, small, Medium and Large UAV. Air Vehicle Basic Aerodynamics: Basic
Aerodynamics equations, Aerodynamics control, pitch control, lateral control.

Unit 2

Definitions of Drone, Quad copterBasic Components and CategoiieRrinciplesof Flighti Flight Maneuvers,
sensor, controller, actuator, airframe control, inner and outer loops,-Elagtttol Classification, Modes of
Operation, Autopilots, Sensors Supporting the Autopilot.

Unit 3

Real World Applications and Case Studies: Beidfidrones, Aerial Photography, Mapping and Surveying, Precision
Agriculture, Search and Rescue, Infrastructure Inspection, Conservation. Case Studies: Agriculture Weed
Classification, Microdrone surveillances.

Textbooks /References
1. Introduction to UAVSysteméaul Gerin Fahlstrom, Thomas James Gleason, John Wiley Publications.
2 Terry Kilby and Belinda Kilby, fAMake: Getting Started
3. VasilisTzivaras, ABuil ding a Quadcopter with Arduinobo
4. DonaldNor r i s, ABui | d YRower UpQraun De€ignavdtic tbepParallax E@vo | Me Gr aw
Hill, Education, 2014.
5. Baichtal, fABuilding Your Own Drones: A Beginners' Gui
2016.
6. Austin, Unmanned Aircraft Systeni$AVS Design, Development and Deployment. Wiley, 2010.
Sebbane, Smart Autonomous Aircraft: Flight Control and Planning for UAV. CRC Press, 2015.
8. Zavrsnik, Drones and Unmanned Aerial Systems: Legal and Social Implications for Security and Surveillance.
Springer, 2015.

~



23ELC343 FPGA BASED SYSTEM DESIGN L-T-P-C: 3-0-0-3

Pre-requisite: Digital System Design

Course Objective
1 To provide understandingf digital system design using FPGA.

Course Outcomes

CO1: Understandhecomplex digital logic circuits and its design issues
CO2: Model, simulate, and synthesiaied analyse digital system

COa3: Design of sequential circuits and FSM

CO4: Implementdigital circuitson FPGA

CO-PO Mapping

PO/PSO
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO
COo1 3 - 1 - 2 - - 1 - 1 - - 1 - 2
CO2 3 2 2 2 - - - - - - - 1 - 2
CO3 3 2 2 2 2 - - 2 - 1 - - 1 - 2
CO4 3 3 3 2 3 - - 2 1 1 - - 3 1 3
Syllabus
Unit 1

Digital system Desigfi Top-down Approach to Design, Data Path, Control Path, Controller behavior and Design,
Case study Mealys & Moore Machines, Timing of sequential circuits, Pipelining, Resource sharing, FSM issues
(Starring state, Power on Reset, State diagram optimization, Stagmrmsat,Asynchronous Inputs, Output Races,

fault Tolerance).

Unit 2

VHDL for Synthesi$ Introduction, Behavioral, Data flow, Structural Models, Simulation Cycles, Process, Concurrent
Statements, Sequential Statements, Loops, Delay Models, SequentigitsCiIFSM Coding, Library, Packages,
Functions, Procedures, Operator Inferencing, Test bench.

Unit 3

Digital FPGA'si Introduction, Logic Block Architecture, Routing Architecture, Programmable Interconnections,
Design Flow, Xilin{AlteraFPGA Boundary $an, Programming FPGA'SConstraint Editor, Static Timing Analysis,
Hardwaresoftware cesimulation,Debugging FPGA Design, Chipscope Rtase Study

Textbooks/ References

1. Jon F WakerlyfiDigital Design: Principles and Practicés4™ Edition, PrenticeHall, 2005.

2. Kevin SkahilfivHDL for programmable logd, 2" Edition, Addison Wesley, 2011.

3. Zainalabedin NavabiiVHDL, analysis and modeling of digital systén® Edition, McGraw-Hill, 2004.






