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Dr. Mahalingam College of Engineering and Technology
Department of Electronics and Instrumentation Engineering

Vision
To develop globally competent instrumentation engineers and entrepreneurs with societal,

environmental and human values.

Mission

e Supportive Learning Environment: Provide suitable learning environment to the
graduates with innovative learning resources and adequate infrastructure.

e Engineering Skills: Enhance electronic, instrumentation and automation skills of the
engineering graduates to fulfil the industrial requirements.

e Sustainable and Eco-Friendly: Create awareness among the graduates for sustainable,
eco-friendly products and safety standards.

e Ethical and Professional Responsibility: Enrich continuous learning, communicative,
collaborative and administrative skills of the engineering graduates to become ethical,

social responsible engineers and entrepreneurs



Programme: B.E. Electronics and Instrumentation Engineering
Programme Educational Objectives (PEOs) - Regulations 2019
B.E. Electronics and Instrumentation Engineering graduates will:

PEOL. Technical Knowledge Actively apply technical and professional skills in engineering

practices towards the progress of the organization in competitive and dynamic environment.

PEO2. Higher studies and Research own their professional and personal development by

continuous learning and apply the learning at work to create new knowledge

PEOQOa3. Professional and Ethical knowledge conduct themselves in a responsible, professional
and ethical manner supporting sustainable economic development which enhances the quality
of life.

Programme Outcomes (POs) - Regulations 2019

On successful completion of B.E. Electronics and Instrumentation Engineering programme,

graduating students/graduates will be able to:

PO1. Engineering Knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering

problems

PO2. 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.

PO3. Design/Development of Solutions: Design 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.

PO4. Conduct Investigations of Complex Problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data, and
synthesis of the information to provide valid conclusions for complex problems.



PO5. Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex engineering

activities with an understanding of the limitations.

PO6. The Engineer and Society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent responsibilities

relevant to the professional engineering practice.

PO7. Environment and Sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the knowledge

of, and need for sustainable development.

PO8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.

PO9. Individual and Team Work: Function effectively as an individual, and as a member

or leader in diverse teams, and in multi-disciplinary settings

PO10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive

clear instructions.

POL11. Project Management and Finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one's own work, as a member and

leader in a team, to manage projects and in multi-disciplinary environments

PO12. 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.

Programme Specific Outcomes (PSOs) - Regulations 2019

On successful completion of B.E. Electronics and Instrumentation Engineering programme,

graduating students/graduates will be able to:

PSOL1. Instrument Analysis: Analyze and monitor the characteristics of electronic measuring

instruments to ensure performance, safety and quality of the processes

PSO2. Controller Selection: Select the suitable instruments, control schemes and controllers

as per the requirements.
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Tier-1* - Accredited by NBA.

Programme: B.E Electronics and Instrumentation Engineering

2019 Regulations (2021 batch onwards)
Curriculum for Semesters | to VIII

An Autonomous Institution Since 2011.
Approved by AICTE / Affiliated to Anna University.
Accredited by NAAC with 'A++' Grade.

Course Code Course Title Duration Credits | Marks
19SHMG6101 Induction Program 3 Weeks - 100
Semester |

Course Course Title Hours/Week Credits | Marks Common to
Code LI TI P Programmes
. AU,CE,EC,
19MABC1101 | Matrices and Calculus 3 1 0 4 100 EE.ELME
19ENHG2101 | Communication Skills — | 2 0 2 3 100 All
19CHBC2001 | Shemistry for Electrical 302 4 100 | EC.EE &El
Sciences
19EISN2101 | Fundamentalsof 31012 4 100 -
Instrumentation Engineering
19MESC2001 | Introduction to Engineering 2 0| 2 3 100 AU’I\EE’(E:E’EI’
19PSHG6001 | Wellness for Students 0 0 2 1 100 All
Total 13| 1 10 19 600
Semester Il
Course Code Course Title Hours/Week Credits | Marks Common to
LI TP Programmes
19ENHG2201 | Communication Skills - Il 2 0| 2 3 100 All
Ordinary Differential
19MABC1201 | Equations and Complex 3 | 1 0 4 100 AU.CE.ECEE,
. El,ME
Variables
19PHBC2001 | Lhysics - for - Electrical | 5 | o | 5 4 100 EC,EE,E|
Sciences
19EISN1201 | Electric Circuit Analysis 31110 4 100 -
19CSSC2001 | C Programming 3|10 2 4 100 AU,(IZEIIEI,\I/?ED,EE
, , , AU,ME,EC,EI,
19MESC4001 | Engineering Drawing 1 0|3 2.5 100 CS.IT.AD.SC
19CHMG6201 | Environmental Sciences 1 0 0 - 100 All
19PSHG6003 §L67{?o£fwgl_// . 1 0l o 1 100 Al
Heritage of Tamils**
Total 17 2 | 9 22.5 800

** Applicable only for 2022 Batch




Semester lll

Hours/Week
Course Code Course Title u Credits | Marks Common to
LI T|P Programmes
19MABC1302 | Numerical Methods and Linear 3 1 0 4 100 EC.EE.El
Algebra
19EICN1301 Electron Devices and Circuits 3 0|0 3 100 -
19EICN1302 Electrical Machines and 3 ol o 3 100 -
Measurements
19EECC2301 | Digital Electronics 31012 4 100 EE EI
19EICN2301 Sensors and Transducers 3 0| 2 4 100 -
19EICN3301 Electron Devices and Circuits 0 ol 3 15 100 -
Laboratory
19EICN3302 Electrical Machines and 0 o 3 15 100 -
Measurements Laboratory
XXXXXXXXX | One Credit Course 0 1 100 -
19PSHG6004 g,Lé?bL?@LbQ,g,nbé?@gu_'u@i 5 0l o 1 100 Al
Tamils and Technology
Total 17 | 1 | 12 23 900
Semester IV
Course Code Course Title Hours/Week Credits | Marks Common to
L T P Programmes
19MABG1401 | Probability and Statistics 3 1 0 4 100 All
19EICN1401 | Linear Integrated Circuits 3 0 0 3 100 -
19EICN1402 | Signals and Systems 3 1 0 4 100 -
19EICN2401 | Industrial Instrumentation 3 0 2 4 100 -
19CSSC2401 | Data Structures and 2 10| 2 3 100 EE.E|
Algorithms
19EICN3401 | S'gnal Conditioning 00| 4 2 100 ;
Laboratory
XXXXXXXXX | One Credit Course 0 1 100 -
19PSHG6002 | Universal Human Values-2:| , | 4 | 3 100 Al
Understanding Harmony
19EIPN6401 | Mini-Project 0 4 2 100 -
Total 16 3 14 26 900 -
Course Course Title Duration | Credits | Marks
Code
XXXXX Internship or Skill Development*® 2 Weeks 1 100

*Refer to clause: 4.8 in UG academic regulations 2019
** Applicable only for 2022 Batch




Semester V

Course Code Course Title Hli)urs-IrWee: Credits | Marks Fﬁ' gr;rr::]r;]teos
19EICN1501 Control System 3 110 4 100 -
19EICN1502 m:g:ggg‘r’]‘t’f;feorr and 3100 3 100 )
19CSSN2502 | Object Oriented Programming | 3 | 0 | 2 4 100 -
XXXXXXXXX Professional Elective — | 3 0] O 3 100 -
XXXXXXXXX Professional Elective — Il 3 0l o0 3 100 -
XXXXXXXXX Open Elective — | 31010 3 100 -
1ORICTES0T m:g:ggcr)cr:ct:re;Isec:rLaanbdoratory 0 03 1.5 100 -
19EICN3502 Control System Laboratory 0 |03 1.5 100 -
19PSHG6501 Employability Skills 1:

Teamness and Interpersonal 0 01| 2 1 100 All
Skills
Total 18 | 1 | 10 24 900 -
Semester VI

Course Code Course Title Hlj)urs-IrWe(-':: Credits | Marks Fﬁ zg]rr:l?\%teos
19EICN1601 | Process Control 3 /0|0 3 100 -
19EICN1602 | Embedded System Design 3 /0|0 3 100 -
XXXXXXXXX | Professional Elective — llI 3 0|0 3 100 -
XXXXXXXXX | Professional Elective — IV 3 0|0 3 100 -
XXXXXXXXX | Open Elective — I 31010 3 100 -
19EICN3601 | Process Control Laboratory 0O |0 3 1.5 100 -

19EICN3602 | Embedded and IoT Laboratory 0 0| 3 1.5 100

19EIPN6601 | Innovative and Creative Project 0 0| 4 2 100 -
19PSHG6601 E)”ép;‘r)ggg't';y Skills 2 Campus |- 1 1L, | 100 Al

Total 15 | 0 | 12 21 900 -
Course Course Title Duration Credits | Marks
Code
XXX Internship or Skill Development* | 2 or 4 Weeks 1 100

*Refer to clause: 4.8 in UG academic regulations 2019




Semester VII

Course Course Title Hours/Week Credits | Marks Common to
Code L T P Programmes
19EICN1701 Introdgctlon to Machine 3 0 0 3 100 -
Learning
19EICN1702 | Industrial Automation System 3 0 0 3 100 -
XXXXXXXXX | Professional Elective — V 3 0 0 3 100 -
XXXXXXXXX | Professional Elective — VI 3 0 0 3 100 -
XXXXXXXXX | Open Elective — I 3 0 0 3 100 -
19EICN3701 Industrial Automation 0 0 3 15 100
Laboratory
Total 15| 0 3 16.5 600 -
Semester VIl
Course Course Title Hours/Week Credits | Marks Common to
Code L T P Programmes
19EIPN6801 | Project 0 0 16 8 200 -
Total 0 0 | 16 8 200 -
Course Course Title Duration Credits | Marks
Code
XXXXX Internship or Skill Development* | 8 or 16 weeks 4 100
*Refer to clause: 4.8 in UG academic regulations 2019
Semester | ! i Iv \'} Vi Vii VIl Total Credits
Credits 19 225 23 27 24 22 16.5 12 166

Total Credits (2021 Batch onwards): 166




Vertical wise Electives

Sensors and Instrumentation Electives

Course Code Course Title H:ursTNVelik Credits | Marks Ff‘: grgnr?r(r):r]nteos
19EIEN1007 Egtenrjmen;p:itgc;s and Laser 310l o 3 100 -
19EIEN1009 | Bio Medical Instrumentation 3 /0|0 3 100 -
19EIEN1010 | Analytical Instrumentation 3 /0|0 3 100 -
19EIEN1012 | Agricultural Instrumentation 3 /0] 0 3 100 -
19EIEN1013 | Instrumentation System Design 3100 3 100 .
19EIEN1025 | Instrumentation Testing 3]0 0 3 100 -
19EIEN1026 | Smart Sensor Instrumentation 3]0 0 3 100 -
19EIEN1027 | Wireless Sensor Networks 3100 3 100 -
Control and Automation Electives
Course Code Course Title Hlj)ursTNVe(;k Credits | Marks Fﬁ' gr;rr:;r;]tec;
19EIEN1018 | Fluid Power System 3100 3 100 -
19EIEN1020 | Power Plant Instrumentation 3 /0|0 3 100 -
19EIEN1022 | Industrial safety and standards 3]0 0 3 100 -
19EIEN1028 | Virtual Instrumentation 3 /0|0 3 100 -
19EIEN1029 | |ndustrial Drives and Control 3,100 3 100 -
19EIEN1030 | PLC Programming 3 /0] 0 3 100 -
19EIEN1031 | Advanced Process Control 3100 3 100 -
19EIEN1032 | Hydraulics and Pneumatics 3]0 0 3 100 -
Embedded Systems & VLSI Electives
Course Code Course Title H:ursTNVelik Credits | Marks If; ggr?r(:\?nt:s
19EEEC1002 E{ggt?ggiiz Control of Power 310l 0 3 100 EE.EI
19EEEC1022 | Advanced Microprocessors 3/0]0 3 100 EE,EI
19EEEC1028 | CMOS Analog IC Design 3/0]0 3 100 EE,EI
19EEEC1030 | Testing of VLSI Circuits 3 /0] 0 3 100 EE,EI
19EEEC1031 | ASIC Design 3101/ 0 3 100 EE,EI
19EEEC1064 | Embedded C Programming 3 /0|0 3 100 EE.EI
19EEEC1065 Embgdqed Systems for Automotive 310l o 3 100 EE,EI
Applications
19EEEC1066 | |oT for Smart Systems 3 /0|0 3 100 EE,EI




Electric Vehicle Technology Electives

H k
Course Code Course Title ours/Wee Credits | Marks Common to
LTI P Programmes
19EEEC1047 | Smart Grid Interface for EV 3 /0|0 3 100 EE,EI
19EEEC1049 Advgnced sensors for electric 310l o0 3 100 EE,EI
Vehicle
19EEEC1051 | Automotive Electrical & Electronic 310l o0 3 100 EE,EI
Systems
19EEEC1067 | Testing of Electric Vehicles 3,00 3 100 EE.EI
19EEEC1068 Design of Electric Vehicle Charging 310/l o 3 100 EE.EI
System
19EEEC1069 | Electric Vehicle Architecture 3/101]0 3 100 EE.EI
19EEEC1070 | Design of Motor and Power 310l o 3 100 EE.EI
Converters for Electric Vehicles
19EEEC1071 Intellllgent Control of Electric 3101l 0 3 100 EE,EI
Vehicles.
Internet of Things Electives
Hours/Week
Course Code Course Title Credits | Marks Common to
LITH P Programmes
19EIEN1023 | |ndustrial Internet of Things 3 /0|0 3 100 -
19EIEN1033 | Sensor for lIoT Application 3100 3 100 -
19EIEN1034 | loT for Industry Automation 3100 3 100 -
19EIEN1035 | Data Analytics for loT 3 10]0 3 100 -
19EIEN1036 | loT for Smart Agriculture 3 10]0 3 100 -
19EIEN1037 | loT Security 3100 3 100 -
19EIEN1038 | loT for Smart Cities 3100 3 100 -
19EIEN1039 | loT and Edge Computing 3100 3 100 -




Diversified Electives

Hours/Week

. . Common to

Course Code Course Title LTl op Credits | Marks Programmes

19EIEN1001 | Industrial Data Communication -
Networks 3 0 0 3 100

19EIEN1002 | Digital Signal Processing 3 /01| 0 3 100 -

T9EIEN1003 | VLS| Design 3,010 3 100 -

19EIEN1004 | Automotive Electronics 3,010 3 100 -

19EIEN1005 | jmage and Video Processing 3]0/ 0 3 100 -

19EIEN1006 | Modern Electronic 3 0 0 3 100 -
Instrumentation

19EIEN1008 | Smart and Wireless 3 0 0 3 100 -
Instrumentation

19EIEN1011 | Automobile and Aircraft 3 0 0 3 100 -
Instrumentation

19EIEN1014 | Thermal and Fluid Mechanics | 3 | 0 | 0 3 100 -

19EIEN1015 | Power Electronicsand Drives | 3 | 0 | O 3 100 -

19EIEN1016 | Non-Linear Control System 3 0 0 3 100 -

19EIEN1017 | Digital Control Engineering 3]0/ 0 3 100 -

19EIEC1001 | Robotics and Automation 3,010 3 100 EE,EI

19EIEN1021 Instrumentation in  Process 3 0 0 3 100 -
Industries

19CSEC1001 | Programming using JAVA 3 0 0 3 100 EC,EE.EI

19CSEC1002 | Data Mining And Analytics 3 0 0 3 100 EC.EEEI

19CSEC1003 | Software Testing 3]0/ 0 3 100 EC,EE,EI

19CSEC1004 | Database Management 3 | o 0 3 100 EC.EE,EI
System Concepts

19CSEN1001 | Introduction to Python 0 0 100 -
Programming

19EEEC1004 Disaster Management 0 0 100 EE,EC,EI

19MEEC1014 | Engineering Economics and AU,EC,EE,
Cost Analysis 3 0 0 3 100 ME.EI

19MEEC1015 Principles of Management 3 0 0 3 100 EC’EEEI’ME’

19EIEN1024 | Introduction to Total Quality 3 0 0 3 100 -
Management

19SCEC2001 | Cyber Security 2 0 2 3 100 All




Fundamentals of
19MEEC1025 Entrepreneurship 0 0 100 All
19MEEC1026 IDes'gn Thinking and 0| o 100 Al
nnovation
19ITEN1029 | Intellectual Property Rights 0 0 100 All
Open Electives
Course Hours/Week .
itl Credits Marks
Code Course Title L - P
Industrial Measurement
19EI0C1001 Systems 3 0 0 3 100
19EI0C1002 | Electronics System Design 3 0 0 3 100
19E10C1003 | Industrial Internet of Things 3 0 0 3 100
19EI0C1004 | Smart Sensor Technology 3 0 0 3 100
19EI0C1005 | Factory Automation 3 0 0 3 100
19EI0C1006 | Internet of Medical Things 3 0 0 3 100
19E10C1007 | Virtual Instrumentation 3 0 0 3 100




Course Code:19SHMG6101

Course Title: Induction Program
(common to all B.E/B.Tech Programmes)

Course Category: Mandatory Non-Credit Course Course Level: Introductory

Duration: 3 Weeks Max. Marks:100

Pre-requisites

> Nil

Course Objectives:

The course is intended to:

1.

Explain various sources available to meet the needs of self, such as personal items and
learning resources

. Explain various career opportunities, opportunity for growth of self and avenues available

in the campus
Explain the opportunity available for professional development

Build universal human values and bonding amongst all the inmates of the campus and
society

List of Activities:

1.

w

= © ® N o o »

History of Institution and Management: Overview on NIA Education Institutions-Growth of
MCET — Examination Process-OBE Practices — Code of Conduct — Centre of Excellence

Lectures by Eminent People, Motivational Talk — Alumni, Employer
Familiarization to Dept./Branch: HoD Interaction — Senior Interaction — Department

Association

Universal Human Value Modules: Module 1, Module 2,Module 3 and Module 4
Orientation on Professional Skill Courses

Proficiency Modules — Mathematics, English, Physics and Chemistry
Introduction to various Chapters, Cell, Clubs and its events

Creative Arts: Painting, Music and Dance

Physical Activity: Games and Sports, Yoga and Gardening

0.Group Visits: Visit to Local areas and Campus Tour




Course Outcomes

Cognitive

At the end of this course, students will be able to: Level
CO1: Explain various sources available to meet the needs of self, such as
personal items and learning resources through visit to local areas Understand
and campus
CO2: Explain various career opportunities and avenues available in the
. . . Understand
campus through orientation sessions
COa3: Explain the opportunity available for professional development
through professional skills, curricular, co-curricular and Understand
extracurricular activities
CO4: Build universal human values and bonding amongst all the inmates
of the campus and society for having a better life Apply
Course Articulation Matrix
Cco PO1 |[PO2 | PO3 | PO4 |PO5 | POG6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2
co1 1 - - - - - - 2 1 2 - - - -
co2 | 1 - - - - - - 2 1 2 - - - -
co3 | 1 - - - - - - 2 1 2 - - - -
coa | 2 - - - - - - 2 1 2 - - - -

High-3; Medium-2;Low-1




Semester — |

Course Title: Matrices and Calculus

Course Code:19MABC1101 (Common to AU,ME,CE,EE,EC and EI)

Course Category: Basic Science Course Level: Introductory
Ig.:T:I:IPéHoursNVeek) Credits:4 | Total Contact Hours:60 Max Marks:100
Pre-requisites

> NIL

Course Objectives

The course is intended to:
1. Determine the canonical form of a Quadratic form using Orthogonal transformation

2. Use different testing methods to check the convergence of infinite series

3. Apply differential and integral calculus to determine the evaluate of a curve and improper
integrals
4. Apply partial derivatives to find extreme values of functions of two variables

5. Apply multiple integrals to find area of plane curves and volume of solids

Unit | Matrices 9+3 Hours
Rank of a matrix - System of linear equations — Symmetric - Skew symmetric and orthogonal
matrices-(Definitions and examples only) - Eigenvalues and Eigenvectors - Diagonalization of
symmetric matrices through orthogonal transformation - Cayley-Hamilton Theorem -
Transformation of quadratic forms to canonical forms through orthogonal transformation.

Unit I Sequences and Series 9+3 Hours
Sequences - Definition and Examples - Series- Tests for convergence- Power series - series for
exponential, trigonometric and logarithm functions - Comparison Test — Integral Test - Cauchy’s
root test - D Alembert’s ratio test - Alternating series- Leibnitz’s test.

Unit 111 Differential and Integral Calculus 9+3 Hours
Curvature — Radius of curvature - Evolutes and Involutes - Evaluation of definite and improper
integrals - Beta and Gamma functions and their properties.

Unit IV Multivariable Differentiation 9+3 Hours
Limit — continuity - Mean value theorems and partial derivatives-Taylor's series and Maclaurin’s
series — Jacobian — Maxima, Minima and saddle points - Method of Lagrange’s multipliers.




UnitV Multivariable Integration 9+3 Hours
Multiple Integration: Double integrals - Change of order of integration in double integrals - Change
of variables (cartesian to polar, cartesian to spherical and cartesian to cylindrical) - Triple
integrals - Applications: areas and volumes.

Course Outcomes o
Cognitive
At the end of this course, students will be able to: Level
CO1: Determine the canonical form of a Quadratic form using Orthogonal
transformation Apply
CO2: Use different testing methods to check the convergence of infinite series Apply
CO3: Determine the evolute of a curve and evaluate improper integrals using
beta gamma functions Apply
CO4: Apply partial derivatives to find extreme values of functions of two
variables Apply
CO5: Apply multiple integrals to find area of plane curves and volume of solids Apply

Text Book(s):

T1.Erwinkreyzig, Advanced Engineering Mathematics, 9t edition, John Wiley& Sons, 2006.
T2.Veerarajan T., Engineering Mathematics for first year, Tata McGraw-Hill, NewDelhi, 2008.

T3.Ramana B.V., higher Engineering Mathematics, Tata McGraw-Hill, New Delhi, 11t
Reprint, 2010.

Reference Book(s):

R1.G.B.Thomas and R.L Finney, Calculus and Analytic Geometry, 9t'edition, Pearson,
Reprint, 2002.

R2.N.P.Bali and Manish Goyel, A text book of Engineering Mathematics, Laxmi Publication,
Reprint, 2008.

R3.B.S.Grewal, Higher Engineering Mathematics, Khanna Publishers, 36" Edition, 2010.

Web References:
1. https://onlinecourses.nptel.ac.in/noc16_ma05
2. https://nptel.ac.in/courses/122101003/2
3. https://nptel.ac.in/syllabus/111104092/




Course Articulation Matrix

CO | PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
coll 3 | 2 | 1 1T - | 1 R 1 1T | 2 [ - | -
coz| 3 | 2 | 1 1T [ - | 1 I 1 1T 2 [ - | -
cos| 3 2 1 1 - 1 - 1 1 1 1 2 - -
cos| 3 | 2 | 1 [ 1 - [ 1 [ -1 [1][1[1][2]-7-
cos| 3 | 2 | 1 1 - 1 - 1 1 1 1 2 | - -

High-3; Medium-2;Low-1




Course Title: Communication Skills — |

Course Code: 19ENHG2101 (Common to all B.E/B.Tech Programmes)

Course Category: Humanities Course Level: Introductory

L:T:P(Hours/Week)
2:0:2

Credits:3 | Total Contact Hours:60 Max Marks:100

Pre-requisites
» The student should have undergone English as his/her first or second language in school.

Course Objectives

The course is intended to:

1. Listen and understand monologues and dialogues of a native speaker on par with B1 of
CEFR level
2. Speak in simple sentences to convey their opinions and ideas on par with B1 of CEFR level

3. Read and infer a given text on par with B1 of CEFR level
4. Draft basic formal written communication on par with B1 of CEFR level

Unit | Listening 15 Hours
Importance of active listening — Physical condition needed for active listening-ldentifying relevant

points while taking notes.- Framing questions at different linguistic contexts - Listening for specific
details of concrete monologues and dialogues — Listening to organize ideas - Developing ideas —
Listening to compose paragraphs — Paraphrasing the aural input.

Unit Il Speaking 15 Hours
Importance of note making to practice speaking - Traditional note making, developing Mind map
- Collecting points from various sources - Identifying relevant ideas needed for the speech -Using
mind-map to organize thought processing - Prioritizing the ideas - Types of sentences -Frequently
used words (Institution, home and leisure) - Mother Tongue Influence - Expressing the thoughts
in simple sentences - Tenses & Voices (Active & Passive) - Postures, gestures and eye contact -
Intonation and Sentence stress - Express one's thoughts coherently.

Unit Il Reading 15 Hours
Reading strategies - Skimming -Scanning - Interpretation of visual data - Factual texts on subjects
of relevance - Inferring texts — Reading to write a review — Checking the accuracy of reading while
presenting the interpreted data — Reading to comprehend.




Unit IV Writing 15 Hours

WritingSimple and short sentences - Writing E-mail, Memo, Note and Message - Letter Writing -
Importance of punctuations -- Identifying the main points - Organising the main ideas - Writing a
draft.

List of Tasks:

BEC Preliminary Listening Test-I & Speaking Test-1.
BEC Preliminary Listening Test-2 & Speaking Test-2.
BEC Preliminary Listening Test-3 & Speaking Test-3.
BEC Preliminary Listening Test-4 & Speaking Test-4.
BEC Preliminary Listening Test-5 & Speaking Test-5.
BEC Preliminary Listening Test-6 & Speaking Test-6.

SOk wn =

Course Outcomes oys
Cognitive

At the end of this course, students will be able to: Level

CO1: Listen actively and paraphrase simple messages and specific details of Aol
concrete monologues and dialogues PPy

CO2: Express one's views coherently in a simple manner Apply

CO3: Read and comprehend factual texts on subjects of relevance Understand

CO4: Write texts bearing direct meanings for different contexts maintaining
an appropriate style Apply

Text Book(s):

T1.Whitby Norman, Business Benchmark Pre-intermediate to Intermediate Students’ Book
CUP Publications, 2Edition, 2014

T2.Wood lan, Williams Anne, Cowper Anna, Pass Cambridge BEC Preliminary, Cengage
Learning,2"¥Edition, 2015.

T3.Learners Book prepared by the Faculty members of Department of English.

Reference Book(s):
R1.BEC-Preliminary - Cambridge Handbook for Language Teachers, 2"Edition, CUP 2000.

R2.Hewings Martin - Advanced Grammar in use - Upper-intermediate Proficiency, CUP, 3rd
Edition, 2013.
Web References:
1. http://www.grammarinenglish.com -Jan 23,2018
2. https://www.northshore.edu/support_centre /pdf/listen-notes.pdf
3. http://www.examenglish.com/BEC/BEC_Vantage.html- Jan 23, 2018




Course Articulation Matrix

(of0) PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO9| PO10, PO11| PO12| PSO1| PSO2
co1 | - - - - - - - 2 | 3 | 3 | - [ 2] - -
coz | - - - - - - - 2 |3 [ 3| - [ 2 |- -
co3 | - - - - - - - 1 - 3 - 2 - -
co4 | - - - - - - - 1 - 3 - 2 - -

High-3; Medium-2; Low-1




Course Title: Chemistry for Electrical Sciences

Course Code:19CHBC2001 (Common to EC,EE and EI)

Course Category: Basic Science Course Level: Introductory

L:T:P(Hours/Week) Max Marks:100

3:0: 2 Credits:4 Total Contact Hours:75

Pre-requisites
» Higher Secondary Chemistry | and |l

Course Objectives

The course is intended to:
1. Explain the principles of electrochemistry and batteries
2. Explain the mechanism of corrosion and corrosion control
3. Explain the concepts of spectroscopic techniques
4. Describe the basics of biofuels and fuel cells

5. Describe synthesis, properties and applications of nano-materials

Unit | Electrochemistry and Batteries 9 Hours
Cells — Types of cells— galvanic and electrolytic cells — emf and its measurement — Nernst
equation — Batteries — types and Characteristics, Construction, working and applications -
Alkaline battery, Lead —Acid battery, Nickel-Cadmium battery, Lithium ion battery

Unit Il Corrosion and its Control 9 Hours
Corrosion — dry and wet corrosion — mechanism of electrochemical corrosion — galvanic
corrosion and concentration cell corrosion, Factors influencing corrosion. Corrosion Control
methods — Cathodic protection methods, Metallic coating — Galvanizing, Tinning — Chrome
plating and Electroless plating of Nickel

Unit Il Spectroscopic Techniques 9 Hours

Spectroscopy- Electromagnetic spectrum, Absorption and Emission spectroscopy — Relationship
between absorbance and concentration — Derivation of Beer-Lambert’s law (problems). UV —

Visible Spectroscopy, Atomic Absorption Spectroscopy, Flame photometry — Principle,
Instrumentation and applications.
Unit IV Biofuels and Fuel Cells 9 Hours

Biomass — Biogas — Constituents, manufacture and uses. General outline of fermentation
process — manufacture of ethyl alcohol by fermentation process. Combustion — Calorific values
— Gross and bet calorific value — problems based on calorific value. Fuel cells — Construction
working and applications of Hydrogen Oxygen fuel cells, methanol oxygen fuel cells, solid oxide
fuel cells




Unit V Synthesis and Applications of Nano Materials 9 Hours

Introduction — Difference between bulk and Nano materials — size dependent properties. Nano
scale materials —particles, clusters, rods and tubes. Synthesis of Nanomaterials: Sol-gel process,
Electro deposition, Hydrothermal methods. Applications of Nano materials in Electronics, Energy
science and medicines. Risk and future perspectives of nano materials.

List of Experiments 30 Hours

1. Estimation of iron in water by spectrophotometry.

2. Estimation of Fe?* by potentiometric titration.

3. Determination of corrosion rate by weight loss method.

4. Measurement of emf of electrochemical cell — Poggendorff's method.
5. Determination strength of acid by pHmetry.

6. Determination of strength of strong acid by conductance measurement

Course Outcomes .
Cognitive
At the end of this course, students will be able to: Level
CO1: Explain batteries based on their characteristics, construction, working
o S Understand
principle and applications
CO2:Explain the mechanism of corrosion and its control techniques Understand
CO3: Use Beer- Lambert's law and other spectroscopic methods for App!
chemical analysis PPy
CO4.: Calculate energy potential of fuel cells and calorific value of biofuels Apply
CO5:Describe synthesis, properties and applications of nano-materials Understand

Text Book(s):

T1.P. C. Jain and Monica Jain, “Engineering Chemistry”, 17™"Edition.,DhanpatRai Pub, Co.,
New Delhi, 2018.

T2.Wiley Engineering Chemistry, 2"Edition, Wiley India Pvt. Ltd. New Delhi, 2011.

Reference Book(s):

R1.Larry Brown and Tom Holme, Chemistry for Engineering Students, 3Edition, Cengage
Learning, 2010.

R2.S. S. Dara, S. S. Umare “A text book of Engineering Chemistry” 12™Edition S. Chand &
Co. Ltd., New Delhi, 2014.

R3.Charles P. Poole, Jr., Frank J. Owens “Introduction to Nanotechnology” Wiley India Pvt.
Ltd. New Delhi, 2003.

Web References:
1. http://nptel.ac.in/courses/122101001/downloads/lec.23.pdf




2. https:/Inptel.ac.in/courses/104106075/\Week1/MODULE%201.pdf

3. https://nptel.ac.in/courses/103102015/

Course Articulation Matrix

CO | PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
cot | 2 1 - - - 3 3 2 3] 2 - - - -
coz | 2 1 - - - 3 3| 2 | 3| 2 - - - -
cos| 3 | 2 1 1 - 3 | 3 1 - 1 - - - -
coa| 3 | 2 1 1 - 3 | 3 1 - 1 - - - -
cos | 2 1 - - - 3 | 3 1 - 1 - - - -

High-3; Medium-2;Low-1




Course Code:19EISN2101 | Course Title: Fundamentals of Instrumentation Engineering

Course Category: Engineering Sciences Course Level: Introductory
I:;::I'(:)I?(zHoursNVeek) Credits:4 Total Contact Hours:75 Max Marks:100
Pre-requisites

> Nil

Course Objectives
The course is intended for the learners to:

Explain the basics of electrical quantities and electrical devices
Describe the Electronics components
Elucidate the units and standards for measurement

Explain the Instrumentation system

o M wwDd -

Explain the basic control structure

Unit | BASICS OF ELECTRICAL COMPONENTS AND CIRCUITS 9 Hours

Definition of electrical quantities: Charge, Resistivity, Conductivity, Resistance, inductance,
capacitance, Voltage, current, Power, Power factor, Energy - AC & DC circuits — Relays and
types — Contactors - Solenoids

Unit i BASICS OF ELECTRONIC COMPONENTS AND CIRCUITS 9 Hours

Semiconductors — Energy band — Diodes — LED — LDR — Solar cell - Zener diode as voltage
regulator — Rectifiers — AC ripple filters - Transistors as Amplifier and switch.

Unit Il FUNDAMENTALS OF MEASUREMENTS 9 Hours

S.l Units and Standards —IEEE and ISA Standards — Unit conversion — Instrument signal levels:
Current, voltage and pressure - Calibration — Types of errors — Recorders - Indicators — MC & MI
Instruments

Unit IV BASICS OF INSTRUMENTATION SYSTEM 9 Hours

Block diagram of Instrumentation systems - Sensors and Transducers - Classification of
Transducers — Signal conditioning circuits — Analog signal to digital conversion — Digital
processing unit — Digital to Analog signal Conversion

UnitV APPLICATIONS OF CONTROL AND INSTRUMENTATION 9 Hours

Block diagram of open loop and closed loop system - Open loop system: Electronic weighing
scale: Block diagram — Sensing system — Processor — Display System — Closed loop system:
Temperature control system: Closed loop structure — Sensing system — controller — Heater
driving system — Temperature display.




List of Experiments: 30 Hours

1.Serial and parallel circuit (Resistance connection)

2.Electrical wiring (Two switch or simple house wiring)

3.Power supply (AC-DC)

4.Soldering electronic components (Dot PCB board soldering)

5.Testing and calibration Measuring instruments (Function generator, CRO, etc)

6.RTD based Temperature measurement (Simple potential divider circuit)

Course Outcomes Cognitive

At the end of this course, students will be able to: Level

CO1: Explicate the electrical components and device operation Understand
CO2: Elucidate the electronic components for device development Understand
CO3: Summarize the units and standards for measurement Understand
CO4: llluminate the structure of Instrumentation system Understand
CO5: Describe the operation of open and feedback system Understand

Text Book(s):
T1.William H. Haytdr, Jack E. Kemmerly and Steven M. Durbin, “Engineering Circuits Analysis”,

McGraw Hill publishers, 8"edition, New Delhi, 2013.

T2.Charles K. Alexander, Mathew N.O. Sadiku, “Fundamentals of Electric Circuits”, 2" Edition,
McGraw Hill, 2013.

T3.William Bolton, “Mechatronics: Electronic Control Systems in Mechanical and Electrical
Engineering”, 51" Edition, PHI, 2013.

Reference Book(s):

R1.Chakrabarti A, “Circuits Theory (Analysis and synthesis), DhanpathRai& Sons, New Delhi,

1999.
R2.Jegatheesan, R., “Analysis of Electric Circuits,” McGraw Hill, 2015.

R3.Joseph A. Edminister, MahmoodNahri, “Electric circuits”, Schaum’s series, McGraw- Hill,
New Delhi, 2010.

R4.M E Van Valkenburg, “Network Analysis”,Prentice-Hall of India Pvt Ltd, New Delhi, 2015.
R5.Sedra and Smith, Microelectronic Circuits, Oxford University Press, 2004.




Web References:

1. https://nptel.ac.in/courses/117103063/
2. https:/Inptel.ac.in/courses/112103174/3
3. https://nptel.ac.in/courses/101108056/module7/lecture13.pdf

Course Articulation Matrix

(of0] PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10| PO11| PO12| PSO1 PSO2
cot| 2 1 - - - - - 1 3 1 - - ] -
co2| 2 1 - - - - - 1 3 1 - - ] -
co3 | 2 1 - - - - - 1 3 1 - - ] -
cosa| 2 1 - - - - - 1 3 1 - - ] -
cos | 2 1 - - - - - 1 3 1 - ; _ _

High-3; Medium-2; Low-1




Course Title: Introduction to Engineering
Course Code:19MESC2001 (Common to AU,ME,EC,EE,CE and EI)
Course Category: Engineering Science Course Level: Introductory
L:T:P(Hours/Week) . Total Contact Hours:60 Max Marks:100
2:0: 2 Credits:3

Pre-requisites
> Nil
Course Objectives
The course is intended to:
1. Explain the career opportunities in engineering.
2. Explain how to acquire engineering competencies.
3. Explain how to remain, relevant and versatile as an engineer.
4. Observe engineering products and processes.
5. Take ownership for learning and development.
6. Identify and rectify unsafe conditions and acts.
Unit | Career Opportunities in Engineering 5 Hours
Technicians, engineers and scientists, history of engineering. 17 sustainable development goals
set by UNO, concept of small e to big E. career choices for an engineer, types of industries,
academia and research as career choices, entrepreneurship as a career choice, various
departments in engineering industries, roles available in engineering industries. innate skills,
learnt skills (competencies), graduate attributes, roles of engineers and the corresponding
competencies, career opportunities in engineering in terms of roles & competencies
Unit I Developing Specific Skills and Competencies 5 Hours
OBE Model, PEOs and POs, technical POs, professional POs, mapping with Graduate attributes,
Classification of courses, resources available in the campus and e-resources, resources and
facilities available to acquire specific competencies, on-campus and off-campus activities, the
methods by which students can systematically involve in activities, significance of professional
skill courses, plan for utilizing the resources and facilities to develop specific competencies.

Unit 1l Staying Relevant Through Continuous Improvement /
Environmental Versatility
Rate of change, technology life cycle (TLC), features of a dynamic and complex environment in

7 Hours

which students operate or will operate, impact of globalization & technical advancements,



importance of remaining, relevant and versatile in a dynamic and complex environment with the
help of technology life cycle, activities/process to remain relevant and versatile, environmental
scanning, Life- long learning.

Unit IV Observe Every Product and Process With an Engineering 4 Hours

Perspective and Inquisitiveness

Product -Need, purpose - primary and secondary function, various stages of manufacturing and
its processes. Product - assembly of several simple engineering devices/systems. Product-Parts,
principles and laws (mechanical, electrical and electronics), functional relationship between the
parts, role of programming in engineering products. Significance of materials and their
advancements in improvements in product.

Unit V Learning and Development Leveraging The Resources and 6 Hours
Infrastructure
Process Of Learning, Situated Learning with Examples, Own Learning (Not Copying),

Differences between Real Life and Simulated Environment, the Sprit Of Experimentation, Various
Learning Enablers, Measure the performance against the plan.

Unit VI Unsafe Conditions and Acts and Following Environment Friendly 3 Hours
Practices
Safety-definition, importance of personal safety. Statistics of road accidents. Unsafe condition

and unsafe act- definition, cause and effects, identification of the unsafe conditions and acts in

home/hostel, labs, class rooms, public places. Importance of environment friendly practices.

Course Outcomes Cognitive
At the end of this course, students will be able to: Level
CO1: Explain the career opportunities in engineering in terms of roles &
. Understand
competencies
CO2: Explain how a student can acquire the competencies Understand
CO3: Explain how to remain, relevant and versatile in a dynamic and complex
. Understand
environment
CO4: Observe every product and processes with an engineering perspective and App|
inquisitiveness PPy
CO5: Choose to take ownership for his/her learning and development leveraging
. Understand
the resources and infrastructure
COG6: Identify and rectify unsafe conditions and acts and follow environment
. . Understand
friendly practices

Text Book(s):

T1.Worksheets and Handouts prepared by MCET team.




Reference Book(s):

R1.L. A Bloomfield, “How things work: The physics of everyday life”, Wiley, 5"Edition, 2013.

R2. C. Mason, “How things work,” Usborne Publishing Ltd 2009.
R3. D.K. Publishing, “How things work encyclopedia”, 2010.

R4. J. E. Gordon, “The New Science of Strong Materials or Why You Don't Fall through the
Floor” Princeton University Press; With a New introduction by Philip Ball,2018.

R5. R.P. Feynman,” Six Easy Pieces: Essentials of Physics Explained by Its Most Brilliant
Teacher”, Basic Books; 4t"Edition 2011.

Web References:

1. https://en.wikibooks.org/General _Engineering Introduction/Engineering_Science

2. https://science.howstuffworks.com/engineering-channel.html

List of RiaLab Exercises 30 Hours

1. Career opportunities with roles and responsibilities

2. Observe every product and processes with an engineering perspective and inquisitiveness
a) Primary and Secondary functions of products and their equivalents

b) Primary and Secondary functions of parts of the products, their manufacturing processes
and materials

c¢) Structural and functional relations of the product
3. Safe and unsafe acts and conditions in day-to-day life and professional practices.

4. Skills for Hobby project (At least TWO)

a) Soldering and de-soldering practices

b) Circuit and component testing using multi-meter & CRO
c) Battery operated circuit connections and testing

d) Simple switching circuits using relays and transistors

e) Adhesives used in part assembly



Course Articulation Matrix

CoO | PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
cor| 2 | 1 - - S22 T3 - 1 | - -
coz| 2 | 1 - - 2 2131 - 1T | - -
cos| 2 | 1 - - -2 2131 - 1| - -
coal 3 | 2 | 1 1 S22 131 - 1T | - -
cos| 2 | 1 - - -2 213 - 1| - -
cos | 2 | 1 - - S22 131 - 1T | - -

High-3; Medium-2; Low-1




Course Title: Wellness for Students
C Code:19PSHG6001
ourse Lode (Common to all B.E/B. Tech Programmes)

Core/Elective: Core Course Level: Introductory

L:T:P(Hours/Week)

0:0: 2 Credits:1 | Total Contact Hours:30 Max Marks:100

Pre-requisites
> Nil
Course Objectives

The course is intended to:

1. Set SMART goals for academic, career and life

2. Apply time management techniques
3. Articulate the importance of wellness for success in life

4. Understand the dimensions of wellbeing and relevant practices

Unit | GOAL SETTING

Understanding Vision and mission statements - Writing personal mission statements — ‘Focus’
as a way of life of most successful people. Clarifying personal values, interests and orientations
— Awareness of opportunities ahead — Personal SWOT analysis - Principles driving goal setting:
Principle of response and stimuli, Circle of influence and circle of concern, What you see depends
on the role you assume. Potential obstacles to setting and reaching your goals - Five steps to
goals setting: SMART goals, Inclusive goals, Positive stretch, Pain vs gain, Gun-point
commitment.

Unit I TIME MANAGEMENT - TOOLS AND TECHNIQUES

Importance of planning and working to time. Pareto 80-20 principle of prioritization — Time
guadrants as a way to prioritize weekly tasks — The glass jar principle - Handling time wasters —
Assertiveness, the art of saying ‘NO’ — Managing procrastination

Unit 111 PRACTICES FOR PHYSICAL WELLNESS

Concept of wellness — impact of absence of wellness - Wellness as important component to
achieve success. Wellbeing as per WHO - Dimensions of Wellbeing: Physical, Mental, Social,
Spiritual — indicators and assessment methods

Simplified Physical Exercises. Fitness as a subset of Wellness — health related physical fitness -
skill related physical fitness. Joint movements, Warm up exercises, simple asanas, WCSC
simplified exercises.




Unit IV PRACTICES FOR MENTAL WELLNESS:

Meditation: Mind and its functions - mind wave frequency — Simple basic meditation — WCSC
meditation and introspection tables. Greatness of friendship and social welfare — individual,
family and world peace — blessings and benefits.

Food & sleep for wellness: balanced diet - good food habits for better health (anatomic therapy)
— hazards of junk food - food and the gunas.

UnitV PUTTING INTO PRACTICE

Practicals: Using the weekly journal — Executing and achieving short term goals — Periodic
reviews.

Course Outcomes: .
Cognitive/
At the end of this course, students will be able to: Affective
CO1:Set well-articulated goals for academics, career, and personal aspirations Apply
CO2: Apply time management techniques to complete planned tasks on time Apply
CO3:Explain the concept of wellness and its importance to be successful in Aopl
career and life PPy
CO4:Explain the dimensions of wellness and practices that can promote wellness Apply
CO5: Demonstrate the practices that can promote wellness Valuing

Text Book(s):
T1.Reading material, workbook and journal prepared by PS team of the college.
Reference Book(s):

R1. Stephen R Covey, “First things first”, Simon & Schuster U.K, Aug 1997.

R2. Sean Covey, “Seven habits of highly effective teenagers”, Simon & Schuster U.K,
2004.

R3. Vethathiri Maharishi Institute for Spiritual and Intuitional Education, Aliyar, “Value education
for harmonious life (Manavalakalai Yoga)”, Vethathiri Publications, Erode, | Ed. (2010).

R4. Dr. R. Nagarathna, Dr.H.R. Nagendra, “Integrated approach of yoga therapy for positive
health”, Swami Vivekananda Yoga Prakashana, Bangalore, 2008 Ed.

R5. Tony Buzan, Harper Collins, The Power of Physical Intelligence (English).




Course Articulation Matrix

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
col | - - - - - - - 1 1 - - -
co2 | - - - - - - 1 1 1 - - -
cos | - - - - - 1 1 1 1 - - 1
cosa | - - - - - 1 1 - 1 - - -
cos | - - - - - 1 1 - 1 - - 1

High-3; Medium-2; Low-1




Semester - Il

Course Title: Communication Skills — 1l

Course Code: 19ENHG2201 (Common to all B.E/B.Tech Programmes)

Course Category: Humanities Course Level: Introductory

L:T:P(Hours/Week)
2:0:2

Credits:3 | Total Contact Hours:60 Max Marks:100

Pre-requisites
» Communication Skills - |

Course Objectives

The course is intended to:

1. Listen and understand monologues and dialogues of a native speaker on par with B2 of CEFR
level.
2. Speak in simple sentences to convey their opinion and ideas on par with B2 of CEFR level.

3. Read and infer a given text on par with B2 of CEFR level.
4. Draft basic formal written communication on par with B2 of CEFR level.

Unit | LISTENING 15 Hours

Importance and purpose of extensive listening and intensive listening -Body Language —Listening
tasks on complex and abstract themes- Correlating Ideas related to listening input — importance
of empathetic- listening for main ideas — Paraphrasing- Listening to native speakers English —
Compound and Complex sentences - Developing ideas — Listening to compose paragraphs.
Unit I SPEAKING 15 Hours
Jotting down ideas collected from listening to speak — organising the ideas — Expressing one’s
view coherently — Understanding grammatical elements (Noun — Pronoun Antecedent) —
Expressing ideas assertively — Answering questions during presentations — Understanding the
use of discourse markers — word stress and sentence stress — voice modulation and pauses —
Highlighting significant points — interpretation of visual data — Using verbal cues - Preparing
simple hand - outs.

Unit Il READING 15 Hours
Reading strategies — Skimming & Scanning — Inferring meaning- Barriers to reading — sub
vocalisation, Eye fixation, Regression — Speed Reading Techniques - Reading different types of
texts and their contexts with speed — Note making — Reading a review — Paraphrasing — Reading
to comprehend.

Unit IV WRITING 15 Hours
Reported speech & Concord (Subject - verb Agreement) - Report writing - Different kinds of
Report - Structure of the report - Writing Proposal - Plagiarism — References — Appendices —
Techniques for Report writing — Registers.




LIST OF TASKS:

1. BEC Vantage Listening Test- | & Speaking Test-1.
2. BEC Vantage Listening Test-2 & Speaking Test-2.
3. BEC Vantage Listening Test-3 & Speaking Test-3.
4. BEC Vantage Listening Test-4 & Speaking Test-4.
5. BEC Vantage Listening Test-5 & Speaking Test-5.
6. BEC Vantage Listening Test-6 & Speaking Test-6.
Course Outcomes .
Cognitive
At the end of this course, students will be able to: Level
CO1:Listen actively and empathetically, and paraphrase discussions and Aol
presentations on complex and abstract themes and topics PPl
CO2:Express one's views coherently, fluently and confidently highlighting Apo|
the significant points with supporting details PPy
CO3:Read and comprehend different types of texts and their contexts
Understand
reasonably at moderate speed
CO4:Write detailed reports on variety of subjects synthesizing information Aol
pply

gathered during listening & reading citing appropriate references

Text Book(s):

T1.Whitby Norman, Business Benchmark Upper Intermediate Students’ Book CUP Publications,

2"dEdition, 2014.

T2.Learners Book prepared by the Faculty members of Department of English.

Reference Book(s):

R1.Cambridge BEC Vantage - Practice Tests, Self-study Edition, Cambridge University Press,

2002.

R2.Hewings Martin - Advanced Grammar in use - Upper-intermediate Proficiency, CUP, 3™

Edition, 2013.
Web References:
1. http://www.grammarinenglish.com -Jan 23, 2018

2. https://www.northshore.edu/support_centre /pdf/listen-notes.pdf
3. http://lwww.examenglish.com/BEC/BEC_Vantage.html - Jan 23, 2018




Course Articulation Matrix

co PO 1 PO 2 PO 3 PO4| PO5| POG6 PO 7 PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
cor| 3 | 2 | 1 1T [ - | - -T2 3 13| -]27]-71"-
cozl 3 | 2 | 1 T - [ - | - [ 2133 -1 271-7-
cos| 2 | 1 - S - T3 -2 -
cos| 3 | 2 | 1 T [ - | - | -1 173 -27]-71-

High-3; Medium-2; Low-1




Course Title: Ordinary Differential Equations and Complex
Course Code:19MABC1201 Variables
(Common to AU,ME,CE,EE,EC and El)

Course Category: Basic Science Course Level: Introductory

L:T:P(Hours/Week)

3:1: 0 Credits:4 Total Contact Hours:60 Max Marks:100

Pre-requisites
» Matrices and Calculus

Course Objectives

The course is intended to:
1. Explain the concepts of vector differentiation and integration

2. Determine the solution of second and higher order ordinary differential equations
3. Construct analytic functions

4. Use the concept of complex integration to evaluate definite integrals

5

. Apply Laplace transform techniques to solve ordinary differential equations

Unit | VECTOR CALCULUS 9+3 Hours

Gradient — Divergence — Curl — Line integrals — Surface integrals — Volume integrals — Theorems
of Green, Gaussand Stokes (without proof)and their applications.

Unit I COMPLEX VARIABLES (DIFFERENTIATION) 9+3Hours

Cauchy-Riemann equations — Analytic functions — Properties — Harmonic functions — Finding
harmonic conjugate — Conformal mapping (w=z+a, w= az, w=1/z) — Mobius transformation and
their properties.

Unit Il COMPLEX VARIABLES (INTEGRATION) 9+3 Hours

Contour integrals — Cauchy Integral formula (without proof) — Cauchy Integral theorem — Taylor's
series — Singularities of analytic functions — Laurent’s series—Residues — Cauchy Residue
theorem(without proof) — Evaluation of real definite integrals around unit circle and semi-circle
(Excluding poles on the real axis).

Unit IV ORDINARY DIFFERENTIAL EQUATIONS OF HIGHER 9+3 Hours
ORDERS

Second and higher order linear differential equations with constant coefficients — Second order

linear differential equations with variable coefficients (Cauchy - Euler equation—Legendre’s

equation) — Method of variation of parameters — Solution of first order simultaneous linear

ordinary differential equations




Unit VvV LAPLACE TRANSFORM 9+3 Hours

Laplace Transform — Properties of Laplace Transform — Laplace transform of integrals — Laplace
transform of periodic functions -Inverse Laplace transforms - Convolution theorem — Solution of
ordinary differential equations by Laplace Transform method— Applications on engineering
problems.

Course Outcomes Cognitive
At the end of this course, students will be able to: Level
CO1: Explain the concepts of vector differentiation and integration. Apply
CO2: Use the concept of complex variables to construct analytic functions Apply
COa3: Use the concept of complex integration to evaluate definite integrals Apply
CO4: Determine the solution of second and higher order ordinary differential Aopl
equations PPy
COS5: Apply Laplace transform techniques to solve ordinary differential Aopl
equations pply

Text Book(s):
T1.Erwinkreyzig, Advanced Engineering Mathematics, 9" edition, John Wiley& Sons, 2006.

T2.Veerarajan T., Engineering Mathematics for first year, Tata McGraw-Hill, NewDelhi, 2008.

T3.Ramana B.V., higher Engineering Mathematics, Tata McGraw-Hill, New Delhi,
11"Reprint, 2010.

Reference Book(s):

R1.G.B.Thomas and R.L Finney, Calculus and Analytic Geometry, 9" edition, Pearson,
Reprint, 2002.

R2.N.P.Bali and Manish Goyel, A text book of Engineering Mathematics, Laxmi Publication,
Reprint, 2008.

R3.B.S.Grewal, Higher Engineering Mathematics, Khanna Publishers, 36" Edition, 2010.

Web References:
1. https://onlinecourses.nptel.ac.in/noc16_ma05

2. https://nptel.ac.in/courses/122101003/2
3. https://nptel.ac.in/courses/111105035/22




Course Articulation Matrix

co | po1| Po2| Po3| Posa| Pos| Pos| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
oMl s 2 | 1 | 1| - | 1 S T T I O O U I I
coz | , 2 1 1 : 1 - 1 1 1 1 2 ; -
cos | , 2 1 1 : 1 - 1 1 1 1 2 : :
cod| 3 2 1 1 : 1 : 1 1 1 1 2 ; -
Co5 | 3 2 1 1 : 1 - 1 1 1 1 2 ; -

High-3; Medium-2;Low-1




Course Code:19PHBC2001 Course Title: Physics for Electrical Sciences
(common to EC,EE and El)
Course Category: Basic Sciences Course Level: INTRODUCTORY
L:T:P(Hours/Week) Credits:4 | Total Contact Hours:75 Max Marks:100
3:0:2
Pre-requisites
> Nil

Course Objectives

The course is intended to:
Explain the concepts of static electric field
Explain the concepts of static magnetic field

Explain the behavior of materials in electric and magnetic fields

Bow h =

Explain electric and magnetic fields using Maxwell’s equation
5. Explain the phenomenon of Electromagnetic wave propagation

Unit | ELECTROSTATICS 9 Hours
Definition of electric charge-Coulomb’s Law — Electric field intensity — Field intensity due to point
and line charges — Electric flux density -Gauss’s law- Application of Gauss’s law: Due to a line
charge and a plane sheet of charge — Electric potential-Equipotential surfaces-Potential gradient.

Unit i MAGNETOSTATICS 9 Hours

Definition of magnetic flux- magnetic field intensity-Lorentz Law of force- Biot —savart
Law, Ampere’'s Law- Application of Ampere’'s Law: Magnetic induction due to a long linear
conductor and solenoid - Magnetic field due to straight conductors- circular loop — Magnetic flux
density (B) - Magnetic potential.

Unit lll ELECTRIC AND MAGNETIC FIELDS IN MATERIALS 9 Hours
Dielectrics: An atomic view - Dielectric Polarization- Dielectrics and Gauss’s law- Dielectric
Strength- Energy stored in a dielectric medium - Capacity of a condenser - Capacitance - coaxial,
Spherical capacitor- Poisson and Laplace Equation.

Magnetic susceptibility and permeability- properties of dia, para and ferro magnetic materials-

hysteresis loop.
Unit IV ELECTROMAGNETIC INDUCTION 9 Hours

Faraday’s law — Lenz’s law — Time varying magnetic field - self Inductance - self Inductance of a
solenoid- Mutual inductance- Mutual inductance of two solenoids. Charge conservation law -
continuity equation- displacement current- Maxwell’s equations.

Unit VvV ELECTROMAGNETIC WAVES 9 Hours

Maxwell’s equations — Electromagnetic waves in free space - Poynting vector - Propagation of
electromagnetic waves in dielectrics — Phase velocity- Propagation of electromagnetic waves
through conducting media- penetration or skin depth.



List of Experiments: 30 Hours
1. Verification of Ohms’ law.

2. Test the Faraday’s hypothesis of magnetic field induction.
3. Determination of specific resistance of the given material using Carey foster’s bridge.
4. Determination of Dielectric constant of a given material.
5. Determination of inductance using Maxwell’s bridge.
6. Determination of wavelength of the given light source using spectrometer.
Course Outcomes Cognitive
At the end of this course, students will be able to: Level
CO1: Explain the laws and concepts of static electric field Understand
CO2: Explain the laws and concepts of static magnetic field Understand
CO3: Explain the behavior of materials in electric and magnetic fields Understand
CO4: Explain time varying electric and magnetic fields using Maxwell’'s
equation Understand
CO5: Explain the phenomenon of Electromagnetic wave propagation in Understand
different media

Text Book(s):

T1.R.K.Gaur and S.L.Gupta, “Engineering Physics”, DhanpatRai publications, New Delhi, 8t
Edition, 2011.

T2.M.N.Avadhanulu and P.G.Kshirsagar, “Text Book of Engineering Physics”, S. Chand &
Company Ltd., New Delhi, 2014.

T3.W. H. Hayt and John A. Buck, “Engineering Electromagnetics”, Tata McGraw Hill, New Delhi.
6"Edition, 2014.

Reference Book(s):

R1.David Griffiths, “Introduction to Electrodynamics”, 4th Edition, Pearson Education, 2013
R2.D. Halliday., R. Resnick and J. Walker, “Fundamentals of Physics”, Wiley Publications, 2008.

R3.K. A. Gangadhar and P. M. Ramanathan, “Electromagnetic Field Theory”, Khanna Publishers,
New Delhi, 5t"Edition, 2013.

R4 .Mathew. N. O. Sadiku, “ Elements of Electromagnetics”, 4th Edition, Oxford University Press,
2009

R5.John D. Kraus and Daniel A. Fleisch, “Electromagnetic with Applications”, Tata McGraw Hill,
New Delhi. 5"Edition, 2010.
Web References:

1. http://openems.de/start/index.php
2. http://nptel.iitm.ac.in




Course Articulation Matrix

co | po1| Po2| Po3| Pos| Pos| Pos| Po7| POs| POg| PO10| PO11| PO12| PSO1| PSO2
cor | o | 1| ¢ ! ! ! 1 2 3 2 ! 1 - -
coz | , | 4 1 : : : 1 2 3 2 : 1 - -
cos | 5, | ¢ 1 : : : 1 2 3 2 : 1 - -
cod | 5, | 4 1 : : : 1 2 3 2 : 1 - -
Cos |, | ¢ 1 : : : 1 1 : 1 : 1 - -

High-3; Medium-2; Low-1




Course Code:19EISN1201 Course Title: Electric Circuit Analysis

Course Category: Engineering Science Course Level: Introductory

L:T:P(Hours/Week)

3:1: 0 Credits:4 Total Contact Hours:60 Max Marks:100

Pre-requisites
> Nil
Course Objectives
The course is intended to:
Analyze DC circuits
Analyze AC circuits
Analyze resonance and coupled circuits
Analyze three phase circuits
Determine transient response of the circuit

R wWh =

Unit | D.C. CIRCUIT ANALYSIS 9+ 3 Hours
Ohm’s law — Ideal voltage and current sources — Independent sources — Dependent sources—
Circuit elements — Kirchhoff's Laws — Voltage and Current division in series and parallel circuits,
Network reduction — Mesh and Nodal analysis with voltage and current sources — Circuit
theorems:- Superposition, Thevenin’s, Norton’s Reciprocity and Maximum Power Transfer —
Source transformation — Y-A transformation .

Unit Il A.C. CIRCUIT FUNDAMENTALS AND ANALYSIS 9 + 3 Hours
Sinusoidal voltage and current — RMS value — Form factor — Phasor representation of sinusoidal
of voltages —Current and voltage relationship in R, L, and C circuits — Impedance and admittance,
power factor concepts in RC, RL and RLC circuits — Impedance combinations— Real power,

reactive power, complex power, apparent power — Analysis of simple series and parallel circuits.
Unit lll RESONANCE AND COUPLED CIRCUITS 9 + 3 Hours
Resonance in parallel and series circuits — Half power frequencies — Bandwidth and Q factor of

Resonant circuits — Mutual Inductance — Dot convention — Coefficient of coupling — Sinusoidal

steady state analysis of network with coupled inductance.




Unit IV THREE- PHASE CIRCUIT ANALYSIS 9 + 3 Hours

Three-phase balanced and unbalanced voltage sources — Three - phase balance and unbalanced
loads — Line voltage and phase voltage — Phasor diagram and Power in three- phase circuit —
Three - phase circuit analysis with star and delta balanced and unbalanced loads — Phasor
diagram — Power and power factor measurement in three-phase circuits.

UnitV TRANSIENT ANALYSIS AND TWO PORT NETWORKS 9 + 3 Hours
Source free RC and RL Circuit responses — Step response of RC and RL circuits — source free
RLC series and parallel circuit responses — Step responses of RLC series and parallel circuits—
Responses of RC, RL and RLC series circuits to sinusoidal excitation. Two Port Networks: One-
port and two-port networks, driving point impedance and admittance, open and short circuit

parameters. Interconnection of Two port networks T andm representations.

Course Outcomes Cognitive
, , Level
At the end of this course, students will be able to:
CO1:Analyze DC circuits using circuit reduction techniques and network Anal
theorems. alyze
CO2:Analyze AC circuits using circuit reduction techniques and network Analvze
theorems. y
CO3:Determine circuit parameters in resonance ad coupled circuits. Analyze
CO4:Analyze three phase circuit behavior with balanced and unbalanced three Anal
phase loads. halyze
CO5:Determine transient and steady state response of RL, RC and RLC circuit Anal
with step input and sinusoidal input. halyze

Text Book(s):

T1.Edminister, J.A. and Nahvi, M., “Electric Circuits”, 4!Edition, Schaum’'s Outline
series,McGraw-Hill, 2002.

T2.Husain, A., “Networks and Systems”, Khanna Publishers, 2000.

Reference Book(s):

R1.Charles K. Alexander, Mathew N.O. Sadiku, “Fundamentals of Electric Circuits”, 2"Edition,
McGraw Hill, 2013.

R2.Joseph A. Edminister, MahmoodNahri, “Electric circuits”, Schaum’s series, McGraw- Hill,
New Delhi, 2010.

R3.Boylsted, R.L., “Essentials of Circuit Analysis”, Prentice Hall, 2003.

R4.Hayt, Jr.W.H.Kemmerly, J.E., and Durbin, S.M., “Engineering Circuit Analysis”,
TataMcGraw-Hill, 2002.




Web References:

1.https://nptel.ac.in/courses/108102097/3
2 .https://nptel.ac.in/courses/108102042/

3. https://nptel.ac.in/downloads/108105053/

Course Articulation Matrix

CO | PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
cot| 3 2 2 3 - - - 1 3 1 - - - -
co2| 3 2 2 3 - - - 1 3 1 - - - -
co3| 3 2 2 3 - - - 1 3 1 - - - -
co4| 3 2 2 3 - - - 1 3 1 - - - -
cos| 3 2 2 3 - - - 1 3 1 - - - -

High-3; Medium-2;Low-1




Course Title: C Programming

Course Code:19CSSC2001 (Common to AU,CE,ME,EE,EC and El)

Course Category: Engineering Sciences | Course Level: Introductory

L:T:P(Hours/Week)

3:0: 2 Credits:4 Total Contact Hours:75 Max Marks:100

Pre-requisites
> Nil

Course Objectives

The course is intended to:
1. Explain about computer organization and problem solving techniques

2. Write programs using appropriate programming constructs
3. Develop programs using arrays, functions & strings

4. Implement programs using pointers, structures& unions

5. Write programs using files & preprocessor directives

Unit | INTRODUCTION 7 Hours
Generation and Classification of Computers —Basic Organization of a Computer — Software
development life cycle — Problem Solving Techniques :Algorithm,Pseudocode and Flow Chart.
Unit I C PROGRAMMING BASICS 10 Hours
Introduction to C programming — Structure of a C program — Keywords — Identifiers-Constants—
Variables —Data Types— Operators and Expressions —Formatted & Unformatted /O functions—
Decision statements —Loop control statements.

Unit lll ARRAYS, FUNCTIONS AND STRINGS 10 Hours
Arrays: Characteristics —One-dimensional and Two-dimensional arrays — Functions: Declaration
& Definition of function —Built in function — User defined function —Types of functions —Call by
value &reference— Strings: Formatting strings—String handling functions.

Unit IV POINTERS, STRUCTURES & UNION 9Hours

Pointers: Features and Types of pointers — Arithmetic operations with pointers—Pointers and
Arrays —Structures: Features— Operations on Structures—Array of structures — Unions.

UnitV FILES & PRE-PROCESSOR DIRECTIVES 9 Hours

Introduction to Files —Stream and File Types—File operations (Open, close, read, write) —
Command line arguments—Pre-processor Directives: Macro Expansion, File Inclusion,
Conditional Compilation.

List of Exercises 30 Hours
1. Programs to process data types, operators and expression evaluation(any 1)
a. Tofind area of rectangle/circle/square
b. To find the simple interest and compound interest
2. Programs using decision and looping statements(any 2)
a. Tofind the maximum number among 3 given numbers
b. To check whether given year is leap year or not
c. Todisplay the Fibonacci series




d. Tofind the factorial of a number
3. Programs using Arrays
a. To search for particular number among N numbers(1D array)
b. To compute matrix addition (2 D array)
4. Programs using Functions and Strings(any 2)
a. To swap two numbers using call by reference
b. To find the cube of a number
c. To manipulate strings using string functions
d. To check whether the string is palindrome or not
5. Programs using Pointer, Structure & Union
a. To perform arithmetic operations using pointers
b. To display the information of N students using Structure
c. Todisplay the employee details using Union
6. Programs using Files (any 1)
a. Toread the contents of a text file
b. To copy the contents from one file into another

Course Outcomes Cognitive
At the end of this course, students will be able to: Level
CO1: Explain about computer organization and problem solving techniques Understand
CO2: Write programs for the given scenario using appropriate programming Apply
constructs
CO3: Develop programs using arrays, functions & strings for the Apply
givenscenario
CO4: Implement programs for given application using pointers, structures& Apply
unions
CO5: Write programs using files & preprocessor directives for simple Apply
problems

Text Book(s):

T1.Ashok N.Kamthane, Amit.N.Kamthane, “Programming in C”, 3"Edition, Pearson
Education, 2015.

Reference Book(s):

R1.Ajay Mittal, “Programming in C-A Practical Approach ”,3"9Edition, Pearson Education,
2010.

R2.YashavantP.Kanetkar, “Let Us C”, 16"Edition, BPB Publications,2018.

R3.PradipDey, ManasGhosh, “Computer Fundamentals and Programming in C”, 2"Edition,
Oxford University Press,2013.
Web References:
1. http://www.cprogramming.com/
2. http://lwww.c4learn.com/




Course Articulation Matrix

co | Po1| Po2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12 | PSO1| PSO2
cot| 1 ] ] _ - ; 1 3 1 - - 1 1
coz | 2 1 1 1 - - 1 3 1 - - 1 1
co3 | 3 2 1 1 1 - - 1 3 1 - - 1 1
coa | ;5 2 1 1 1 - - 1 3 1 - - 1 1
Cos | 3 2 1 1 1 - - 1 3 1 - - 1 1

High-3; Medium-2; Low-1




Course Title: Engineering Drawing

Course Code: 19MESC4001 | ¢ 1 imon to AU, ME, CS, IT, EC,AD,SC and EI)

Course Category: Engineering Science Course Level: Introductory

L:T:P(Hours/Week)

1:0: 3 Credits: 2.5 | Total Contact Hours: 60 | Max Marks:100

Pre-requisites
> NIL
Course Objectives

The course is intended to:
1. Develop skills for communication of concepts and ideas.

2. Expose them to existing national standards related to technical drawings.

Unit | ORTHOGRAPHIC PROJECTION 12 Hours

Importance of graphics in engineering applications — Use of drafting instruments — BIS
conventions and specifications — Size, layout and folding of drawing sheets — Lettering and
dimensioning. Projection of points, Projection of straight lines located in the first quadrant.
Determination of true lengths and true inclinations. Visualization principles —conversion of
pictorial into orthographic views.

Unit i PROJECTION OF SOLIDS 12 Hours

Projection of simple solids like prisms, pyramids, cylinder and cone when the axis is inclined to
one of the principal planes by rotating object method.

Unit lll PROJECTION OF SECTIONED SOLIDS 12 Hours

Sectioning of simple solids like prisms, pyramids, cylinder and cone when the axis is inclined to
one reference plane by cutting planes inclined to one reference plane and perpendicular to the
other — Orthographic views of sections of simple solids.

Unit IV DEVELOPMENT OF SURFACES 12 Hours

Development of lateral surfaces of simple and truncated solids — Prisms, pyramids, cylinders and
cones.

Unit VvV ISOMETRIC PROJECTION 12 Hours

Principles of isometric projection — Isometric scale — Isometric projections of simple solids and
truncated solids.




Course Outcomes Cognitive
At the end of this course, students will be able to: Level
CO1: Sketch the orthographic projections of the given pictorial view of the Aopl

object using first angle projection. PPy
CO2: Sketch the projections of simple solids such as prism, pyramid, cylinder ApD|
and cone using rotating object method. bply
COa3: Sketch the projections of simple sectioned solids with all necessary Aopl
dimensions meeting the standards. PPy
CO4: Sketch the lateral surface of simple solids using straight line and radial Aopl
line development methods. PPly
CO5: Sketch the isometric view of simple solids and truncated solids using Aop!
principles of isometric projection. PPy

Text Book(s):

T1.Cencil Jensen, Jay D.Helsel and Dennis R. Short, “ Engineering Drawing and Design”,
Tata McGraw Hill India, New Delhi, 7"Edition, 2017.

T2.BhattN.D. and Panchal V.M., “Engineering Drawing”, Charotar Publishing House, Gujarat,
53 Edition, 2015.

T3.K. V. Natrajan, “A Text book of Engineering Graphics”, Dhanalakshmi Publishers,
Chennai, 48" Edition, 2018.

Reference Book(s):
R1.BasantAgarwal and Agarwal C.M., “Engineering Drawing”, Tata McGraw Hill India, New
Delhi, 2™ Edition, 2013.
R3.John K.C., “Engineering Graphics”, PHI Learning, Delhi, 15t Edition, 2009.

R4.Dhananjay A. Jolhe, “Engineering Drawing with an introduction to AutoCAD” TataMcGraw
India, New Delhi, 37 Edition, 2008.
Publications of Bureau of Indian Standards

IS 10711 —2001: Technical products Documentation — Size and lay out ofdrawing sheets.
IS 9609 (Parts 0 & 1) — 2001: Technical products Documentation — Lettering.

IS 10714 (Part 20) — 2001 & SP 46 — 2003: Lines for technical drawings.

IS 11669 — 1986 & SP 46 — 2003: Dimensioning of Technical Drawings.

IS 15021 (Parts 1 to 4) — 2001: Technical drawings — Projection Methods.

abhwh~

Web References:
1. http://nptel.ac.in/courses/112103019/
2. https://en.wikipedia.org/wiki/Engineering_drawing




Course Articulation Matrix

Cco PO 1 PO 2 PO 3 PO4| POS5 PO 6 PO 7 PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
co1 3 2 2 2 2 - - 2 3 2 - 2 2 2
CcO2 3 2 2 2 2 - - 2 3 2 - 2 2 2
CcOo3 3 2 2 2 2 - - 2 3 2 - 2 2 2
CO4 3 2 2 2 2 - - 2 3 2 - 2 2 2
CO5 3 2 2 2 2 - - 2 3 2 - 2 2 2

High-3; Medium-2; Low-1




Course Code:19CHMG6201 Course Title: Environmental Sciences

(Common to all B.E/B.Tech Programmes)

Course Category: Mandatory Non-Credit
Course

Course Level: Introductory

L:T:P(Hours/Week)

1:0: 0 Total Contact Hours:15

Max. Marks: 100

Pre-requisites

» NIL

Course Objectives
The course is intended to:

1. Create awareness for conservation and equitable use of natural resources.
2. Explain the measures of prevention of pollution and disaster management.
3. State the importance of environmental legislation in India.
4. Expose the general environmental issues relevant to human health.
5. Explain the innovative measures for day to day environmental issues.
Unit | NATURAL RESOURCES 2 Hours

Role of individual in conservation of natural resources; Equitable use of resources for
sustainable lifestyles.

Unit I ENVIRONMENTAL POLLUTION AND DISASTER MANAGEMENT 2 Hours
Role of an individual in prevention of pollution; Disaster management : floods, earthquake,
cyclone and landslides.

Unit 11l ENVIRONMENTAL ETHICS AND LEGISLATIONS 2 Hours
Environmental ethics : Environment Protection Act; Air Act; Water Act ; Wildlife Protection Act;
Forest Conservation Act; Issues involved in enforcement of environmental legislation.

UnitlV  ENVIRONMENTAL ISSUES AND PUBLIC AWARNESS 2 Hours
Public awareness - Environment and human health

UnitV  ENVIRONMENTAL ACTIVITIES 7 Hours
(a) Awareness Activities:
i) Small group meetings about water management, promotion of recycle use, generation
of less waste, avoiding electricity waste
i) Slogan making event
iii) Poster making event
(b) Actual Activities:
i) Plantation
ii) Cleanliness drive
iii) Drive for segregation of waste
iv) To know about the different varieties of plants
v) Shutting down the fans and ACs of the campus for an hour or so



Course Outcomes
Cognitive
At the end of this course, students will be able to: Level
CO1: Describe the measures for conservation and equitable use of natural Understand
resources
CO2: Describe the measures for pollution prevention and disaster Understand
management
COa3: Brief the importance of environmental legislation in India Understand
CO4: Explain the general environmental issues in relevant to human health Understand
CO5: Demonstrate innovative measures for day to day environmental Understand
issues

Text Book(s):

T1.Benny Joseph, “Environmental Studies”, Tata McGraw Hill, New Delhi, 2006.

T2.Mackenzie Davis and Susan Masten, “Principles of environmental engineering and
science”, Mc-Graw Hill, 3rd Edition, 2014.

Reference Book(s):

R1.Trivedi R.K. “Handbook of Environmental Laws, Rules, Guidelines, Compliances and
Standards®, Vol.l and Il, Enviro Media.

R2.Cunningham, W.P.Cooper,T.H. Gorhani, “Environmental Encyclopedia®, Jaico
Publishing House, Mumbai, 2001.

Course Articulation Matrix

CO |PO1 |PO2 |PO3 |PO4 |[PO5 |PO6 |PO7 |PO8 |PO9 |PO10|PO11 | PO12 | PSO1| PSO2
co1 1 - - - - 3 3 2 1 2 - - - -
Cco2 1 - - - - 3 3 2 1 2 - - - -
co3 1 - - 3 3 2 1 2 - -
Cco4 1 - - - - 3 3 2 1 2 - - - -
CO5 1 - - 3 3 2 1 2 - -

High-3; Medium-2; Low-1




Course Title:HERITAGE OF TAMILS
Course Code: 19PSHG6003 | (Common to all B.E/B.TechProgrammes)

Course Category: Humanities Course Level: Introductory

L:T:P (Hours/Week)

1:0:0 Credit: 1 Total Contact Hours: 15 Max Marks:100

Pre—requisites
> NIL

Course Objectives

The course is intended to:

1. Understand the Heritage of Tamils in terms of Language and Literature, Rock Art
Paintings to Modern Art — Sculpture, Folk and Martial Arts, Thinai Concept.

2. Understand the Contribution of Tamils to Indian National Movement and IndianCulture.

HERITAGE OF TAMILS

UNIT | LANGUAGE AND LITERATURE 3

Language Families in India - Dravidian Languages — Tamil as a Classical Language —
Classical Literature in Tamil — Secular Nature of Sangam Literature — Distributive Justice in
Sangam Literature - Management Principles in Thirukural - Tamil Epics and Impact of
Buddhism & Jainism in Tamil Land - Bakthi Literature Azhwars and Nayanmars - Forms of
minor Poetry - Development of Modern literature in Tamil - Contribution of Bharathiyar and
Bharathidhasan.

UNIT Il HERITAGE - ROCK ART PAINTINGS TO MODERN ART - SCULPTURE 3

Hero stone to modern sculpture - Bronze icons - Tribes and their handicrafts - Art of
temple car making - - Massive Terracotta sculptures, Village deities, Thiruvalluvar Statue
at Kanyakumari, Making of musical instruments - Mridhangam, Parai, Veenai, Yazh and
Nadhaswaram - Role of Temples in Social and Economic Life of Tamils.




UNIT lll FOLK AND MARTIAL ARTS 3
Therukoothu, Karagattam, VilluPattu, KaniyanKoothu, Oyillattam, Leather puppetry,
Silambattam, Valari, Tiger dance - Sports and Games of Tamils.

UNIT IV THINAI CONCEPT OF TAMILS 3

Flora and Fauna of Tamils &Aham and Puram Concept from Tholkappiyam and Sangam
Literature - Aram Concept of Tamils - Education and Literacy during Sangam Age -
Ancient Cities and Ports of Sangam Age - Export and Import during Sangam Age -
Overseas Conquest of Cholas.

UNIT V CONTRIBUTION OF TAMILS TO INDIAN NATIONAL MOVEMENT AND
INDIANCULTURE 3
Contribution of Tamils to Indian Freedom Struggle - The Cultural Influence of Tamils over
the other parts of India — Self-Respect Movement - Role of Siddha Medicine in Indigenous
Systems of Medicine — Inscriptions & Manuscripts — Print History of Tamil Books.

TOTAL : 15 PERIODS

Course Outcomes .
Cognitive Level

At the end of this course, students will be able to:

CO.1 Understand the Heritage of Tamils in terms of Language
and Literature, Rock Art Paintings to Modern Art — Understand
Sculpture, Folk and Martial Arts, Thinai Concept.

C0O.2 Understand the Contribution of Tamils to Indian National Understand
Movement and IndianCulture.




TEXT - CUM REFERENCE BOOKS

[y

apr WD

o

10.

11.

12.

SLIILDS UTEOMM)] — LDESEMHLD ListorLMBLD — G&.Gs. Lsitemer

Eeuefiui®. SODHBTE LIMLET6O HMID Hedefluiuied ListflgeT sLpaLb)
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SLDIQ - MEUENS HPGHHEHIUNED Fhis &ML BT HSMaLD (1Bmebedlwied gewn Aeuerlui@)
EILIMBEWH - SpMHOhISEDT HISMSD  (E15mevedlwed gewm euerflui@)

Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and
RMRL - (in print)

Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by:
International Institute of Tamil Studies.

Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D.
Thirunavukkarasu) (Published by: International Institute of Tamil Studies).

The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published
by: International Institute of Tamil Studies.)

Keeladi - ‘Sangam City C ivilization on the banks of river Vaigai’ (Jointly
Published by:

Department of Archaeology & Tamil Nadu Text Book and Educational Services
Corporation, Tamil Nadu)

Studies in the History of India with Special Reference to Tamil Nadu
(Dr.K.K.Pillay) (Published by: The Author)

Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil
Nadu Text Book and Educational Services Corporation, Tamil Nadu)

Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) —
Reference Book.

Course Articulation Matrix

(of0)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12| PSO1

PSO2

CcO1

co2

High—3; Medium-2; Low—1




Course Title:HERITAGE OF TAMILS
Course Code: 19PSHG6003 | (Common to all B.E/B.TechProgrammes)

Course Category: Humanities Course Level: Introductory

L:T:P (Hours/Week)

1:0:0 Credit: 1 Total Contact Hours: 15 Max Marks:100

Pre—requisites
> NIL

Course Objectives

LDITETOTEUT&HET GLILITLSH6MS SMHME6ST eLpevLD
CO.1 awmf HmIb GeosSuUILD, LITenM LENUIRISHET LPSH6d MHeler QeMNWIhIBET euenr -
ALs 606D , BHTLGLILING H6060&6T HMILD 6T elenemwimG&6T , Hewevors: GamLMBaS6T
ePeVLD  SLALDIT LDTEML M) E\&eiTaT GuIeyLb.

CO.28pduw G5l uissLD HMID RESW LIeTLNL eh&s SLilprissefletr Lmisefllsmu Sinfiibs)
Q& eTeT @UIsyILD.

SLOLPIT 10Ty
Sie0@ 1- Guwpmf pHMID SeosSwID 3

8w Qs GGOUMISET - STl AIDMAS6T - SULD @ OFDADMLY - SO S\FeuefleosSwhigeT -

&hIS Re0HHUSH6IT FLDUIF FMTLDHD SHESTENLD - &Frhish RE0SHBWSHEO LISTSH60 HDLD - S(HeESMmerileo
GLD6VITETITEMLDE S(HSHGIHSHET — SLILDS STLILNLIEISET, SLILDSHESHED FLDEWT 6ILI6TSS FLOWMISH6T6T HTHSLD - LHS &
60&BUILD, DpLPEUMITEEIT LDMHMILD HTUIEITLDMTTEST - HAbleosBwimiser - SUSlLHle melieor RevsBwigBetr euerisd -l
LD evs&BW eueTiESufed LTTHWIMT HMID LMIHSnEerT SpSGwimflesr Lrkigerflii.

DieoG 2 - L - Lunenp PERWIBISET WPp6d Hefieor @elLmiE6T cuedy - ADLIS HEDE0 3

EBS&60 (PSH60 Heliest AMLIMIGET 6U6w] — 23LDEILITEHT AEHEVSET — LIPMl@&LuilesTT DMHMILD SleurgeT swinlé@Ld
0&6flemenTL OILIMBLEET, SILIMDENLDS6IT — GSHIT QIFUILILD S6060 — F(BLD6TT AMLIMISGST — BTLGLILDS 6\SUIOUHIS6T -
&wifipenestuiieo HmeuaTEneu SHewed - RewEs: HHEAS6IT - LOHSMISLD, LIEDD, 656W6T0r, WIMLD, HTSEVEUTLD -
SLOIITseletT Felpas QWINIHEMTMSTT eurmpefled Gameflevserfledr Liki.

DIe0G 3 - BMBLILDE SHapeos6lT LHMILD 6fiy eflawemum Gaeir 3

615[h&HFSG!, HTSMLLLD, 6MedeyI LM B, Hevoflinest sa.85gI, QUM LLD, BHmeOLITemeIs: Fadgi, FEODLIMLLD,
eueril, LeSwim LD, sLlpriserfletT efememuim-Ba6iT.




Sl 4 - silpiseflesr Hemewrs GHMLLITBHET 3

SLODPSHSBET STOUNTHISETHLD, 6M60MIGSHEBLD — EVSTEOSTLILIUILD LDHMILD Fhid E0&HSUIGHHED LD DHMILD LD
GaMLUN@s6T - SLOIPT&HET GUTHPIL SiMs CHMLNG - Fhis SMe0s5H60 SLDPSHSHED 6TLLSSMOLD, 60D -
FTRISSHITEO HSHNTHISEBHLD FHEDMAPHHBIGEBLD - &his SHT0SHHEL eIHMIDS LDHMILD BMEGLDS - HLEO HLIHS
Br@sefleo Gampriserfesr aeumns.

G 5 - SHSw CsAw wEsLD WHHID BFHW LSTLNLIRDHEGS Slpiseflesr LmiserflliL] 3

8w efigsemeols Gumfled sislpigseflesr LG - SrdHwnellstr LIDLGDS6r6d SUALDLI LISTOTLIML 65T
SN&BLD - & AWMens SuISELD - SbSW LDHSGIEUSH60 Hl5 LDIHSSHIUSDHE LIS - H606)6ULBSH6IT, MSHEILILDS
Sl LIg&eT- SODLI L|SSsmiseflesn Sigs: eureomm).

TOTAL : 15 PERIODS

Course Outcomes

. . . . Cognitive Level
LDITETOTEUTEHET BLILITLEENS SHMLI60T

CO.1 QM MHMILD Ge0&HBUILD, LIMEDD QENWIRIBET (LPS6d Heewr
@eWMmISET 6uen - SDHLIS H6WeD , BHTLBLILDS SHEDE0S&HET

HmILD 6fiy elenemuTG&6T , Hewevors GaHMLITBSET eLpevLd U&d!ﬂ,@:‘) g
SLOLDIT LDIEWLI HHNThG| E\SHTETEUMTEHENT. (Understand)
CO.2  @hdw Cadll Guissid HID S LIS DG SHMS60

suoprsefles Lkisefllienu SANb O\STeTeUMTHET. (Understand)
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Eeuefiui®. SODHBTE LIMLET6O HMID Hedefluiuied ListflgeT sLpaLb)

sevflealls HLILD - (pewevTeurt Gev. &bSHLD (eflaL6dr LTsTLD)

SLDIQ - MEUENS HPGHHEHIUNED Fhis &ML BT HSMaLD (1Bmebedlwied gewn Aeuerlui@)
EILIMBEWH - SpMHOhISEDT HISMSD  (E15mevedlwed gewm euerflui@)

Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and
RMRL - (in print)

Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by:
International Institute of Tamil Studies.

Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D.
Thirunavukkarasu) (Published by: International Institute of Tamil Studies).

The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published
by: International Institute of Tamil Studies.)

Keeladi - ‘Sangam City C ivilization on the banks of river Vaigai’ (Jointly
Published by:

Department of Archaeology & Tamil Nadu Text Book and Educational Services
Corporation, Tamil Nadu)

Studies in the History of India with Special Reference to Tamil Nadu
(Dr.K.K.Pillay) (Published by: The Author)

Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil
Nadu Text Book and Educational Services Corporation, Tamil Nadu)

Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) —
Reference Book.

Course Articulation Matrix

Cco

PO1 PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12| PSO1

PSO2

co1

CcOo2

- - - - - - - - - - - 1 -

High—3; Medium-2; Low—1




Semester -l

Course Title: Numerical Methods and Linear Algebra

Course Code:19MABC1302 (Common to EE,EC and EI)

Course Category: Basic Science Course Level: Introductory

L:T:P(Hours/Week)

3:1: 0 Credits:4 | Total Contact Hours:60 Max Marks:100

Pre-requisites
> Matrices and Calculus

» Ordinary Differential Equation and Complex variables
Course Objectives

The course is intended to:

1. Solve the system of linear equations, nonlinear equations & Calculate the dominant Eigen
value.

2. Determine the unknown values from the given set of data & Compute derivatives and
integrals.

3. Solve first ordinary differential equation.
4. Apply the concept of vector spaces to electrical network problems.

5. Apply the concept of Inner product spaces in Fourier approximation.
Unit | SOLUTION OF EQUATIONS AND EIGEN VALUE PROBLEMS 9+3 Hours

Solution of system of linear equations — Direct methods: Gaussian elimination method — Indirect
methods: Gauss Jacobi method, Gauss-Seidel method — sufficient conditions for convergence —
Solution of nonlinear equations: Newton Raphson method — Power method to find the dominant
Eigen value and the corresponding Eigen vector. Application of Eigen value and the
corresponding Eigen vector.

Unit Il INTERPOLATION, NUMERICAL DIFFERENTIATION AND 9+3 Hours
INTEGRATION

Newton's forward, backward interpolation — Lagrange’s interpolation. Numerical Differentiation

and Integration — Trapezoidal rule — Simpson’s 1/3 rule — Double integration using Trapezoidal

rule.

Unit lll NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL 9+3 Hours
EQUATION

Numerical solution of first order ordinary differential equation-Single step method: Taylor's series-

Euler's method —Runge-Kutta method of fourth order — Multi step method: Milne’s and Adams

— Bash forth predictor corrector methods for solving first order equations.




Unit IV VECTOR SPACES 9+3 Hours
System of linear equations -Vector spaces- Subspace of a vector space- basis and dimension of
vector space - linear combination and spanning sets of vectors -linear independence and linear
dependence of vectors-Row space, Column space and Null space- Rank and nullity of
subspaces. Applications to linear equations: Simple electrical network problems to find loop
current using Kirchhoff's voltage law.

Unit V ORTHOGONALITY AND INNER PRODUCT SPACES 9+3 Hours
Inner product of vectors: length of a vector, distance between two vectors, and orthogonality of
vectors-Orthogonal projection of a vector-Gram-Schmidt process to produce orthogonal and
orthonormal basis -Inner product spaces- Fourier approximation of continuous functions using
inner product spaces.

Course Outcomes .
Cognitive
At the end of this course, students will be able to: Level
CO1: Solve the system of linear equations, nonlinear equations & calculate
. . Apply
the dominant Eigen value.
CO2: Determine the unknown values from the given set of data & Compute Aol
derivatives and integrals. PPy
CO3: Solve first ordinary differential equation. Apply
CO4: Apply the concept of vector spaces to electrical network problems. Apply
CO5: Apply the concept of Inner product spaces in Fourier approximation Apply

Text Book(s):

T1.Grewal, B.S. and Grewal, J. S., “Numerical Methods in Engineering and Science”,
Eleventh Edition, Khanna Publishers, New Delhi, 2013.

T2.David C Lay, “Linear Algebra and its Applications’, 5"Edition, Pearson Education, 2015.

Reference Book(s):
R1.Gerald, C. F. and Wheatley, P. O., “Applied Numerical Analysis”, Seventh Edition,
Pearson Education Asia, New Delhi, 2006.

R2.Jain M. K., lyengar, S. R. and Jain, R. K, “Numerical Methods for Scientific and
Engineering Computation’, New Age Publishers, 2012.

R3.Sastry.S.S “Introductory Methods of Numerical Analysis”, 4"Edition, PHI, 2010.

R4.Gilbert Strang, “Linear algebra and its Applications’, 4th Edition, Cengage Learning India
Private Limited, 2012.




Web References:

1.

2. http://nptel.ac.in/courses/111105038/

Course Articulation Matrix

http://nptel.ac.in/courses/122104018/node2.html

(of0) PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10| PO11| PO12| PSO1| PSO2
cot| 5 2 1 1 ; 1 - 1 1 1 1 2 : -
coz| , ) ] ] ] ] . 1 1 1 1 2 : -
co3| 3 2 1 1 ; 1 - 1 1 1 1 2 i i
codl 3 | 2 | 1 1 - S N T T T T O O O T :
Co5 | 5 2 1 1 i 1 i 1 1 1 1 2 i i

High-3; Medium-2;Low-1




Course Code:19EICN1301 Course Title: Electron Devices and Circuits

Course Category: Professional Core Course Level: Practice

L:T:P(Hours/Week)

3:0:0 Credits: 3 | Total Contact Hours:45 Max Marks:100

Pre-requisites

> NIL
Course Objectives

The course is intended to:
1. Explain the operation of Transistors.

2. Explain the operation of Transistor as amplifiers.
3. Explain the structure and applications of thyristors and special diodes
4. Explain the concept of Feedback amplifiers and oscillators

5. Explain the function of wave shaping circuits and multivibrators

Unit | TRANSISTORS 9 Hours
BJT, JFET, MOSFET- structure, operation, characteristics -Transistor Biasing
Unit Il AMPLIFIERS 9 Hours

BJT small signal model — Analysis of CE, CB, CC amplifiers- Gain and frequency response —FET
small signal model, Differential Amplifier, Multistage amplifier- Two stage RC coupled Amplifier,
Tuned amplifier-Gain and Frequency Response.

Unit Il THYRISTORS AND SPECIAL DIODES 9 Hours
UJT ,SCR,TRIAC,DIAC ,IGBT -structure and characteristics, Schottky barrier diode-Varactor
diode —Tunnel diode- LASER diode

Unit IV FEEDBACK AMPLIFIERS AND OSCILLATOR 9 Hours

Advantages of negative feedback — voltage / current, series, Shunt feedback —positive feedback
—Condition for oscillations, phase shift — Wien bridge, Hartley, Colpitts and Crystal oscillators.

Unit V WAVE SHAPING CIRCUITS and MULTIVIBRATOR 9 Hours
Wave shaping circuits-Differentiator -Integrator- Diode Clipper -Clampers-Multivibrators-Schmitt
trigger.




Course Outcomes Cognitive
At the end of this course, students will be able to: Level
CO1:Explain the structure, characteristics and biasing of BJT and FET. Understand
COZ:De’Fe.rmme Frequency Response and gain of BJT, FET and multistage Understand
amplifiers.
COa3: lllustrate the current voltage characteristics of UJT, thyristors and
s Understand
special diodes.
CO4:Analyze Feedback amplifiers and different oscillators for different Aopl
frequency PPl
CO5:Design different wave shaping circuits and multivibrators. Apply
Text Book(s):

T1.David A. Bell ,’Electronic devices and circuits”, Oxford University higher education, 5th
Edition,2010.

T2.Robert L.Boylestad, “Electronic Devices and Circuit Theory”, 11" Edition, Pearson
prentice hall, 2015.
Reference Book(s):

R1.Balbir Kumar, Shail.B.Jain, “Electronic devices and circuits” PHI learning private limited,
2nd Edition, 2014.

R2.Thomas L.Floyd, “Electronic devices” Conventional current version, Pearson prentice hall,
10" Edition, 2017.

R3.J.Millman, C.C.Halkias, and Satyabrathadit “Electronic Devices and Circuits, Tata
McGraw Hill, 2nd Edition, 2008.

R4.Robert L.Boylestad, “Electronic Devices and Circuit Theory”, 11t Edition, Pearson
prentice hall, 2015.

Web References:
1. https://nptel.ac.in/courses/122106025/

2. https:/Inptel.ac.in/courses/117103063/




Course Articulation Matrix

co PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 | PO10| PO11| PO12| PSO1| PSO2
cotl| 2 1 - - - - - 1 - 1 - - - .
CO2 2 1 - - - - - 1 - 1 - - - -
COo3 2 1 - - - - - 1 - 1 - - _ R
co4 | 2 1 - - - - - 1 - 1 - - - -
CO5 2 1 - - - - - 1 - 1 - - _ _

High-3; Medium-2;Low-1




Course Code:19EICN1302 Course Title: Electrical Machines and Measurements

Course Category: Professional Core Course Level: Practice

L:T:P(Hours/Week) 3: 0: 0 | Credits:3 | Total Contact Hours:45 Max Marks:100

Pre-requisites

> NIL
Course Objectives

The course is intended to:
1. Summarize the operation and characteristics of types of DC Machine.

2. Demonstrate the different types of induction motor.
3. Explain the construction and working of meters used to measure current, voltage,
Resistance, Inductance and capacitance.

4. Explain the construction and working of measurement techniques for power and energy.

5. Elaborate the construction and working of potentiometer and instrument transformers.
Unit | D.C. MACHINES 9 Hours
Construction of D.C. Machines - Principle of operation of D.C. generator -EMF equation -Various
excitation schemes- Characteristics of D.C. generators- Principle of operation of D.C. motor-
Types-Torque equation-Characteristics-Starters:3 point and 4 point starters.

Unit Il A.C. MACHINES 9 Hours
Three phase Induction motor: principle of operation, Types- Starting methods and Speed control.
Single phase induction motors: Double field revolving theory- Types - Capacitor start capacitor run
motors.

Unit Il TRANSFORMERS AND SPECIAL MACHINES 9 Hours
Transformers: Principle, Construction, EMF Equation and Equivalent Circuit —Instrument
Transformer:-C.T and P.T construction, theory and operation. Stepper motor-Servo Motors -
BLDC.

Unit IV MEASUREMENT OF ELECTRICAL PARAMETERS 9 Hours
Types of ammeters and voltmeters — PMMC Instruments — Moving Iron Instruments —
Dynamometer type Instruments — bridges for measurement of R, L and C - Wheatstone bridge,

Kelvin double bridge, Maxwell bridge, Wein bridge, Schering bridge




Unit V POWER AND ENERGY MEASUREMENTS 9 Hours
Electro dynamic type wattmeter — Theory and its errors— LPF wattmeter— Phantom loading —
Measurement of three phase power- 3 wire and 4 wire supply- single phase and three phase

energy meter - theory and Adjustments.

Course Outcomes o
Cognitive
At the end of this course, students will be able to: Level
CO1: Summarize the characteristics of different types of DC Machines and
Understand
starters.
CO2: Summarize the characteristics of different types of AC Machines and
Understand
starters.
COa: Explalp the principles and operation of transformers and special Understand
machines.
CO4: Select a suitable instrument for measurement of voltage, current, R, L and Apply
C
COb5: Select a suitable method for the measurement of power and energy in
. e Apply
single and three phase circuits.

Text Book(s):
T1.Nagrath, I.J., and Kothari, D.P., “Electrical Machines”, 4th Edition, Tata McGraw - Hill, 2016.
T2.R.B. Northrop, Introduction to Instrumentation and Measurements, 3rd Edition, Taylor &
Francis, New Delhi, 2017
T3.J.J. Carr, Elements of Electronic Instrumentation and Measurement, Pearson Education

India, New Delhi, 2011 (Ref)
T4.H.S. Kalsi, Electronic Instrumentation, Tata McGraw-Hill, New Delhi, 2010 (Ref)

Reference Book(s):
R1. Theraja, B.L., “A Text book of Electrical Technology”, Vol.ll, S.C Chandand Co., New Delhi,
2007. (Text Book)
R2. A.K. Sawhney, A Course in Electrical & Electronic Measurements & Instrumentation,
DhanpatRai and Co, New Delhi, 2010 (Text Book)

R3. Bell, A.D., “Electronic Instrumentation and Measurements”, 3rd Edition, Oxford University
Press India, 2013.




Web References:

1. https://nptel.ac.in
2. https://qualifygate.com

3. https://www.electrical4u.com

Course Articulation Matrix

co PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
CO1 2 1 - - - - - 1 - 1 _ 1 1 _
co2 2 1 ; - - ; - 1 ; 1 - 1 1 -
co3 2 1 - - - - - 1 - 1 - 1 1 -
CO4 3 2 1 2 - - - 1 - 1 - 1 2 -
CO5 3 2 1 2 - - - 1 - 1 - 1 2 -

High-3; Medium-2;Low-1




Course Title: Digital Electronics

Course Code:19EECC2301 (Common to EE and El)

Course Category: Professional Core Course Level: Practice

L:T:P(Hours/Week)3: 0: 2 Credits:4 Total Contact Hours:75 Max Marks:100

Pre-requisites

» Fundamental of Instrumentation Engineering
Course Objectives
The course is intended to:

1. lllustrate the number systems, Boolean laws and simplification techniques

2. Design Combinational circuits

3. Design synchronous sequential circuits

4. Design asynchronous sequential circuits

5. Examine the various memory devices, shift registers and logic families
Unit | NUMBER SYSTEM AND BOOLEAN ALGEBRA 9 Hours
Review of Number Systems - Complements: 1's and 2’'s - Arithmetic operation of Signed binary
numbers - Boolean Algebra: Basic theorems, Simplification of Boolean functions, Representation of
Boolean function in canonical and standard forms - Simplification of Boolean expressions using K

maps and Quine Mccluskey method.

Unit Il COMBINATIONAL CIRCUITS 9 Hours

Basic Gates, Universal gate implementation, Design of Adder, Subtractor, Comparators, Code
converters, Encoders, Decoders, Multiplexers, De-multiplexers- Function realization using

multiplexer.

UnitlllL SYNCHRONOUS SEQUENTIAL CIRCUITS 9 Hours

Flip Flops: SR, JK, T, D- Level and Edge Triggering- Analysis of Synchronous sequential circuits -
Design of Synchronous sequential circuits with state diagram, state table, state reduction and state

assignment - Design of counter.



Unit IV ASYNCHRONOUS SEQUENTIAL CIRCUITS 9 Hours

Analysis of Asynchronous Sequential Circuits - Design of Asynchronous sequential circuits with
primitive flow table, State Reduction and State Assignment- Races, Cycles and Hazards: Static,

Dynamic, Essential, Hazards Elimination.

Unit V MEMORY DEVICES, SHIFT REGISTERS AND LOGIC FAMILIES 9 Hours
Memories: RAM,ROM, PROM, EPROM — FPGA - Shift registers — Ripple counters —

Logic families: TTL, ECL, CMOS.

Laboratory Component 30 Hours

—_—

. Simplification of Boolean Expression using K map and its implementation.

N

. Design of full adder/ full subtractor using logic gates

w

. Design of encoder/ decoder using logic gates

N

. Design of multiplexer using logic gates
5. Design of basic flip flops

6. Design of shift registers

Course Outcomes Cognitive
At the end of this course, students will be able to: Level
CO1: lllustrate the number systems, Boolean laws and simplification techniques

e . Understand

used in digital design

CO2: Design and realize the combinational circuits using logic gates Apply
COa3: Design and construct synchronous sequential circuits using basic flip flops Apply
CO4: Design asynchronous sequential circuits eliminating hazards and races Apply
CO5: Explain the various memory devices, shift registers and logic families Understand




Text Book(s):
T1.Morris Mano. M. Michael D Ciletti, “Digital Design”, Pearson Education, 5th Edition, 2012.

T2.John F.Wakerly, Digital Design Principles and Practice, Pearson Education, 5th edition, 2018

Reference Book(s):
R1. Malvino and Leach, “Digital Principles and Applications”, Tata McGraw Hill, New Delhi, 8th

edition, 2014,

R2. S.Salivahanan and S.Arivazhagan, “Digital Circuits and Design”, Oxford University Press,
5th edition, 2018.

R3.A Anandkumar, Fundamentals of digital circuits, 4"Edition, PHI Learning Pvt.Ltd, 2016

R4. John M.Yarbrough, “Digital Logic, Application & Design”, Thomson, 2010

R5. Donald D. Givone, “Digital Principles and Design”, McGraw Hill Education,2017

Web References:

1.https://nptel.ac.in/courses/117105080/

2. https:/Inptel.ac.in/courses/117106086/
Course Articulation Matrix

CoO | PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
cotl| 2 1 - - 2 - - 1 3 1 - ; )
co2| 3 2 1 1 2 - - 1 3 1 - - -
co3 | 3 2 1 1 2 - - 1 3 1 - ; )
cos | 3 2 1 1 2 - - 1 3 1 - - -
cos | 2 1 - 1 1 - - 1 3 1 - - -

High-3; Medium-2; Low-1




Course Code:19EICN2301 Course Title: Sensors and Transducers

Course Category: Professional Core Course Level: Practice

L:T:P(Hours/Week)

3:0: 2 Credits:4 | Total Contact Hours: 75 Max Marks:100

Pre-requisites
» Fundamentals of Electrical Engineering
» Engineering Physics

Course Objectives

The course is intended to:
1. Summarize the static and dynamic characteristics of Transducers.

2. Explain the principle and application of resistance transducers.
3. Describe the principle and application of variable inductance and capacitance transducers
4. Explain the principle and application of various types of special transducers.

5. Identify the application of different transducers.

Unit | CHARACTERISTICS OF TRANSDUCERS 9 Hours
Units and standards - Classification of errors - Error analysis — Statistical methods — Odds and

uncertainty — Classification of transducers — characteristics of transducers — Zero, | and |l order
transducers - Response to step and impulse inputs.

Unit Il RESISTIVE TRANSDUCERS 9 Hours
Principle of operation, construction details, characteristics and applications of potentiometer,

strain gauge, resistance thermometer — 3wire & 4 wire RTD, Thermistor, hot-wire anemometer,
piezo resistive sensor and humidity sensor.

Unit Il INDUCTIVE AND CAPACITIVE TRANSDUCERS 9 Hours
Induction potentiometer — Variable reluctance transducers — El pick up — Principle of operation,

construction details, characteristics and applications of LVDT —Capacitive transducer and types
— Capacitor microphone.

Unit IV SPECIAL TRANSDUCERS 9 Hours
Piezoelectric transducer - Hall Effect transducer — Magneto elastic load cell- Digital transducers

. linear and rotary type —Fibre optic sensors — magnetometer — Nano sensor — MEMS - Smart

Sensor




Unit V APPLICATIONS OF TRANSDUCERS 9 Hours
Strain Gauge: Load Cell — Torque measurement — Accelerometer. Piezo-electric type: Load Cell
— Accelerometer — Seismic instrument. LVDT: Displacement — Accelerometer. Inductive Type:

Accelerometer. Resistive and Capacitive type Humidity and Moisture Measurement

List of Experiments 30 Hours

1. Plot the hysteresis curve for Load cell and strain gauge.

2. Plot the Characteristics of LVDT and Capacitive type transducers.
3. Plot the Characteristics curve and step response curve of RTD.
4. Plot the Characteristics of Piezo electric and Hall Effect transducers.
5. Plot the hysteresis curve for torque sensor.
6. Measurement of Speed using optical transducer
Course Outcomes o
Cognitive
At the end of this course, students will be able to: Level
CO1.Analyse the static and dynamic characteristics of transducers. Apply
CO2.Explain the principle and application of resistance transducers. Understand
CO3.Describe the principle and application of variable inductance and
. Understand
capacitance transducers.
CO4 lllustrate the concept of special and digital type transducers. Understand
CO5. Analyse the characteristics experimentally for different transducers. Apply

Text Book(s):

T1.John P.Bentley, Principles of Measurement Systems, Il Edition, Pearson Education, 2015.

T2.Doebelin E.O. and Manik D.N., Measurement Systems — Applications and Design, Special
Indian Edition, Tata McGraw Hill Education Pvt. Ltd., 2017.

Reference Book(s):

R1.D. Patranabis, Sensors and Transducers, 2nd edition, Prentice Hall of India, 2013. E.A

R2.Neubert H.K.P., Instrument Transducers — An Introduction to their Performance and Design,

Oxford University Press, Cambridge, 2013
R3.W.Bolton, Engineering Science, Elsevier Newnes, 5th Edition, 2006




Web Reference:
1. nptel.ac.in/courses/112103174

2. http://nptel.ac.in/courses/108105064
3. http://nptel.ac.in/courses/112106140

Course Articulation Matrix

(of0] PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10| PO11| PO12| PSO1| PSO2
col| 3 2 1 1 - - - 1 3 1 - - 2 2
coz2| 2 1 - - - - - 1 3 1 - - 1 1
co3 | 2 1 - - - - - 1 3 1 - - 1 1
coa| 2 1 - - - - - 1 3 1 - - 1 1
cos| 3 2 1 1 - - - 1 3 1 - - 2 2

High-3; Medium-2;Low-1




Course Code:19EICN3301 Course Title: Electron Devices and Circuits Laboratory

Course Category: Professional Core Course Level: Practice

L:T:P(Hours/Week)

0:0:3 Credits:1.5 Total Contact Hours:45 Max Marks:100

Pre-requisites

> NIL
Course Objectives

The course is intended to:
1. Analyze the characteristics of Transistors and Thyristors

2. Analyze the characteristics of transistor amplifiers.
3. Design transistor based voltage regulator and logic gates
4. Analyze different oscillators.

5. Analyze the characteristics of different wave shaping circuits and multivibrator

List of Experiments

1. Analyze the VI Characteristics of BJT.

N

Analyze the VI Characteristics of FET.
Analyze the Characteristics of SCR and TRIAC.
Analyze the Frequency Response of CE amplifier.

Design and verify Series voltage regulator using transistor

o o A~ W

Design and verify transistor based logic gates.

7. Design and verify Two stage RC coupled amplifier.

8. Design and verify RC Phase shift Oscillator.

9. Design and verify Wave shaping circuits - Clipper /Clamper.

10.Design and verify Astable Multivibrator




Course Outcomes: o
Cognitive/
At the end of this course, students will be able to: Affective
CO1:Analyze the characteristics of Transistors and Thyristors using
. . Apply
hardware /simulation.
CO2:Analyze the characteristics of transistor amplifiers using hardware Aol
/simulation. PPy
CO3:Design transistor based voltage regulator and verify using hardware Aol
/simulation. PPy
CO4:Analyze different oscillators using hardware /simulation. Apply
CO5:Analyze the characteristics of different wave shaping circuits and
i : : : Apply
multivibrator using hardware /simulation.
Course Articulation Matrix
co PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 | PO10| PO11| PO12| PSO1| PSO2
co1 3 2 2 2 - - - 2 2 2 - - 2 -
co2 3 2 2 2 - - - 2 2 2 - - 2 -
co3 3 2 2 2 - - - 2 2 2 - - 2 -
cosa| 3 2 2 2 - - - 2 2 2 - - 2 -
CO5 3 2 2 2 - - - 2 2 2 - - 2 -

High-3; Medium-2;Low-1




Course Code:19EICN3302 Course Title: Electrical Machines and Measurements

Laboratory
Course Category: Professional Core Course Level: Introductory
I6_:'I('):_P:§HoursNVeek) Credits:1.5 | Total Contact Hours:45 Max Marks:100
Pre-requisites
> NIL

Course Objectives

The course is intended to:
1. Facilitate the students to study the characteristics of DC shunt generator.

2. Obtain the various load characteristics of D.C motor.
3. Study the load characteristics of induction motor under various load condition
4. Provide practical knowledge on different measuring devices.

5. Measurement of power using different measurement devices.

List of Experiments

Open circuit and load characteristic of DC Shunt Generator
Load test on DC Shunt Motor and series motor

Speed control of DC motor

Load test on Single - phase Induction Motor

Load test on Three - phase Induction Motor

Wheatstone and Kelvin’s bridge for measurement of resistance

N o g ko bd-=2

Schering Bridge for capacitance measurement and Maxwell Bridge for inductance
measurement.

8. Calibration of Energy meter by Phantom Loading

9. Measurement of power and energy in 3 phase circuits

10. Measurement of current and voltage using CT and PT




Course Outcomes: o
Cognitive/

At the end of this course, students will be able to: Affective
CO1:Analyze the performance characteristics of DC shunt generators by

. Apply
conducting load tests
CO2:Implement the speed control techniques for DC motor Apply
CO3:Determine the performance characteristics of induction machine by Aopl
conducting direct load tests. PPy
CO4:Design a bridge circuit to measure resistance, inductance and capacitance Apply
CO5:Measure current, voltage, power and energy using different measurement
devices. Apply

Course Articulation Matrix

co PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 | PO10| PO11| PO12| PSO1| PSO2
CO1 3 2 2 2 - - - 2 2 2 - - 2 -
CO2 3 2 2 2 - - - 2 2 2 - - 2 -
COo3 3 2 2 2 - - - 2 2 2 - - 2 -
CcoO4 3 2 2 2 - - - 2 2 2 - - 2 -
CO5 3 2 2 2 - - - 2 2 2 - - 2 -

High-3; Medium-2;Low-1




Course Title:TAMILS AND TECHNOLOGY
Course Code: 19PSHG6004 | (Common to all B.E/B.TechProgrammes)

Course Category: Humanities Course Level: Introductory

L:T:P (Hours/Week)

1:0:0 Credit: 1 Total Contact Hours: 15 Max Marks:100

Pre—requisites
> NIL

Course Objectives

The course is intended to:

1. Understand Weaving and Ceramic Technology, Design and Construction Technology,
Manufacturing Technology, Agriculture and Irrigation Technology.

2. Understand the Scientific Tamil & Tamil Computing.

TAMILS AND TECHNOLOGY

UNIT | WEAVING AND CERAMIC TECHNOLOGY 3
Weaving Industry during Sangam Age — Ceramic technology — Black and Red Ware
Potteries (BRW) — Graffiti on Potteries.

UNIT Il DESIGN AND CONSTRUCTION TECHNOLOGY 3
Designing and Structural construction House & Designs in household materials during
Sangam Age - Building materials and Hero stones of Sangam age — Details of Stage
Constructions inSilappathikaram - Sculptures and Temples of Mamallapuram - Great
Temples of Cholas and other worship places - Temples of Nayaka Period - Type study
(Madurai Meenakshi Temple)- ThirumalaiNayakar Mahal - Chetti Nadu Houses, Indo -
Saracenic architecture at Madras during British Period.

UNIT Ill MANUFACTURING TECHNOLOGY 3

Art of Ship Building - Metallurgical studies - Iron industry - Iron smelting, steel -Copper
and gold-Coins as source of history - Minting of Coins — Beads making-industries Stone
beads -Glass beads - Terracotta beads -Shell beads/ bone beats - Archeological
evidences - Gem stone types described in Silappathikaram.



UNIT IV AGRICULTURE AND IRRIGATION TECHNOLOGY 3

Dam, Tank, ponds, Sluice, Significance of KumizhiThoompu of Chola Period, Animal
Husbandry - Wells designed for cattle use - Agriculture and Agro Processing - Knowledge
of Sea - Fisheries — Pearl - Conche diving - Ancient Knowledge of Ocean - Knowledge
Specific Society.

UNIT V SCIENTIFIC TAMIL & TAMIL COMPUTING 3
Development of Scientific Tamil - Tamil computing — Digitalization of Tamil Books —
Development of Tamil Software — Tamil Virtual Academy — Tamil Digital Library — Online
Tamil Dictionaries — Sorkuvai Project.

TOTAL : 15 PERIODS

Course Outcomes Cognitive
At the end of this course, students will be able to: Level

CO.1 Understand Weaving and Ceramic Technology,
Designand Construction Technology, Manufacturing

Technology, Agriculture and Irrigation Technology. Understand

Understand

C0O.2 Understand the Scientific Tamil & Tamil Computing.
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Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and
RMRL - (in print)

Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by:
International Institute of Tamil Studies.

Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D.
Thirunavukkarasu) (Published by: International Institute of Tamil Studies).

The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published
by: International Institute of Tamil Studies.)

Keeladi - ‘Sangam City C ivilization on the banks of river Vaigai’ (Jointly
Published by: Department of Archaeology & Tamil Nadu Text Book and
Educational Services Corporation, Tamil Nadu)

Studies in the History of India with Special Reference to Tamil Nadu
(Dr.K.K.Pillay) (Published by: The Author)

Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil
Nadu Text Book and Educational Services Corporation, Tamil Nadu)

Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) —
Reference Book.

Course Articulation Matrix

co

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12| PSO1

PSO2

co1

COo2

High—3; Medium-2; Low-1




Course Title:TAMILS AND TECHNOLOGY
Course Code: 19PSHG6004 | (Common to all B.E/B.TechProgrammes)

Course Category: Humanities Course Level: Introductory

L:T:P (Hours/Week)

1: 0 :0 Credit: 1 Total Contact Hours: 15 Max Marks:100

Pre—requisites
> NIL

Course Objectives

LDITETOTEUT&HET GLILITLSH6MS SMHME6ST eLpevLD
CO.1 QB&6) LDHMILD LITEWEDIS 6\SMLAEOIBILLILD, 6UIQ6USHLDLIL| LDHMILD SLIQL & S\STLA6OHILLILD,
2_HLSHSS QSMN6OHIILID, GeuerTesoremd LDHMILD BLILINEENS QSMLA6OHILLILD
SpBwer GHSS HNbg! S\seTaT GuIegiL.

CO0.2 SiMlefwed SLILD HMILD Hevollevlls SO GSMSSH HNNBSI E\SBTETET GWIEYILD.

SORBLD ABTYIOBI LD
Si60G 1 - 6YBF6) LDHIILD LINEWEsTS E\SMACOHILLILD 3

FhiS SME0SH60 E\BF6 T SMLHEL — LITneuTs QGSTLHEOMILLILD — S(BLIL| SeuLiL| LITeTTLhIS6IT — LImesorLhigerfled
Emed GMUIBs6T

S0 2 - aligauenLbLIL| DHDILD SLigL S E\STLAEOHIILILD 3

&MhIG SM605H60 GUIRENEHLDLIL| LDHMILD &L BLOMETITRISET 6 &g SHM60&H60 il BLI WML S6 6D 6ugauemIDLIL| —
&ThiS SME05H60 &L (BLDMETL! GILIMIBLSEBHLD HB&HEOYLD - HeoLILPHMIEHHE0 GLDeWL HHeWLDLIL| Ll

efleuITRIGET - LDIMLDELEOL|TE HDLIMISEBHLD, C&HMeMevsEHLD - G&FMLDIT HT0SSIL E1LIHRIGSHMUIEOS6T LDHMILD LM
PN (BS HEOTRIGEIT - BMLSSIT HT60d GaMUN60S6IT - LS S LemLDLILSET LIHM) HNJS60, LG lewD eormidl LD
LD6BT Sp60UILD LDMHMILD H(HLDENED HTUISSIT LDEDTED - OFL BTG 6iB&6T, LML g6l &Te0sH60

aseitemenuiled BECHT - FNGITE\F6ls SHLIQL S SHewev.

Sl 3 - 2 HLISSHS \SMOEOHILLID 3

&LIL6L &L BLD 56060 - 2_GeongeflLied - HLDLS OSTODEFTENED - GIHLDEOL 2_[HHG S0, 6156 — CUTEOMDMIE
FIESTMISENTTS C1FLDL| LDHMILD FHEIS [HTETOTLIMISHET — [HTETLIMISHET HFFIE5560 - LD6T0T 2_(HEUT&HEGLD
EBMAMHETENEOSHET — S60LDETIS6IT, SHEToT6TuTTIQ LDETUlS6IT ~ S(BLD6TIT LDEwfSET — Frhi@ LDewfSHET - TeQIDLIS
STTBH6IT — E15T60E0IWIEO FMETMISH6T - HeoLILBHMTSH60 Devvllg:erflet uensae.




DieoG 4 Cauemetutenid WHEID BTILNFesTS \SMLACOBILLILD 3

Siensur, e1ifl, GeNmigs6iT, D& - C&MPITHTES SIS HMDLI6H WPp&SUISSHIAILD - SmeombenL. LITmplliL| -
SHTEOHENLSHEHHBTS CUIQEUHLDSHSLILILL SeTTm&H6T — GeueNTTetaremid HMILD GEU6ITTEwTEnLDE FMTHS
Q\FWIEOLIMBE6IT - HLEOLSTT e - LB6DT eu6rLD - (W& LHMID WSSIH S6rflEEHe0 - OLIHHISLEd GMHS
L6ToTemL W Sinley - HMBeYSIT SFeLpsiid.

S0 5 - JiPleflied HULD WHMID SHewfiefls SuLD 3

Sineflwied LSl eueriigdl - semfleslls SUD euaTiEs - SLUIILD HITEOSHEDET L6 LSLIL] QFUISHE0 - SLSILD 6ILD6ST
EIMBLSET 2 ((HEUTEHSLD - SLOLD BeWEMILS &5606fl8 HLPSHLD - SLILD LO6IT HTEOSHLD — BEWEMTUISHH6D SLSILD
SSIMEHET - OFTDHSEWEUS SL'LID.

TOTAL : 15 PERIODS

Course Outcomes

.. . . ) Cognitive Level
LDITETOTEUTEHET BLILITLENS SHMLI60T

CO.1 6rpse) HMID LITENEITS EYSMTLNEOMILLILD, 6)IQ6N6WLDLIL| LDHMILD
SLIQLS OSMOEOHBILLID, & MLISHS STLEOBILLILD, Gel6rTT6TTemLD

. . .o . 3 . M T T é‘l Gi)
oHMILD BALILINF6sTS OSMNEOBILLILD SpSwiest GMSSH HNHS (Un d!glgtan d)
C\HITETEUMTSHEIT.
CO.2 Silsflwed HILD HDID SHewliesils HIOLD SMSHI MBS CTELY
C\&HMEITEUMITS6IT.
(Understand)

TEXT - CUM REFERENCE BOOKS

—

SLSILDS EUTEVMM)] — LD&HSETHLD LISHTLITBLD - G8. 8. LeTemerr

©6ueflui®. SODHBTE LIMLETEd HMILD HeveMuluisd LIEwls6T SHLpsih)

semflevlls SLOILD - (pemevtaur Gev. &bSILD (efaLetr LT TiD)

SLDIQ - E0EUENS HPHSHHEHIUTED &R &ML &I HNSMaD (1Hmeedlwied gewm Seuerlui@)

EILIMBENH - SpHOEISEHT HISMsD  (E15mevedlwied gewm ceuerllui®)

Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL — (in
print)

Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by:
International Institute of Tamil Studies.

7. Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu)
(Published by: International Institute of Tamil Studies).

ok ON

o



8. The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by:
International Institute of Tamil Studies.)

9. Keeladi - ‘Sangam City C ivilization on the banks of river Vaigai’ (Jointly Published by:
Department of Archaeology & Tamil Nadu Text Book and Educational Services
Corporation, Tamil Nadu)

10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay)
(Published by: The Author)

11. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu
Text Book and Educational Services Corporation, Tamil Nadu)

12. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) —
Reference Book.

Course Articulation Matrix

(o]0) PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12| PSO1| PSO2

cotl | - - - - - - ] - ] - - 1 - -

co2 | - - - - - - - - - - - 1 - -

High—3; Medium-2; Low-1



Semester- IV

Course Title: Probability and Statistics

Course Code:19MABG1401
(Common to all)

Course Category: Basic Science Course Level: Introductory

L:T:P(Hours/Week)

3:1: 0 Credits:4 | Total Contact Hours:60 Max Marks:100

Pre-requisites
> Matrices and Calculus

» Ordinary Differential Equation and Complex variables
Course Objectives

The course is intended to:
1. Calculate expectations and variances of random variables

2. Apply the concepts of standard distributions to solve practical problems
3. Calculate the correlation and regression for two variables
4. Test the samples based on hypothesis

5. Analyze the samples based on variance

Unit | PROBABILITY AND RANDOM VARIABLES 9+3 Hours

Axioms of Probability- Conditional Probability- Total Probability -Baye’s Theorem- Random
Variables- Probability Mass Function- Probability Density Functions- Properties - Moments-
Moment generating functions and their properties.

Unit i STANDARD DISTRIBUTIONS 9+3 Hours

Binomial- Poisson- Uniform —Exponential- Normal Distributions and their properties-Functions of
a random variable.

Unit Il TWO DIMENSIONAL RANDOM VARIABLES 9+3 Hours

Joint distributions — Marginal and conditional distributions — Covariance — Correlation and
regression — Transformation of random variables.

Unit IV TESTING OF HYPOTHESES 9+3 Hours

Sampling Distributions- Testing of hypotheses for mean, variance, proportions and differences
using Normal, t, Chi-Square and F distributions — Tests for independence of attributes and
Goodness of fit.




Unit VvV DESIGN OF EXPERIMENTS 9+3 Hours

Analysis of Variance (ANOVA)- One way Classification — Completely Randomized Design(CRD)
— Two way Classification — Randomized Block Design (RBD) — Latin square.

Course Outcomes o
Cognitive
At the end of this course, students will be able to: Level
CO1: Calculate expectations and variances of random variables Apply
CO2: Apply the concepts of standard distributions to solve practical problems Apply
CO3: Calculate the correlation and regression for two variables Apply
CO4: Test the samples based on hypothesis Apply
CO5: Analyze the samples based on variance Apply

Text Book(s):

T1.Veerajan T, “Probability, Statistics and Random process”, 3Edition, Tata McGraw-Hill,
New Delhi, 2017.

T2.Dr.J.Ravichandran, “Probability and Statistics for Engineers”, 1StEdition, Wiley India
Pvt.Ltd.,2010.

Reference Book(s):

R1.R.E. Walpole, R.H. Myers, S.L. Myers, and K Ye, “Probability and Statistics for Engineers
and Scientists”, 8t"Edition Pearson Education, Asia, 2007.

R2.M.R. Spiegel,J. Schiller and R.A. Srinivasan, “Schaum's Outlines Probability and
Statistics”, Tata McGraw Hill edition, 2004.

R3.Morris DeGroot, Mark Schervish, “Probability and Statistics”, Pearson Educational Ltd,

4th Edition, 2014.
R4.Johnson and C.B. Gupta,“Probability and Statistics for Engineers”, 7th Edition,Pearson

Education, Asia. 2007.

Web References:
1. https://onlinecourses.nptel.ac.in/111105041/

2. https:/Inptel.ac.in/downloads/111105041/
3. https://nptel.ac.in/courses/111105090/




Course Articulation Matrix

co | po1| Po2| Po3| Po4| POs| PO6| PO7| PO8| POS| PO10| PO11| PO12| PSO1| PSO2
Cotl 3 | 2 | 1 1 - - 1 1 1 2 ! !
coz | , 2 1 1 : 1 : 1 1 1 1| 2 : :
cos | , 2 1 1 : 1 ; 1 1 1 1] 2 : :
cod| 3 2 1 1 : 1 : 1 1 1 1] 2 ; ;
Co5 | 3 2 1 1 : 1 : 1 1 1 1] 2 ; ;

High-3; Medium-2;Low-1




Course Code :19EICN1401 | Course Title : Linear Integrated Circuits

Course Category: Professional Core Course Level: Practice
L:T:P(Hours/Week) Credits:3 | Total Contact hours:45 | Max Marks:100
3:0:0

Prerequisites: The student should have undergone the course(s):

» Electronic Devices and Circuits
Course Objectives
The course is intended to:

1. Explain the IC packages and OP-AMP Characteristics

2. Design an amplifier and filter circuits using OPAMP

3. Design a converter circuits using OPAMP

4. lllustrate the internal functional blocks and the applications of special ICs like

Timers, VCO, PLL circuits, regulator Circuits.

5. Summarize the special features of analog ICs.
Unit| OPERATIONAL AMPLIFIER AND CHARACTERISTICS 9 Hours
Introduction to Integrated Circuits — Types of IC packages - Thermal Characterization of
IC Packages - OPAMP Internal blocks, Ideal OPAMP characteristics, DC characteristics,
AC characteristics, Frequency response of OPAMP, Open-loop and closed-loop
configurations.
Unit 1l APPLICATIONS OF OP-AMP 9 Hours
IC 741 - Inverting amplifier, Non Inverting amplifier, Summer, Differential amplifier,
Differentiator, Integrator, Instrumentation amplifier, Log and Antilog amplifier, Active
Filters: First and Second order active Low and high Pass filters.
Unit Ill SPECIAL APPLICATIONS OF OP-AMP 9 Hours
Comparators, Zero Crossing Detector - Schmitt Trigger- S/H circuit - I/V and V/I Converter
— V/F and F/V Converter ,D/A converter: R-2R ladder and Weighted resistor types - A/D
converter: Successive approximation and Flash types.
Unit IV SPECIAL FUNCTION ICs 9 Hours
555 Timer circuit — Functional block, characteristics & applications — 566 voltage
controlled oscillator circuit — 565 Phase lock loop and applications, IC voltage regulators:

Fixed and Variable regulators — 78 XX, 79XX, 317, 723 regulators, Switching regulator.




Unit V APPLICATION SPECIFIC ICs 9 Hours
Resistor chip — Rectifier ICs —-LM35/AD590 Temperature sensor ICs— AD522
Instrumentation Amplifier - TL594 PWM ICs — L293 DC motor driver ICs— ULN2003
Stepper Motor Driver IC

Course Outcomes .
Cognitive
At the end of the course students will be able to: Level
CO1: Explain the structure of IC packages and frequency response of
OPAMP Understand
CO02:Design amplifier, differentiator, integrator and filters usinglC741 Apply
CO3: Design a comparator and signal converter circuits usinglC741 Apply
CO4: Describe the internal functional blocks and the applications of
. . . o o Understand
special ICs like Timers, PLL circuits and regulator Circuits.
CO5: Explain the functions of application specific ICs Understand

Text Books
T1. Ramakant A. Gayakward, ‘Op-amps and Linear Integrated Circuits’, 4"Edition,
Pearson Education, 2016.
T2. Roy Choudhary.D., Sheil B. Jani, ‘Linear Integrated Circuits’, 4"Edition, New
2018.
Reference Books
R1. David A. Bell, ‘Op-amp & Linear ICs’, Prentice Hall of India, 2012.
R2. Jacob Millman, Christos C.Halkias, ‘Integrated Electronics - Analog and Digital
circuits system’, Tata McGraw Hill, 2015.
R3. Robert F.Coughlin, Fredrick F.Driscoll, ‘Op-amp and Linear ICs’, Pearson
Education, 4th edition, 2010.
Web References

1. https://onlinecourses.nptel.ac.in/explorer




Course Articulation Matrix

(of0) PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 | PO10| PO11| PO12| PSO1| PSO2
cot| 2 1 - - ; - ; 1 ; 1 ] _ ] ]
co2 | 3 2 1 1 - - - 1 - 1 - - _ ;
cos| 3 2 1 1 - - - 1 - 1 - - _ ;
coa| 2 1 - - - - - 1 - 1 - - - -
cos| 2 1 - - ; - ; 1 _ 1 _ ] _ _

High-3; Medium-2;Low-1




Course Code:19EICN1402 | Course Title: Signals and Systems

Course Category: Professional Core Course Level: Practice

L:T:P(Hours/Week)
3:1:0

Pre-requisites

Credits:4 | Total Contact Hours:60 | Max Marks:100

» Matrices and Calculus
» Ordinary Differential equation and complex Variables
Course Objectives

The course is intended to:

1. Categorize various signals and systems and explain their mathematical
representation.
. Define sampling theorem and the need of signal reconstruction.

2
3. Realize the need of Fourier Series and Fourier Transform for continuous time signals.
4. Realize the need of Fourier Series and Fourier Transform for Discrete time signals.

5. Implement Z-Transform for discrete systems.

Unit | Classification of Signals and Systems 9 + 3 Hours
Introduction to signals and system, Continuous time(CT) and Discrete Time(DT) signals-
Elementary signals, operation on independent and dependent variables, classification of CT
and DT signals-periodic and Aperiodic, Deterministic and Random, Energy and Power-Impulse
Signals, Time Shifting, Scaling-CT & DT systems-classification of systems-static and dynamic,
Linear and Nonlinear, Time variant and Time invariant, causal and Non causal, stable and
Unstable.

Unit Il Signal Discretization and LTI Systems 9 + 3 Hours
Discretization of signals: Sample and Hold Circuits, Sampling: Sampling theorem, selection of
sampling rate, Types of sampling, Aliasing and Quantization, Linear Time Invariant/Linear shift
Invariant (LTI/LSI) systems, Linear and Circular Convolution, Overlap add and overlap save
methods

Unit 111 Fourier Representation of Continuous Time Signals 9 + 3 Hours
Fourier Transform — Properties - Fourier representation of continuous time periodic signals-
CTFS, Properties, Fourier representation of continuous time Non-periodic signals-CTFT,
Properties

Unit IV Fourier Representation of Discrete Time Signals 9 + 3 Hours
Fourier representation of discrete time periodic signals-DTFS, Properties-Fourier
representation of discrete time non- periodic signals-DTFT, properties.

UnitV  Applications of Z-Transform 9 + 3 Hours
Z-Transform, ROC, Properties, Inverse Z Transform, Applications of Z-Transform



Course Outcomes o
Cognitive

At the end of this course, students will be able to: Level

CO1: Clas§|fy signals and systems and familiarize their mathematical Understand

representation.

CO2: Describe sampling theorem and signal reconstruction Understand

CO3: Apply Fourier series and Fourier Transform for continuous time

i Apply

gnals
CO4: Apply Fourier series and Fourier Transform for discrete time signals Apply
COS5: ApplyZ Transform for discrete systems Apply

Text Books:
T1.Allan V.Oppenheim, S.Wilsky and S.H.Nawab“ Signals and Systems”, Pearson
Education, 2015.
T2.Simon Haykins and Barry Van Veen, “Signals and systems”, John Wiley and sons, 2nd
Editioninc, 2018.
Reference Books:
R1.H.P.Hsu,RakeshRanjan, "Signals and Systems”,Schaum’sOutlines,Tata McGraw
Hill,Indian Reprint,2013
R2.Edward W Kamen& Bonnie’s Heck,”Fundamentals of Signals andSystems”,Pearson
Education, 2014.
R3.B.P.Lathi,”Principles of Linear Systems and Signals”,2nd Edition,Oxford,2009.
R4.R.E.Zeimer,W.H.Tranter and R.D.Fannin,’Signals and Systems-Continuous and
Discrete”,Pearson,2007.
R5.John AlanStuller,” Anintroductionto signals and systems”, Thomson,2007.

Web References:
1. http://ocw.mit.edu/resources/res-6-007-signals-and-systems-spring-2011
2. http://nptel.ac.in/courses/117104074
3. http://www.nptel.ac.in/courses/117101055
4. https://www.tutorialspoint.com/signals_and_systems

Course Articulation Matrix

CO | PO1 |PO2 | PO3 | PO4 |PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2
cotl| 2 1 - - - ; - 1 ; 1 ) ] ] ]
co2 | 2 1 - - - ; - 1 ; 1 ) ] ] ]
co3 | 3 2 1 1 - - - 1 ; 1 - ) _ ]
co4 | 3 2 1 1 - - - 1 - 1 - - ] ]
cos | 3 2 1 1 - - - 1 - 1 - - ] ]

High-3; Medium-2;Low-1



Course Code:19EICN2401 Course Title: Industrial Instrumentation

Course Category: Professional Core Course Level: Practice

L:T:P(Hours/Week)

3:0: 2 Credits:4 | Total Contact Hours:75 Max Marks:100

Pre-requisites
> Sensors and Transducers

» Physics for Electrical Sciences
Course Objectives

The course is intended to:
1. Explain the various techniques for pressure measurement.

Explain non-contact type temperature measuring instruments.

Explain various level measurement techniques.

oW N

Describe working of electrical type flow meters.
5. Explain the principle and working of force, torque and velocity measuring instruments.

Unit | PRESSURE MEASUREMENT 9 Hours
Manometers, different types, Elastic type pressure gauges, Bourdon tube and diaphragms with

strain gauge- Capacitive type pressure gauge - Measurement of vacuum - McLeod gauge-
Thermal conductivity gauge - lonization gauges - calibration of pressure gauges - Dead weight

tester.

Unit Il TEMPERATURE MEASUREMENT 9 Hours
Definitions and standards - Primary and secondary fixed points - Bimetallic thermometers -

Thermocouples - Laws of thermocouple — Cold Junction Compensation - Radiation fundamentals
- Radiation methods of temperature measurement - Total radiation pyrometers - Optical
pyrometers - Fiber optic sensor for temperature measurement.— Selection of temperature

measuring instrument for given applications

Unit I LEVEL MEASUREMENT 9 Hours
Level measurement — Float gauges - Displacer type —D/P methods - Load cell — Electrical types:

Conductivity sensors — Capacitive sensors — Nucleonic gauge - Ultrasonic gauge — Boiler drum
level measurement: — Differential pressure and Hydrastep methods - Solid level measurement —

RADAR measurement




Unit IV FLOW MEASUREMENT 9 Hours
Expression for flow rate through restriction(compressible and incompressible flow) - Orifice plate

-Venturi tube — Flow nozzle — Pitot tube — Positive displacement flow meters — Nutatingdisc and
Oval gear flow meters — Rotameter - Mass flow meters: Thermal and Coriolis type —
Electromagnetic flow meter — Ultrasonic flow meters — Selection of flow meter for given
applications

Unit V SPEED, TORQUE, DENSITY, FORCE, VISCOSITY, HUMIDITY 9 Hours
AND MOISTURE
Speed& Torque Measurement: Magnetic and Optical Method — Density Measurement: Float,

Ultrasonic and Bridge gas type — Viscosity Measurement: Saybolt Viscometer and Rotameter
Type — Humidity Measurement: Psychrometer and Hygroscopic Method - Moisture Measurement

in Granular, Penetrable and Web type material

List of Experiments 30 Hours
1. Determine the discharge coefficient of Orifice plate and venture meter.
2. Determine the liquid level in an open tank using DPT.
3. Determine the liquid flow measurement using turbine flowmeter.
4. Analyze the error presentin the RTD.
5. Determine the air pressure inside the closed tank using piezo electric type measurement.
6. Calibrate the bourdon gauge using Dead weight tester
Course Outcomes Cognitive
At the end of this course, students will be able to: Level
CO1. Summarize the various techniques for pressure measurement. Understand
CO2. Select a suitable temperature measuring instruments for the given
application. Apply
CO3.Review the various techniques for Level measurement. Understand
CO4. Select a suitable flow measuring instruments for the given application. Apply
CO5.Explain the different methods of measurement of speed, torque, viscosity
measuring instruments. Understand




Text Book:

T1.Doebellin, E.O.andManikD.N., “Measurement systems Application and Design”, 6""Edition,

T2.D. Patranabis, “Principles of industrial instrumentation”, 3™ edition, McGraw Hill Education,

2017.

Reference Book(s):

R1.John P.Bentley, “Principles of Measurement Systems”, 3™Edition, Pearson Education, 2015.

R2.W.Bolton, “Engineering Science”, Elsevier Newnes, 5th Edition, 2006

R3.B.C. Nakra and K.K.Chaudhary,“Instrumentation, Measurement and Analysis”, McGraw Hill

Education India Private Limited, 4t"edition,2016
Web References:
1. nptel.ac.in/courses/112103174

2. http://nptel.ac.in/courses/108105064
3. http://nptel.ac.in/courses/112106140

A
Course Articulation Matrix

(of0) PO1 PO2 PO3 PO4 | PO5| PO6 PO7 PO8 | PO9 | PO10| PO11| PO12| PSO1| PSO2
CcoO1 1 1 - 1 1 - - 1 1 2 - - 1 1
CO2 2 1 - 2 2 - - 1 1 2 - - 2 2
Cco3 1 1 - 1 1 - - 1 1 2 - - 1 1
CO4 2 1 - 2 2 - - 1 1 2 - - 2 2
CO5 1 1 - 1 1 - - 1 1 2 - - 1 1

High-3; Medium-2;Low-1




Course Title: Data Structures and Algorithms

Course Code:19CSSC2401 (Common to EE and EI)

Course Category: Engineering Science Course Level: Practice

L:T:P(Hours/Week) 2: 0: 2 Credits:3 Total Contact Hours:60 Max. Marks:100

Pre-requisites

» C Programming

Course Objectives
1. Design linear data structure

Implement Tree data structure
Implement Graph data structure

Demonstrate a familiarity with sorting in data structure

o & DN

Apply suitable algorithm for searching and hashing techniques

Unitl POINTERS 6 Hours

Data Structures types - Abstract Data Types - List ADT: Array and Linked List Implementation -
Stack ADT: Stack Model - Array Implementation of Stack —Queue ADT: Queue Model - Array
Implementation of Queue

Unit Il NON LINEAR DATA STRUCTURE: TREE 6 Hours
Tree - Preliminaries - Binary tree - Tree traversal - Applications - Expression tree - Binary search

tree — 2-3 Tree

Unit lll LINEAR DATA STRUCTURE - LIST 6 Hours

Representation of graph — Graph Traversals: Depth first and breadth first traversal — Topological
sort — Shaortest path algorithms : Dijkstra’s algorithms — Minimum Spanning Tree : Prim’s and
Kruskal’s algorithms.

UnitIlV SORTING 6 Hours
Simple Sorting Algorithms — Insertion sort -Shell Sort - Merge Sort — Quick Sort External Sorting.

UnitV SEARCHING AND HASHING 6 Hours
Linear Search — Binary Search — Hashing: Hash Functions — Separate Chaining — Open
Addressing — Linear Probing — Quadratic Probing — Double Hashing.




List of Exercises 30 Hours

1.Create a C program to implement Singly Linked list using Linked list implementation
2.Create a C program to implement Stack using array implementation

3.Create a C program to implement Queue using array implementation

4.Develop a C program to implement Binary search tree.

5.Develop a C program to implement Dijkstra’s algorithm.
6.Create a C program to implement Merge Sort / Quick Sort / Bubble Sort

Course Outcomes Cognitive
At the end of this course, students will be able to: Level
CO1: Design Linear data structure such as Linked List, Stack and  Queue Abol

using C pply
CO2: Implement Tree data structure for the given Scenario Apply
CO3: Implement Tree data structure for the given application Apply
CO4: Demonstrate a familiarity with sorting in data structures for a real time

scenario Apply

CO5:Apply suitable algorithm for searching and hashing techniques for given Apply

application

Text Book(s):

T1.Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, 2nd Edition, Pearson
Education Asia, New Delhi, 2011.

Reference Book(s):

R1. Sahni, “Data Structures Using C, The McGraw-Hill, New Delhi, 2006.

R2. Michael.T.Goodrich, “Data Structures and Algorithm Analysis in C”, Wiley student Edition,
New Delhi, 2007

R3. Thomas H.Cormen, Charles E. Leiserson, Ronald L Rivest, Clifford Stein, “Introduction to
Algorithms”, MIT Press, England, 2009.

Web References:

1. https://www.coursera.org/specializations/data-structures-algorithms

2. http://www.csse.monash.edu.au/~lloyd/tildeAlgDS

3. http://freevideolectures.com/Course/2279/Data-Structures-And-Algorithms




Course Articulation Matrix

(of0) PO1 | PO2 | PO3 |PO4 |PO5 | PO6 | PO7 |PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2
CO1 3 2 1 1 - - - 1 3 1 - - - -
COo2 3 2 1 1 - - - 1 3 1 - - - -
Cco3 3 2 1 1 - - - 1 3 1 - - - -
CO4 3 2 1 1 - - - 1 3 1 - - - -
CO5 3 2 1 1 - - - 1 3 1 - - - -

High-3; Medium-2;Low-1




Course Code:19EICN3401 Course Title: Signal Conditioning Laboratory

Course Category: Professional Core Course Level: Practice

L:T:P(Hours/Week)

0:0: 4 Credits: 2 Total Contact Hours:60 Max Marks:100

Pre-requisites
> NIL
Course Objectives

The course is intended to:
1. Develop OPAMP based different amplifier circuits

2. Design an amplifier for sensors

3. Conversion of sensor signal in to voltage, current and digital format
4. Design a signal conditioning circuits for RTD and Thermocouple
5

Design a signal conditioning circuits for optical type sensors

List of Experiments
1. OPAMP based amplifier circuits — Inverting amplifier, Non- Inverting amplifier, Summing

amplifier and Differential amplifier.

Design of Integrator and differentiator.

Design of Voltage to current and frequency to voltage convertor.
Design of Flash type ADC

Design of R-2R type DAC.

Phase Locked Loop using IC 566

N o o bk~ 0w DN

Design and implement the signal conditioning circuit for RTDusing Instrumentation
Amplifier.

8. Design and implement the signal conditioning circuit for LDR.

9. Design and implement the signal conditioning circuit for Thermocouple.

10. Measurement of angular velocity using optical type transducer.




Course Outcomes: .
Cognitive/

At the end of this course, students will be able to: Affective
CO1:Identify the suitable amplifier as per the application using IC741 Apply
CO2:Design of amplifier circuit depends on sensor using IC741 Apply
CO3: Develop OPAMP circuits for sensor signal conversion in to voltage, current ADD|

and digital format bPly
CO4: Design a signal conditioning circuits for PT100 and J type Thermocouple Aopl

using IC741 pply
COb5:Develop a signal conditioning circuits for LDR and IR sensor Apply

Course Articulation Matrix

co PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 | PO10| PO11| PO12| PSO1| PSO2
co1 3 2 1 1 - - - 2 3 2 - - - -
co2| 3 2 1 1 - - - 2 3 2 - - . .
co3 3 2 1 1 - - - 2 3 2 - - - -
coa| 3 2 1 1 - - - 2 3 2 - - - -
CO5 3 2 1 1 - - - 2 3 2 - - - -

High-3; Medium-2;Low-1




Course Title: Universal Human Values 2 :Understanding

Course Code: 19PSHG6002 Harmony (Common to all)

Course Category: Humanities Course Level: Practice

L:T:P (Hours/Week)

2:1: 0 Credits:3 Total Contact Hours:45 Max Marks:100

Pre-requisites
» 19SHMG6101-Induction Program (UHV 1)

Course Objectives

The course is intended to:

1. Development of a holistic perspective based on self-exploration about themselves (human
being), family, society and nature/existence.

2. Strengthening of self-reflection
3. Understanding (or developing clarity) of the harmony in the human being, family, society and
nature/existence
4. Development of commitment and courage to act
Unit lIntroduction to Value Education 6+3 Hours

Need for the Value Education; Self -exploration as the process for value education ; Continuous
Happiness and Prosperity: A look at basic Human Aspirations; Right understanding: Relationship and
Physical Facilities ; Happiness and Prosperity: current scenario ; Method to fulfill the Basic human
aspirations

Unitll Harmony in Human Being 6+3 Hours

Human being as a co-existence of self (‘I') and the material ‘Body’; needs of Self ('I') and 'Body"; The
Body as an instrument of ‘I'; Harmony in the self (‘I'); Harmony of the self (‘I') with body; Sanyam and
Swasthya; correct appraisal of Physical needs, meaning of Prosperity in detail. Programs to ensure
Sanyam and Swasthya.

Unit Il Harmony in the Family and Society 6+3 Hours

Harmony in the Family the basic unit of human interaction; Values in human to human relationship;
Trust as the foundational values of relationship; Respect as the right evaluation ;Understanding
harmony in the society ( society being an extension of family); Vision for the universal human order

Unit IV Harmony in the Nature 6+3 Hours

Understanding the harmony in the Nature Interconnectedness, self-regulation and mutual fulfillment
among the four orders of nature; Existence as Co-existence at all levels; Holistic perception of
harmony in existence.

Unit V Harmony on Professional Ethics 6+3 Hours

Natural acceptance of human values ;Definitiveness of Ethical Human Conduct; Basic for Humanistic
Education, Humanistic Constitution and Humanistic Universal Order; Competence in professional
ethics ;Case study: holistic technologies, management models and production systems ;Strategy for
transition towards value based life and profession




Course Outcomes Affective
At the end of this course, students will be able to: Level
CO1.Reflect on values, aspiration, relationships and hence identify strengths .
Responding
and weaknesses.
CO2.Appra!|se physical, mental gnd social wellbeing of self and practice Responding
techniques to promote wellbeing.
CO3.Value human relationships in family and society and maintain harmonious Valuin
relationships. g
CO4.Respect nature and its existence for survival and sustainable of all life .
. . Valuing
forms and hence practice conservation of nature
COb5.Appreciate ethical behaviour as a result of value system in personal and Receivi
eceiving

professional situations

Text Book(s):

T1. Human Values and Professional Ethics by R R Gaur, R Sangal, G P Bagaria, Excel Books,

New Delhi, 2010.

Reference Book(s):

R1.Jeevan Vidya: EkParichaya, A Nagaraj, JeevanVidyaPrakashan, Amarkantak, 1999.

R2.Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004.
R3. The story of stuff, Annie Leonard, Free Press, New York 2010.

Web References:

1. https://aktu.ac.in/hvpe/ResourceVideo.aspx

2. http://hvpenotes.blogspot.com/
3. https://nptel.ac.in/courses/109/104/109104068/

Course Articulation Matrix

co |po1 |pPo2 |Po3 |Poa |[Pos [Pos |PoO7 |POs | POs |PO10 | PO11 | PO12
co1 ] - - - - - 1 2 2 - - 2
co2 - - - - - 1 2 2 2 1 - 2
co3 ] - - - - 2 2 2 2 1 - 2
coa - - - - - 2 2 2 2 - - 2
co5 - ] - - - 1 2 2 2 - - 2

High-3; Medium-2;Low-1




Course Code: 19EIPN6401 Course Title: MINI-PROJECT

Course Category: Project Course Level: Practice

L:T:P (Hours/Week) 0: 0: 4 | Credits: 2 | Total Contact Hours:60 Max. Marks:100

Pre-requisites:

> Nil

Course Objectives:

The course is intended to:

1. Take up any challenging practical problems and find solution by formulatingproper
methodology.

2. Work collaboratively on a team to successfully complete a design project

3. Effectively communicate the results of projects in a written and oral format

The objective of Mini Project is to enable the student to take up investigative study in the broad
field of Electronics and Instrumentation Engineering, either fully theoretical/practical or
involving both theoretical and practical work to be assigned by the Department on an two/three
students in a group, under the guidance of a Supervisor. This is expected to provide a good

initiation for the student(s) in R&D work.

The assignment to normally include:

1. Survey and study of published literature on the assigned topic.

2. Working out a preliminary Approach to the Problem relating to the assigned topic.

3. Conducting preliminary Analysis/Modelling/Simulation/Experiment/Design/Feasibility.
4. Preparing a Written Report on the Study conducted for presentation to the Department.

5. Final Seminar, as oral Presentation before a departmental committee.

Course Outcomes Cognitive
At the end of this course, students will be able to: Level
CO1:Take up any challenging practical problems and find solution by Apply
formulating proper methodology.

CO2:Work collaboratively on a team to successfully complete a design Apply
project

COa3: Effectively communicate the results of projects in a written and oral Apply

format




Course Articulation Matrix

CO PO1 PO2 PO3 PO4 POS | PO6 | PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 |PSO2

col| 3 3 3 3 3 3| 3 - - - 3 3 3 3
co2| - - - - - - - 3 3 - 3 3 3 3
Cco3 | - - - - - - - - - 3 - 3 3 3

High-3; Medium-2; Low-1



Semester—V

Course Code:19EICN1501 Course Title: Control System

Course Category: Professional Core Course Level: Practice

L:T:P(Hours/Week)

3:1:0 Credits:4 | Total Contact Hours:60 Max Marks:100

Pre-requisites
» Engineering Mathematics — |

» Engineering Mathematics — Il
Course Objectives

The course is intended to:
1. Practice the modelling of a physical dynamical system

2. Study time response and specifications of first and second order systems

3. Study frequency response and specifications of first and second order systems
4. Include the system stability
5

. Design compensators

Unit | CONTROL SYSTEM MODELING 9+3 Hours
Basic Elements of Control System — Open loop and Closed loop systems - Transfer function,

Modelling of Electrical systems, mechanical systems: Translational and rotational systems-
Transfer function of armature and field controlled DC motor- Block diagram reduction Techniques
— Signal flow graph.

Unit Il TIME RESPONSE ANALYSIS 9+3 Hours
Standard test signals - Time response of first order systems - Impulse and Step Response

analysis of second order systems — Time Domain specifications - Steady state errors and error
constants — Effects of P, PI, PD and PID Controllers on the system’s response

Unit 111 FREQUENCY RESPONSE ANALYSIS 9+3 Hours
Frequency Response — Bode Plot: Gain margin, Phase margin, gain & phase crossover

frequency-Polar Plot: Gain margin, Phase margin, - Frequency Domain specifications from the
plots — correlation between time domain and frequency domain specifications

Unit IV STABILITY ANALYSIS 9+3 Hours
Stability, Routh -Hurwitz Criterion, Concept of Root Locus Technique, Construction of Root

Locus, Effects of adding poles and zeros — Nyquist Stability Criterion




Unit VvV COMPENSATOR DESIGN 9+3 Hours

Performance criteria — Lag, lead and lag-lead networks — Compensator design using bode plots.

Compensator Design using simulation.

Course Outcomes .
Cognitive
At the end of this course, students will be able to: Level
co01. | Model electrical and mechanical systems using transfer function. Understand
Determine the time response and time domain specifications of first order
co2. Apply
and second order systems
co3 Determine the given first order and second order system with their
' frequency domain specifications. Apply
co04. | Execute the stability of the given system. Apply
c05. | Design compensator using bode plot technique Apply

T1. J.Nagrath and M. Gopal, ‘Control Systems Engineering’, New Age International Publishers,

6th Edition, 2018.
T2. Benjamin C. Kuo, ‘Automatic Control systems’, 10 edition Pearson Education, New Delhi,

10th Edition, 2017.

Reference Book(s):

R1. Norman S. Nise, ‘Control Systems Engineering’, John Wiley, New Delhi,Sixth Edition, 2010.

R2. SamarajitGhosh, ‘Control systems Theory and Applications ’, Pearson Education, New
Delhi, Second Edition 2012.

R3. M. Gopal, ‘Control Systems, Principles and Design’, Tata McGraw Hill, New Delhi, Fourth
Edition 2012.
R4. K. Ogata, ‘Modern Control Engineering’, Pearson Education India, New Delhi, Fifth Edition

2015.
R5. Richard C.Dort and Robert H.Bishop, "Modern Control Systems ", Pearson Prentice Hall ,

Thirteenth Edition 2016.

Web References:

1. http://nptel.ac.in/courses/108101037/1

2. https://www.tutorialspoint.com/control _systems/control_systems

3. http://lpsa.swarthmore.edu/Root_Locus/RLocusExamples.htmi

4. https:/lin.mathworks.com/help/control/examples/compensator-design-for-systems-




Course Articulation Matrix

co PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 | PO10| PO11| PO12| PSO1| PSO2
CO1 2 1 - - - 1 - 1 - - 1 1
co2 | 3 2 1 1 - - 1 - 1 - - 2 2
co3 | 3 2 1 1 - - 1 - 1 - - 1 1
CO4 3 2 1 1 - - 1 - 1 - - 2 2
Ccos | 3 2 1 1 - - 1 - 1 - - 1 1

High-3; Medium-2; Low-1




Course Code:19EICN1502 | Course Title: Microprocessor and Microcontroller

Course Category: Professional Core | Course Level: Practice

L:T:P(Hours/Week)

3:0: 0 Credits:3 Total Contact Hours:45 Max Marks:100

Pre-requisites
» Digital Electronics, Linear Integrated Circuits.

Course Objectives

The course is intended to:
1. Explain the architecture of 8085 microprocessor

2. Write assembly language programs for 8085 microprocessor

3. Explain the function of interfacing devices used with 8085 microprocessor

4. Describe the architecture of 8051 Microcontroller

5. Explain Interfacing techniques using 8051 microcontroller & architecture of PIC

microcontroller

Unit | 8085 MICROPROCESSOR 9Hours
Introduction to 8085 Microprocessor: Architecture, Memory interfacing, /O Devices

Interfacing, Timing Diagram, Interrupt structure.

Unit I PROGRAMMING OF 8085 PROCESSOR 9Hours
Addressing modes - Instruction sets: Data transfer instruction set, Arithmetic & Logic

Instruction set — Branching & control Instruction set — Assembly language format - Simple
Assembly level programs.

Unit [lI PERIPHERALS INTERFACING 9Hours
Interfacing of 8085 with: Keyboard & display unit [8279 IC] — Parallel peripheral interface

[8255] — Interrupt controller interface [8259 PIC] — USART interface [8251] - A/D & D/A

converter interfacing with 8085.

UnitlV 8051 MICROCONTROLLER 9Hours
Architecture - Addressing modes and Instruction Sets — Interrupt structure — Timer —1/O ports

— Serial communication.
UnitV 8051 INTERFACING ANDPIC ARCHITECTURE 9 Hours
Interfacing of 8051with: Analog Sensors - ADC — DAC - DC motor and Stepper motor. RISC

Vs. CISC machines - PIC microcontroller Architecture and Pin details.




Course Outcomes

Cognitive
At the end of this course, students will be able to: Level
CO1. | Summarize the architecture of 8085 microprocessor Understand
CO2. | Write the assembly language programs for 8085 microprocessor Apply

Understand the function of interfacing devices used with 8085

Coas. . Understand
microprocessor

CO4. | Understand the architecture of 8051 Microcontroller Understand
Practice the Interfacing techniques using 8051 microcontroller and
lllustrate the architecture of PIC microcontroller.

Text Book(s):

T1. R.S.Gaonkar,”Microprocessor Architecture, Programming and Applications with the

80857, 6th Edition, Prentice Hall, 2013
T2. Kenneth J.Ayala., “The 8051 Microcontroller”, 3rd Edition, Thompson Delmar Learning,

2005, New Delhi.
T3. Microcontrollers, principles and applications — Ajit pal — PHI Ltd., - 2012.
Reference Book(s):
R1. Muhammad Ali Mazidi and Janice GilliMazidi, “The 8051 Microcontroller and

Embedded Systems”, Pearson Education, 2007.
R2. ALK.Rai and K. M. Bhurchandi, “Advanced Microprocessors and peripherals” , 2"

edition, Tata McGraw- Hill, 2006.

R3. John B Peatman, “Design with PIC Microcontrollers”, Pearson Education, 1998.

Web References:

1. http://nptel.ac.in/courses/Webcourse-contents/IIT
KANPUR/microcontrollers/micro/ui/TOC.htm

2. http://www.nptel.ac.in/downloads/106108100/
3. http://lwww.ustudy.in/ece/mpmc/u




Course Articulation Matrix

(of0) PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 |PSO2
cot| 2 | 1 | - | - | - - =t - - -]
co2| 3 | 2 | 1|1 - - -1 1] -1 1]-]-1-1]H1
o3| 2 | 1 | - | - | - - =11 =11 -] -]
coa| 2 | 1 | - | - | - - -1 -] - -]
cos| 3 | 2 | 1|1 - - =11 -1 1] -] -1

High-3; Medium-2; Low-1




Course Code:19CSSN2502 Course Title: Object Oriented Programming

Course Category: Engineering Science Course Level: Practice

L:T:P(Hours/Week) 3: 0: 2 Credits:4 Total Contact Hours:75 Max. Marks:100

Pre-requisites

» C Programming

Course Objectives
1. Explain the object-oriented paradigm and C++ programming

Describe various control flows and memory management techniques
Implement various principles of object orientation

Explain file handling techniques with C++ programming

o & 0D

Explain the trouble shooting procedures in OOPS

Unit | INTRODUCTION 9 Hours
Object — Oriented Paradigm, elements of object oriented programming — Merits and demerits of
OO methodology — C++ fundamentals — data types, operators and expressions — control flow —
arrays.

Unitll CONTROL FLOW &DYNAMIC MEMORY MANAGEMENT 9 Hours
Function declaration — Call by value and call by reference — Friend functions — Accessing

functions between classes — Dynamic Memory Allocation - Constructors — Destructors — Realloc
— Operator Overloading.

Unitlll OOP PRINCIPLES 9 Hours
Inheritance - Types of Inheritance — Polymorphism: Function overloading - Virtual functions -

Abstraction - Abstract Class and Virtual base class - Encapsulation and Data Hiding.

UnitlV  FILE HANDLING 9 Hours
C++ streams — console streams — console stream classes-formatted and unformatted console
I/O operations, manipulators - File streams - classes file modes file pointers and manipulations
file I/0.

Unit VvV TEMPLATES AND EXCEPTION HANDLING 9 Hours
Function and class templates - Exception handling — try-catch-throw paradigm — exception

specification — terminate and unexpected functions — Uncaught exception




List of Exercises 30 Hours

1. Write a C++ programs using operators, expressions, control flow and arrays.

2. Write a C++ programs using Constructors, Destructors and Operator Overloading.
3. Write a C++ programs using Inheritance
4. Develop a C++ program using Polymorphism Concepts
5. Write a C++ programs using File Handling Methods
6. Create a C++ programs using Exception handling
Course Outcomes Cognitive
At the end of this course, students will be able to: Level
CO1: | Explain the object-oriented paradigm and C++ programming with their
fundamentals Apply
CO2: | Examine various control flows and memory management techniques Apply
CO3: | Implement various principles of object orientation
Apply
CO4: | lllustrate handling of files with C++ programming
Apply
COS5: | Summarize the trouble shooting procedures in OOPS Apply

Text Book(s):

T1. Herbert Schildt, “Complete Reference:C++”, Fourth edition, Tata McGraw Hill, Noida,
2007.

Reference Book(s):

R1. Ira Pohl, “Object oriented programming using C++", Pearson Education Asia, 2007.

R2. Malik.D.S, “C++ Programming from Problem Analysis to Program Design”, 3rd Edition,
Thomson course Technology, New Delhi, 2007.

R3. John.R.Hubbard, "Programming with C++", Schaums outline series, Tata McGraw Hill,
New Delhi ,2003.

R4. Herbert Schildt, “The Complete Reference: Java2”, Fifth edition, Tata McGraw Hill,
Noida, 2007.




‘Web References:

www.nptel.ac.in/courses

Course Articulation Matrix

(of0) PO1 | PO2 | PO3 |PO4 |PO5 | PO6 | PO7 |PO8 | PO9 | PO10 | PO11 | PO12 | PSO1| PSO2
CO1 3 2 1 1 - - - 1 3 1 - - - -
Cc0o2 3 2 1 1 - - - 1 3 1 - - - -
Cco3 3 2 1 1 - - - 1 3 1 - - - -
CO4 3 2 1 1 - - - 1 3 1 - - - -
CO5 3 2 1 1 - - - 1 3 1 - - - -

High-3; Medium-2;Low-1




Course Code:19EICN3501

Laboratory

Course Title: Microprocessor

and

Microcontroller

Course Category: Professional Core

Course Level: Practice

L:T:P(Hours/Week)

0:0: 3 Credits:1.5

Total Contact Hours:45

Max Marks:100

Pre-requisites
» Digital Electronics Lab, LIC Lab
Course Objectives

The course is intended to:

1. Explain the architecture of 8085 microprocessor

. Write assembly language programs for 8085 microprocessor

. Explain the function of interfacing devices used with 8085 microprocessor

2
3
4. Describe the architecture of 8051 Microcontroller
5

. Explain Interfacing techniques using 8051 microcontroller & architecture of PIC

microcontroller

List of Experiments

1. Programming for 8 bit Arithmetic operations using 8085.

Traffic Light Controller using 8085.
A/D and D/A interfacing with 8085.
Timer interfacing with 8085.

= © © N o o h~ 0N

Programming with control instructions using 8085.

Programming for 8 bit Arithmetic operations using 8051
Interfacing of Keypad / Display units using 8051
Programming & Interfacing of DC motor with 8051

Programming &Interfacing of Servo /Stepper motor using 8051

mega/ARM controllers IDE through HLL.

0. 10.Interfacing a temperature sensor and controlling an LED/ Motor using PIC/AT




Course Outcomes: o
Cognitive/
At the end of this course, students will be able to: Affective
CO1: | Summarize the architecture of 8085 microprocessor Understand
CO2: | Write assembly language programs for 8085 microprocessor Apply
CO3: | Explain the function of interfacing devices used with 8085 microprocessor Apply
CO4: | Describe the 8051 Microcontroller architecture
Understand
COS5: | Practice the Interfacing techniques using 8051 microcontroller and
lllustrate the architecture of PIC microcontroller. Apply

Course Articulation Matrix

CO | PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 | PO10| PO11| PO12| PSO1| PSO2
col | 2 1 - - 1 - - 2 3 2 - - - 1
coz | 3 2 1 1 1 - - 2 3 2 - - - 1
co3 | 3 2 1 1 1 - - 2 3 2 - - - 1
co4 | 2 1 - - 1 - - 2 3 2 - - - 1
cos5 | 3 2 1 1 1 - - 2 3 2 - - - 1

High-3; Medium-2;Low-1




Course Code:19EICN3502 | Course Title: Control System Laboratory

Course Category: Professional Core

Course Level: Practice

L:T:P(Hours/Week)

0:0: 3 Credits: 1.5

Total Contact Hours:45

Max Marks:100

Pre-requisites
> Nil
Course Objectives

The course is intended to:

1. Study the dynamics of second order systems.

. Experiment with different filter circuit designs.

. Model the System and to analyze the performance.

2
3
4. Analyze the stability of a system.
5

. Demonstrate the Inverted Pendulum working.

List of Experiments

Determine the dynamics of second order system for different damping factor

Determine the step and ramp response of Instruments
Design a LPF and HPF circuits using MATLAB.
Identify the transfer function of DC Motor

DC Speed Control System

Linear System analysis (Time domain analysis) using MATLAB

Stability analysis (Bode, Root Locus) of linear time invariant system using MATLAB

Stability analysis (Nyquist) of linear time invariant system using MATLAB

0. Study on Inverted Pendulum

1
2
3
4
5. Identify the transfer function of AC Servo Motor
6
7
8
9
1




Course Outcomes: o
Cognitive/

At the end of this course, students will be able to: Affective
CO1: | Conduct the experiment to determine the dynamics of first and second ADD|

order system. PPly
CO2: | Conduct the experiment to design the different filter circuits. Apply
CO3: | Model the Control System to predict their performance Apply
CO4: | Determine the stability of linear time invariant system Apply
CO5: | Demonstrate the operation of Inverted Pendulum Apply

Course Articulation Matrix

co PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 | PO10| PO11| PO12| PSO1| PSO2
Co1 3 2 1 1 - - - 2 3 2 - - 1 -
Cco2 3 2 1 1 - - - 2 3 2 - - 1 -
COo3 3 2 1 1 - - - 2 3 2 - - 1 -
co4 3 2 1 1 - - - 2 3 2 - - 1 -
CO5 3 2 1 1 - - - 2 3 2 - - 1 -

High-3; Medium-2;Low-1




Course Code: 19PSHG6501 | Course Title: Employability Skills 1: Teamness and
Interpersonal Skills
(Common to all)

Course Category: Course Level: Introductory

Humanities

L: T:P (Hours/Week): 0:0:2 | Credit | Total Contact Hours: 30 | Total Marks: 100
1

Pre-requisites:

> NIL
Course objectives:
The course is intended to

1. Enrich effective communicative attributes and facilitate presentation and public

speaking skills
Handle negativities and explore the true self
Inculcate interpersonal skills and to groom as a professional

Educate the importance of Nonverbal skill set to attain perfection

a &~ 0w N

Provide teamness and its ethics to facilitate corporate working

Unit | Effective Communication and Presentation Skills 6 Hours

Barriers of Communication-Fear Of English- Handling Social Factors-Handling Psychological
Factors-Handling-Practical Problems-Do’s & Don’t's- Effective Presentation - Presentation-
Importance of Presentation- Slide orientation— Introduction in a presentation - Styles of a slide
- Slide Templates- Font ,color, Background-Graph Diagrammatic representation- Delivery of
presentation- Body Language &Gestures - Verbal Attributes- Communication-Handling
stammers and breaks- Handling fear of stage- Maintaining Confidence- Content delivery
methods- Do’s and Don’ts in a presentation- Tips to handle it-Effective Conclusion

Unit Il Positive Attitude and Handling Rejections 6 Hours
A,B,C’s Of Attitude-Influencing Factors -Individual Factors-Character Comparison -Strategies

to Handle ourselves-Benefits of Positive Attitude- Do’'s&Don’t's- Handling Rejections-
Identifying Negativities -Nuances of handling it -Necessary changes-To do List-Creating One’s
self- Self Qualifiers

Unit lll Interpersonal Skills 6 Hours
Life skills-Core IP Skills -Importance of IP Skills-Tips to improve IP Skills-Necessity of IP Skills.



Unit IV Body Language, Dressing and Grooming 6 Hours
Unconscious Physical moments- Metrics of Body Language- Good Posture -Head Motion-
Facial Expression- Eye contact—Gestures-Dressing - Grooming & Outlook - Necessity of good
Body Language

Unit V Team Ethics 6 Hours

Team Ethics-Necessity of Team Work- Teams Everywhere- Benefits of team culture -Reason

for team failure-Conflicts- Handling Conflicts-Being a team player-Work difference from college

Course Outcomes Cognitive

At the end of the course students will be able to: Level

CO1: Demonstrate effective communicative attributes as part of their | Apply

skills and facilitate presentation & public speaking skills

CO2: Identify and explore the true self and handle negatives Apply

COg3: Develop interpersonal skills and to groom as a professional Apply

CO4: Explain the importance of Nonverbal skill set to attain perfection | Understand

CO5: Build teamness and its ethics to facilitate corporate working Apply

Text Books

T1: John C Maxwell, " The 17 Indisputable Laws of Teamwork: Embrace Them and Empower
Your Team", Harper Collins Leadership Publishers, 2013

Reference Books

R1: Patrick Lencioni, " The Five Dysfunctions of a Team: A Leadership Fable" Jossey Bass
Publishers, 2006

R2: Malcolm Gladwell, "Talking to Strangers: What We Should Know about the People We
Don’t Know" Penguin Publishers, 2019

R3: Harvey Segler, " Body Language: Discovering & Understanding the Psychological secrets
behind reading & Benefiting from Body Language” Kindle Edition, 2016

Mode of Delivery:

1. Continuous learning and reviews guided by faculty

2. Guided Learning Workshop



Course Articulation Matrix:

CO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | P10 | P11 | P12 | PSO1 | PSO2
CO1 - - - - - - - - -3 - - -
co2 - - - - - - - - 2 - - - -
co3 - - - - - - - - 2 -1 - -
co4 - - - - - - - - - 1 - - -
Co5 - - - - - - - 2 1 - - - -

High -3, Medium — 2, Low-1




Semester- VI

Course Code:19EICN1601 Course Title: Process Control

Course Category: Professional Core Course Level: Practice

L:T:P(Hours/Week)

3:0: 0 Credits:3 | Total Contact Hours:45 Max Marks:100

Pre-requisites
» Engineering Mathematics — Il

» Control Systems
Course Objectives

The course is intended to:
1. Explain the mathematical model and dynamic behavior of the process.

2. Outline the characteristics of continuous and discontinuous controllers.

3. Provide knowledge to modes of P/PI/PID controller.

4. Describe the construction and operation of final control elements including converters.
5

. lllustrate the control strategies of multi loop processes.

Unit | PROCESS CONTROL 9 Hours
Need for process control — Mathematical model of Flow, Level, Pressure and Thermal processes

— Interacting and non-interacting systems — Degrees of freedom — Continuous and batch
processes — Self regulation — Servo and regulatory operations-process dynamics— Heat
exchanger and CSTR.

Unit Il CONTROLLER TUNING 9 Hours
Evaluation criteria —simple performance- 74 decay ratio-time integral criteria IAE, ISE, ITAE and

Ya decay ratio - Tuning:- Process reaction curve method, Continuous cycling method and
Damped oscillation method —selection of controller

Unit CONTROL ACTIONS 9 Hours
Characteristic of on-off, proportional, single speed floating, integral and derivative controllers —

P+I, P+D and P+I+D control modes — Electronic PID controller — Auto/manual transfer - Reset

windup




Unit IV FINAL CONTROL ELEMENTS 9 Hours
I/P converter - Pneumatic and electric actuators — Valve Positioner — Control Valves —

Characteristic of Control Valves: Inherent and Installed characteristics — Valvebody: Commercial

valve bodies — Control valve sizing — Cavitation and flashing — Selection criteria.

Unit V MULTILOOP CONTROL 9 Hours
Feedback control - feed forward control — Ratio control — Cascade control-selective control —
Inferential control — Split-range and introduction to multivariable control — case studies from

distillation column and boiler systems

Course Outcomes

Cognitive
At the end of this course, students will be able to: Level
co1. | Explain the mathematical model and dynamic behaviour of the process Understand
Summarize the characteristics of continuous and discontinuous
coz. Understand

controllers

Select suitable P/PI/PID controller by applying tuning methods and

COs.
performance criteria Apply

Describe the construction and operation of final control elements including

CO4. Understand
converters

co5. | lllustrate the control strategies of multi loop processes Understand

Text Book(s):
T1. Coughanowr, D.R., “Process Systems Analysis and Control”, McGraw - Hill International

Edition, 2004.
T2. Bequette, B.W., “Process Control Modeling, Design and Simulation”, Prentice Hall of India,

2003.
Reference Book(s):

R1. Krishnasamy, K., “Process Control”,New age international,2009

R2. Stephanopoulos, G., “Chemical Process Control - An Introduction to Theory and
Practice”,Prentice Hall of India, 2005.

R3. Curtis D. Johnson Process Control Instrumentation Technology, 8th Edition, Pearson, 2016.

R4. Bela.G.Liptak., “Process Control and Optimization”., Instrument Engineers’ Handbook.,
volume 2, CRC press and ISA, 2005.




R5. Considine, D.M., Process Instruments and Controls Handbook, Second Edition, McGraw,

Web References:
http://nptel.ac.in/courses/103105064/

1.

2008

Course Articulation Matrix

(of0) PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10| PO11| PO12| PSO1| PSO2
col| 2 1 - - - - - 1 - 1 - - - 3
coz2| 2 1 - - - - - 1 - 1 - - - 3
co3| 3 2 1 1 - - - 1 - 1 - - - 3
co4a| 2 1 - - - - - 1 - 1 - - - 3
cos5 | 2 1 - - - - - 1 - 1 - - - 3

High-3; Medium-2; Low-1




Course Code:19EICN1602 Course Title: Embedded System Design

Course Category: Professional Core Course Level: Practice

L:T:P(Hours/Week)

3:0: 0 Credits:3 | Total Contact Hours:45 Max Marks:100

Pre-requisites
» Digital Electronics

» Microprocessor and Microcontroller
Course Objectives

The course is intended to:

[N

Provide knowledge on the basic concepts of embedded systems

2. Provide knowledge on developing the real time models for different application
3. Realize the importance and various features in RTOS
4. Provide knowledge on Embedded loT concepts
5. Realize the Network Protocols with different applications.
Unit | INTRODUCTION 9 Hours

Embedded System — Classification of Embedded System — Processors in the embedded system
— Processor and Memory organization — DMA — Timer and Counting devices — Device drivers
and interrupt service mechanism.

Unit Il REAL TIME MODELS 9 Hours
State Machine and Concurrent Process model: Types of models — FSM — HCFSM and State

chart Language — Program state machine model — Concurrent Process — Communication among
process — Synchronization among process — Data flow model.

Unit Il REAL TIME OPERATING SYSTEMS 9 Hours
Architecture of the Kernel — Tasks - Tasks states - Task priorities - Various task scheduling

methods — Semaphores — Mutex - IPC: Mailboxes, Message Queues, Event Registers, Pipes,
and Signals.

Unit IV INTRODUCTION TO loT 9 Hours
Internet of Things Concepts - Internet of Things Framework — IoT Major Components —

Challenges, Advantages and Disadvantages — LED interfacing — Relay interfacing — Sensor
interfacing- Temperature sensor, IR sensor, Ultrasonic Sensor - local network- Bluetooth,

LPWAN, XBEE- loT gateway- Interfacing multiple nodes with gateway.




Unit

\" loT NETWORK PROTOCOLS AND APPLICATIONS 9 Hours

loT Networking Protocols: MQTT -CoAP — Implementation of loT- Collect data from the devices

in the local Network, Send the data to a server, control the device from the server- Applications:

remote data logging system — remote Lamp control.

Course Outcomes Cognitive

At the end of this course, students will be able to: Level
Explain the basic functions, components and importance of Embedded

Co1. Understand
Systems.

c02. | Elucidate the Real Time Models based with application examples. Understand

c03. | Elaborate the functions of RTOS. Understand

co04. | Explain the Embedded loT concepts. Understand

CcO05. | lllustrate the loT Network protocols for data processing in loT. Understand

Text Book(s):

T1. Rajkamal, “Embedded Systems: Architecture, Programming and Design”, Third Edition,

T2.

T3.

Tata McGraw-Hill, New Delhi, 2017.

Frank Vahid, Tony D. Givargis, John Wiley & Sons, “Embedded System Design-A Unified
Hardware/Software Introduction” Wiley India, 2009.

Internet of Things (A Hands-on-Approach), by Vijay Madisetti and ArshdeepBahga, 1st
Edition, VPT, 2015

Reference Book(s):

R1.
R2.
R3.

R4.

John.B.Peatman, “Design with Microcontrollers”, Pearson Education, 2008
Tammy Noergaard, “Embedded Systems Architecture”, Second Edition, Elsevier, 2012.

Ajay V. Deshmukh, “Microcontrollers Theory and Applications”, Tata McGraw Hill
Publishing Company Ltd, 2011

Raj Kamal, “Internet of Things: Architecture and Design Principles” McGraw Hill Education
India, 2017.

Web References:
http://nptel.ac.in/courses/108102045/




2.

http://www.nptelvideos.in/2012/11/embedded-systems.html

Course Articulation Matrix

(of0] PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10| PO11| PO12| PSO1| PSO2
cotl| 2 1 - - - - - 1 ; 1 _ ] ] )
coz2| 2 1 - - ; ; - 1 - 1 ] _ ] ]
co3 | 2 1 - - ; - - 1 ; 1 _ ] ] )
co4a| 2 1 - - - - - 1 - 1 - - - -
cos5 | 2 1 - - ; ; - 1 - 1 ] _ ] )

High-3; Medium-2; Low-1




Course Code:19EICN3601 Course Title: Process Control Laboratory

Course Category: Professional Core Course Level: Practice

L:T:P(Hours/Week)

0:0:3 Credits: 1.5 | Total Contact Hours:45 Max Marks:100

Pre-requisites
» Transducer and measurements Laboratory

» System Simulation Instrumentation Laboratory

» Industrial Instrumentation Laboratory

Course Objectives

The course is intended to:
1. Conduct experiment to obtain the mathematical model of the first order and second order

system

2. Obtain the response of PID controller for first order and second order processes

3. Design the PID controller for first order and second order processes.

4. Determine the characteristics of control valve and obtain the response of complex control
systems.

5. Analyze the closed loop response of various process

List of Experiments

Mathematical modelling of Interacting and non-interacting systems
Response of P+|+D controller using MATLAB
Response of Electronic PID Controller

PID Controller tuning with performance criteria using MATLAB

Modelling and response of flow/ level control loop
Modelling and response of temperature control loop
Modelling and response of pressure control loop

Response of complex control systems (Ratio control/Cascade)

1
2
3
4
5. Characteristics of control valve with and without positioner
6
7
8
9.
10. Study of non-linear control loop (conical/spherical)




Course Outcomes: .
Cognitive/
At the end of this course, students will be able to: Affective
CO1: | Conduct experiment to obtain the mathematical model of the first order
and second order system Apply
CO2: | Obtain the response of PID controller for first order and second order
processes Apply
CO3: | Design the PID controller for first order and second order processes. Apply
CO4: | Determine the characteristics of control valve and obtain the response of
complex control systems. Apply
COS5: | Obtain the closed loop response of various process Apply

Course Articulation Matrix

CO | PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
Cco1 3 2 1 1 - - - 2 3 2 - - - 2
Cco2 3 2 1 1 - - - 2 3 2 - - - 2
Cco3 3 2 1 1 - - - 2 3 2 - - - 2
Co4 3 2 1 1 - - - 2 3 2 - - - 2
COo5 3 2 1 1 - - - 2 3 2 - - - 2

High-3; Medium-2;Low-1




Course Code:19EICN3602 | Course Title: Embedded and loT Laboratory

Course Category: Professional Core Course Level: Practice

L:T:P(Hours/Week)

0:0:3 Credits: 1.5 | Total Contact Hours:45 Max Marks:100

Pre-requisites
» Microprocessor and Microcontroller Laboratory

Course Objectives

The course is intended to:
1. Demonstrate the configuration of I/O ports, ADC, Timer, PWM and Serial Communication

based Operations
Demonstrate the utilization of 1/O parts for interfacing LCD and Keypad
Use Connectivity technologies for data transfer in loT.

Provide an overview on the network protocols for data processing in loT.

a b w0 N

Implement simple applications in Home Automation using loT

List of Experiments
1. Activation of LED and Generating delay for buzzer using timer.

Interfacing LCD with microcontroller
Interfacing of Matrix keypad and display the data on LCD using microcontroller.
Interfacing of temperature sensor and programming of ADC using microcontroller.

PWM Generation using microcontroller.

Interfacing relay and control the Lamp (EDGE device)
Multi node connection to GATEWAY using local network. (EDGE and FOG devices)

Send the data to the server from GATEWAY.(FOG and CLOUD)

2

3

4

5

6. Interfacing temperature sensor and ultrasonic sensor (EDGE device)

7

8

9.

10. Control the home appliances (lamp and fan) from server. (EDGE,FOG and CLOUD)




Course Outcomes:

Cognitive/
At the end of this course, students will be able to: Affective
CO1: | Demonstrate the configuration of 1/0 ports, ADC, Timer, PWM based ADD|
Operations PPly
CO2: | Interface LEDS and keypad with microcontroller Apply
CO3: | Use Connectivity technologies for data transfer in loT Apply
CO4: | Implement protocols and architecture for data processing in loT Apply
COS5: | Implement simple applications in Home Automation using loT. Apply

Course Articulation Matrix

CO | PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
cot| 3 2 1 1 - - - 2 3 2 - - i B}
co2| 3 2 1 1 - - - 2 3 2 - - - B}
co3 | 3 2 1 1 - - - 2 3 2 - - - 1
co4 | 3 2 1 1 - - - 2 3 2 - - - 1
Cco5 3 2 1 1 - - - 2 3 2 - - - 1

High-3; Medium-2;Low-1




Course Code: 19EIPN6601 |Course Title: INNOVATIVE AND CREATIVE PROJECT

Course Category: Project Course Level: Practice

L:T:P (Hours/Week) 0: 0: 4 Credits:2 Total Contact Hours:60

Max. Marks:100

Pre-requisites:
> Nil

Course Objectives:

The course is intended to:

1. Take up any challenging practical problems and find solution by formulating

proper methodology.
2. Work collaboratively on a team to successfully complete a design project

3. Effectively communicate the results of projects in a written and oral format

The objective of Innovative and Creative Project is to enable the student to take up

investigative study in the broad fieldof Electronics and Instrumentation Engineering,

either fully theoretical/practical or involving both theoretical and practical work

to be

assigned by the Department on an two/three students in a group, under the guidance

of a Supervisor. This is expected to provide a good initiation forthe student(s) in R&D

work. The assignment to normally include:
1. Survey and study of published literature on the assigned topic.

2. Working out a preliminary Approach to the Problem relating to the assign

ed topic.

3. Conducting preliminary

Analysis/Modelling/Simulation/Experiment/Design/Feasibility.

4. Preparing a Written Report on the Study conducted for presentation to the

Department.

5. Final Seminar, as oral Presentation before a departmental committee.

Course Outcomes Cognitive
At the end of this course, students will be able to: Level
CO1:Take up any challenging practical problems and find solution by Apply
Formulating proper methodology.

CO2:Work collaboratively on a team to successfully complete a design Create
project




COa3: Effectively communicate the results of projects in a written and oral Apply
format
Course Articulation Matrix
CO | PO1 | PO2 | PO3 | PO4 | PO5 [PO6| PO7 | PO8 | PO9 [PO10/PO11/PO12 PSO1 PSO2
co1| 3 3 3 3 3 3 3 - - - 3 3 3 3
co2 | - - - - - - - 3 3 - 3 3 3 3
cOo3 | - - - - - - - - - 3 - 3 3 3

High-3; Medium-2; Low-1




Course Code: | Course Title: Employability Skills 2: Campus to
19PSHG6601 Corporate
(Common to all)

Course Category: | Course Level: Introductory

Humanities
L: T:P (Hours/Week): | Credit :1 | Total Contact Hours: 30 | Total Marks: 100
0:0:2
Pre-requisites:

> Nil

Course objectives:
The course is intended to:
1. Understand emotions and necessity to handle it to evolve as an effective social animal

2. Build effective resumes to project the positives to be employable

3. Facilitate working in a collaborative work environment and to engage in healthy
agreements for building person’s professional facet

4. Enlighten the growth attribute to outperform, initiate and grow in professional arena

5. Practice effective handling of time and discarding the unprofessional habits.

Unit | Emotional Intelligence 6 Hours
Nature of Emotions- Importance of EI-EQ vs IQ-Behavioral difference between EQ & Q-

Acquiring Emotional Intelligence-Benefits of high El -Steps to develop EI-Role of El in
Interviews

Unit Il Resume Preparation 6 Hours
Importance of Resume- Good Resume -Planning Resume-Organizing Resume- Spell check -

Benefits of good resume- Resume Writing

Unit lIGroup Discussion 6 Hours
Purpose of GD-Prerequisites of GD-Benefits of GD-Features of GD-Do’s & Don’ts in GD-

Accept Criticism &Feedback-Accepting Suggestions-GD Phrases-Effective Introduction&
Conclusion- Preferred Etiquette of GD.

Unit IV Interview Etiquette (Netiquette) 6 Hours
Definition of Interview-Types of Interview-Prior interview-Know the Company-Employer’s

perspective in interview-Non Verbal etiquette-Dressing-Verbal Communication in Interview-
Facing Rejection in Interview-Do’s & Don’ts in an Interview-Common Interview Questions-
Handling Stress Questions- Handling Telephonic Interviews.

Unit V Leadership Skills and Time Management 6 Hours
Leadership -Leadership Traits-Leadership styles-Types of Leaders-Qualities of a leader-

Developing Perspectives



Time Management-Necessity of Time Management- Types of time-Estimation of time-Process
of Time management-Efficient utilization of Time-Time wasting culprits Tips to manage time-

Goal setting in Time Management

Course Outcomes Cognitive

Level

At the end of the course students will be able to:

CO1: Understand the emotions and necessity to handle them Understand

CO2: Build effective resumes to project the positives to be | Apply

employable

CO3: Facilitate collaborative work environment and to engage in | Understand

healthy agreements for building person’s professional facet

CO4: Formulate the growth attribute to outperform, initiate and grow | Apply

in professional arena

CO5: Explain time management and impart leadership skills Understand

Course Articulation Matrix:

co PO[PO|[PO[PO[PO[PO[PO|[PO|[PO] P [ P | P [PSO]|PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2

CcOo1 | - - - - - - - 1 - 1 - 1 - -
CcOo2 | - - - - - - - - - 2 - 1 - -
CO3 | - - - - - - - - 1 1 - 1 - -
CO4 | - - - - - - - - 1 - 1 - -
CO5 | - - - - - - - 1 - - 1 1 - -
High -3, Medium — 2, Low-1

Text Books

T1: Thea Kelley, "Get That Job! The Quick and Complete Guide to a Winning Interview "
Plover crest Press, 2017

Reference Books

R1: Daniel Goleman, " Emotional Intelligence Reader’s Guide", BANTAM PUBLISHERS,
1997

R2: Daniel Goleman, Richard Boyatzis & Annie McKee, " Primal Leadership: Unleashing the
Power of Emotional Intelligence" Harvard Business Review Press; Anniversary edition, 2013
R3: Stephen R Covey, " The 7 Habits of Highly Effective People: Powerful Lessons in
Personal Change" Simon & Schuster; Anniversary edition, 2013.

Mode of Delivery:

1. Continuous learning and reviews guided by faculty

2. Guided Learning Workshop



Semester— VIl

Course Code:19EICN1701 Course Title: Introduction to Machine Learning

Course Category: Professional Core Course Level: Practice

L:T:P(Hours/Week)

3:0:0 Credits:3 | Total Contact Hours:45 Max Marks:100

Pre-requisites
» 19MBAC1202-Calculus and Transforms
» 19CSCN4401- Python Programming Laboratory
» Probability and Statistics

Course Objectives

The course is intended to:
1. Describe the types and challenges in Machine learning.

lllustrate the machine learning framework

Interpret the supervised learning techniques

W N

Demonstrate the un-supervised learning methods
5. Construct the Neural network and deep learning models

Unit | INTRODUCTION 9 Hours
Introduction to Machine Learning — Types of Machine Learning systems — Challenges in Machine

Learning — Over fitting and Under fitting - Testing and Validating the model — Bias and Variance

Unit I MACHINE LEARNING FRAMEWORK 9 Hours
Problem Formulation — Get the data - analyze and visualize the data — Prepare the data for ML

algorithms — sample complexity - Hypothesis space — Model evaluation and Improvement: Cross
validation — Grid search — Evaluation Metrics — Kernel functions

Unit I SUPERVISED LEARNING 9 Hours
Linear and Logistic Regression — Eigen Values and Eigen vectors - Naive Bayes Classifier:

Maximum Likely hood, Minimum Description Length — Gradient Descent - Decision Trees —
Ensembles of Decision Trees — Support Vector Machine(SVM)

Unit IV UNSUPERVISED LEARNING 9 Hours
Clustering: k-Means clustering- Agglomerative Clustering — DBSCAN- Gaussian Mixtures-

precision and recall - Collaborative filtering and Content Filtering




UnitV NEURAL NETWORK AND DEEP LEARNING 9 Hours

Biological Neuron — Logical computation with Neuron — Perceptron — Sigmoid and soft max

functions - Multi Layer Perceptron(MLP) with Back propagation — Regression MLPs -

Classification MLPs — Fine Tuning NN models — Convolutional Neural Network: Architecture of

Visual cortex — Convolutional Layers — Stacking Multiple Feature Maps-CNN architectures

Course Outcomes Cognitive

At the end of this course, students will be able to: Level
Describe the types and challenges in Machine learning for exploring the

Cco1. . . Understand
machine learning concepts

coz. lllustrate the machine learning framework for implementation of machine Apply
learning projects.

co03. | Interpret the supervised learning techniques for classification Apply

coa. Demonstrate the un-supervised learning methods for clustering and Apply
classification

c05. | Construct the Neural network and deep learning models for classification Apply

Text Book(s):

T1. Aurélien Géron,” Hands-on Machine Learning with Scikit-Learn, Keras, and TensorFlow”,

T2.

Seconf edition, O’Reilly Media, Inc,2019.

Andreas C. Muller and Sarah Guido, ” Introduction to Machine Learning with Python
A Guide for Data Scientists”, First Edition,O’Reilly,2017

Reference Book(s):

R1.

R2.

R3.

Ethem Alpaydin, “Introduction to Machine Learning 3e (Adaptive Computation and

Machine Learning Series)” , Third Edition, MIT Press, 2014

Jason Bell, —Machine learning — Hands on for Developers and Technical Professionalsill,
First Edition, Wiley, 2014

Peter Flach, "Machine Learning: The Art and Science of Algorithms that Make Sense of

Data” , First Edition, Cambridge University Press, 2012

Web References:




1. https://www.kaggle.com/kanncaal/machine-learning-tutorial-for-beginners.
2. https:/Inptel.ac.in/courses/106/106/106106139/

3. https://archive.ics.uci.edu/ml/datasets.php

Course Articulation Matrix

CO | PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 | PO10| PO11| PO12| PSO1| PSO2
cotl | 2 1 - 1 1 - - 2 2 2 - 2 1 -
coz | 3 2 1 1 1 - - 2 2 2 - 2 1 -
co3 | 3 2 1 1 1 - - 2 2 2 - 2 1 -
co4 | 3 2 1 1 1 - - 2 2 2 - 2 1 -
cos5 | 3 2 1 1 1 - - 2 2 2 - 2 1 -

High-3; Medium-2; Low-1




Course Code:19EICN1702 Course Title: Industrial Automation System

Course Category: Professional Core Course Level: Practice

L:T:P(Hours/Week)

3:0:0 Credits:3 | Total Contact Hours:45 Max Marks:100

Pre-requisites
» Fundamentals of Electrical Engineering
» Digital Principles and Applications
Course Objectives
The course is intended to:
1. Explain architecture of PLC
2. Develop simple PLC programs using ladder logic programming
3. Understand the PLC troubleshooting techniques
4. Describe the concept of SCADA and open SCADA protocols.
5. Explain DCS

Unit | PROGRAMMABLE LOGIC CONTROLLER BASICS 9 Hours
Overview of PLC systems — parts of PLC —Input/ Output modules — power supplies and isolators

— Fundamental PLC wiring diagram — relays — switches —transducers — sensors —seal-in circuits.

Unit Il PROGRAMMING OF PLC 9 Hours
Fundamentals of logic — Types of PLC — Program scan — Relay logic — PLC programming

languages — register basics - timers — counters — Arithmetic functions - comparison functions -
Skip and MCR functions - data move systems - PLC Advanced intermediate functions -
sequencer functions - matrix functions — Design of interlocks and alarms using PLC —connecting
PLC to computer.

Unit Il PLC ADVANCED FUNCTIONS AND HMI 9 Hours
Other programming languages — FBD-Structured Text- Analog PLC operation - PLC-PID
functions - Networking of PLC - PLC installation - troubleshooting and maintenance - Necessity
and Role of HMI in Industrial Automation, Text display - operator panels - Touch panels -
Integrated displays (PLC & HMI)

Unit IV SCADA 9 Hours
Elements of SCADA system — history of SCADA — remote terminal unit (RTU) —discrete control

— analog control — master terminal unit — (MTU) —operator interface. Open SCADA protocol —
DNP3 — Case Study: Water Industry Application of DNP3




Unit V DISTRIBUTED CONTROL SYSTEM 9 Hours
Evolution — Different architectures — local control unit — Operator Interface —Displays —
Engineering Interface — DCS integration with PLC and computers. Case study: DCS Applications

in power plant and Cement plant..

Course Outcomes o
Cognitive
At the end of this course, students will be able to: Level
co1. | Describe the architecture of PLC and I/O devices Understand
c02. | Solve simple tasks using ladder programming Apply
co03. | Explain the development of operator panel for PLC Understand
CO04. | Summarize the concepts of SCADA. Understand
co05. | lllustrate the operation of DCS Understand

Text Book(s):
T1. Frank D.Petruzella, ‘Programmable Logic Controllers’, Fourth edition, Tata McGraw Hill,

2010
T2. Clarke, G., Reynders, D. and Wright, E., “Practical Modern SCADA Protocols: DNP3,

60870.5 and Related Systems”, Newnes, 1st Edition, 2004
T3. Michael P. Lukas, ‘Distributed Control System’, Van No strand Reinhold CO, New york,

1986
Reference Book(s):

R1. John W. Webb, Ronald A. Reis ‘Programmable Logic Controllers and Applications’, PHI

Learning, Fifth Edition, 2009.
R2. Stuart Boyer A, “Supervisory control and data Acquisition”, Second edition, ISA

R3. Romily Bowden, “HART application guide and the OS| communication foundation”, 1999.

Web References:

1. John W. Webb, Ronald A. Reis ‘Programmable Logic Controllers and Applications’, PHI
Learning, Fifth Edition, 2009.

2 Stuart Boyer A, “Supervisory control and data Acquisition”, Second edition,ISA




Course Articulation Matrix

CO | PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
cotl| 1 1 - 1 1 - - 1 2 1 - - - 2
co2 | 1 1 - 1 1 - - 1 2 1 - - - 2
co3 | 1 1 - 1 1 - - 1 2 1 - - - 2
co4 | 1 1 - 1 1 - - 1 2 1 - - - 2
cos5 | 1 1 - 1 1 - - 1 2 1 - - - 2

High-3; Medium-2; Low-1




Course Code:19EICN3701 Course Title: Industrial Automation Laboratory

Course Category: Professional Core Course Level: Practice

L:T:P(Hours/Week)

0:0:3 Credits: 1.5 | Total Contact Hours:45 Max Marks:100

Pre-requisites
» Digital Principles and Applications

Course Objectives

The course is intended to:
1. Interface pneumatic devices with PLC

2. Develop PLC programs for automation application

3. Develop PLC and HMI programs for process control applications
4. Develop SCADA based automation for real time process
5

. Design LabVIEW based Control system for real time process

List of Experiments
1. Programming of PLC for latching, interlock, logic gates, motor forward reverse and

motor starter

Interfacing of pneumatic type direction control valves with PLC
Programming of PLC for Automatic stamping machine

Bottle filling system using PLC

PLC programming for Parking system

Temperature process control using PLC and HMI

Flow process control using PLC and HMI

Remote monitoring of Temperature Process using SCADA.

SCADA programming to monitor and control multiple processes.

= © ® N o g~ W N

0.Remote monitoring of Process parameters using wireless Transmitters.




Course Outcomes: .
Cognitive/
At the end of this course, students will be able to: Affective
CO1: | Interface pneumatic devices with PLC Apply
CO2: | Develop PLC programs for automation application Apply
CO3: | Develop PLC and HMI programs for process control applications Apply
CO4: | Develop SCADA based automation for real time process Apply
CO5: | Design LabVIEW based Control system for real time process Apply

Course Articulation Matrix

Cco PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 | PO10| PO11| PO12| PSO1| PSO2
cot| 3 2 1 1 - - - 2 3 2 - _ _ _
co2| 3 2 1 1 - - - 2 3 2 - - - -
co3 3 2 1 1 ) - - 2 3 2 - - 1 1
coa| 3 2 1 1 i - - 2 3 2 - - 1 1
cos| 3 2 1 1 i - - 2 3 2 - - 1 1

High-3; Medium-2;Low-1




Semester VI

Course Code: 19EIPN6801 Course Title: PROJECT

Course Category: Project

Course Level: Practice

L:T:P (Hours/Week) 0: 0: 16 Credits:8

Total Contact Hours:240

Max. Marks:100

Pre-requisites:
> Nil
Course Objectives:

The course is intended to:

1. Take up any challenging practical problems and find solution by formulating

proper methodology.

2. Work collaboratively on a team to successfully complete a design project

3. Effectively communicate the results of projects in a written and oral format

The objective of Project is to enable the student to take up investigative study in the

broad field of Electronics and Instrumentation Engineering, either fully

theoretical/practical or involving both theoretical and practical work to be assigned by

the Department on an two/three students in a group, under the guidance of a

Supervisor. This is expected to provide a good initiation forthe student(s) in R&D work.

The assignment to normally include:

1. Survey and study of published literature on the assigned topic.

2. Working out a preliminary Approach to the Problem relating to the assigned topic.

3. Conducting preliminary Analysis/ Modelling/ Simulation/ Experiment/ Design/ Feasibility.

4. Preparing a Written Report on the Study conducted for presentation to the department.

5. Final Seminar, as oral Presentation before a departmental committee.
Course Outcomes Cognitive
At the end of this course, students will be able to: Level
CO1:Take up any challenging practical problems and find solution by Apply
Formulating proper methodology.
CO2:Work collaboratively on a team to successfully complete a design Create
project
COg3: Effectively communicate the results of projects in a written and oral Apply
format




Course Articulation Matrix

CO | PO1 | PO2 | PO3 | PO4 | PO5 [PO6| PO7 | PO8 | PO9 PO10/PO11|PO12|PSO1|PSO2
COo1| 3 3 3 3 3 3 3 - - - 3 3 3 3
co2 | - - - - - - - 3 3 - 3 3 3 3
COo3 | - - - - - - - - - 3 - 3 3 3

High-3; Medium-2; Low-1




Sensors and Instrumentation Vertical Electives

Course Code:19EIEN1007 Course Title: Fiber Optics and Laser Instrumentation

Cour§e Category: Professional Course Level: Mastery
Elective
I?:_:'I('):_PéHoursNVeek) Credits:3 | Total Contact Hours:45 Max Marks:100

Pre-requisites
» Electric Circuits
Course Objectives
The course is intended to:
1. Introduce different types of electronic instruments and their applications.
2. Provide knowledge on various types of cathode ray oscilloscopes, their applications and
different types of signal analyzers.
3. Introduce different types of waveform generators and analyzers and their applications.
4. Educate on virtual instrumentation, its applications, programming and DAQ cards and
modules.

5. Provide exposure to telemetry, modulation techniques and multiplexing.

Unit | OPTICAL FIBRES AND THEIR PROPERTIES 9 Hours
Principles of light propagation through a fibre - Different types of fibres and their properties, fibre

characteristics — Absorption losses — Scattering losses — Dispersion — Connectors and splicers
— Fibre termination — Optical sources — Optical detectors.

Unit I INDUSTRIAL APPLICATION OF OPTICAL FIBRES 9 Hours
Fibre optic sensors — Fibre optic instrumentation system — Different types of modulators —

Interferometric method of measurement of length — Moire fringes — Measurement of pressure,
temperature, current, voltage, liquid level and strain.

Unit Il LASER FUNDAMENTALS 9 Hours
Fundamental characteristics of lasers — Three level and four level lasers — Properties of laser —

Laser modes — Resonator configuration — Q-switching and mode locking — Cavity damping —

Types of lasers — Gas lasers, solid lasers, liquid lasers, semiconductor lasers..




Unit IV INDUSTRIAL APPLICATION OF LASERS 9 Hours
Laser for measurement of distance, length, velocity, acceleration, current, voltage and

Atmospheric effect — Material processing — Laser heating, welding, melting and trimming of

material — Removal and vaporization.

UnitV HOLOGRAM AND MEDICAL APPLICATIONS 9 Hours

Holography — Basic principle - Methods — Holographic interferometry and application, Holography
for non-destructive testing — Holographic components — Medical applications of lasers, laser and
tissue interactive — Laser instruments for surgery, removal of tumors of vocal cards, brain

surgery, plastic surgery, gynecology and oncology.

Course Outcomes .
Cognitive

At the end of this course, students will be able to: Level

Understand the principle, transmission, dispersion and attenuation

CO1.
characteristics of optical fibers Understand

Apply the gained knowledge on optical fibers for its use as communication
CO2. | medium and as sensor as well which have important applications in | ynderstand

production, manufacturing industrial and biomedical applications.

co03. | Understand laser theory and laser generation system.

Understand
co04. | Apply laser theory for the specific Industrial applications. Understand
CO5. | Apply laser theory for the specific medical application. Understand

Text Book(s):

T1. J.M. Senior, Optical Fibre Communication — Principles and Practice, Prentice Hall of

India,1985
T2. J. Wilson and J.F.B. Hawkes, Introduction to Opto Electronics, Prentice Hall of India, 2001.

T3. Eric Udd, William B., and Spillman, Jr., Fiber Optic Sensors: An Introduction for Engineers
and Scientists, John Wiley and Sons, 2011

Reference Book(s):

R1. G. Keiser, Optical Fibre Communication, McGraw Hill, 1995..

R2. M. Arumugam, Optical Fibre Communication and Sensors, Anuradha Agencies, 2002.

R3. John F. Ready, Industrial Applications of Lasers, Academic Press, Digitized in 2008.

Web References:
1. http:/liitg.vlab.co.in/?sub=61&brch=174




2.

http://nptel.iitg.ernet.in/couses/Elec_Engg/lIT%20Bombay/Electrical%20and%20Electronic

Course Articulation Matrix

(of0) PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10| PO11| PO12| PSO1| PSO2
col| 2 1 - - - - - 1 - 1 - ; 2 )
co2| 2 1 - - - - - 1 - 1 - - 2 -
co3 | 2 1 - - - - - 1 - 1 - - 2 -
coa| 2 1 - - - - - 1 - 1 - - 2 -
cos| 2 1 - - - - - 1 - 1 - - 2 ]
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Course Code:19EIEN1009 Course Title: Bio Medical Instrumentation

Course Category: Professional Course Level: Mastery
Elective ]
I?:EB:IPéHoursNV eek) Credits:3 | Total Contact Hours:45 Max Marks:100

Pre-requisites

» Transducer Engineering
Course Objectives

The course is intended to:

[N

Explain the basic physiology and biomedical applications of different types of transducers.

2. Explain the different Electro Physiological Measurements.
3. Explain the different non electrical parameter measurements on human body.
4. Explain the concept of modern methods of imaging techniques.
5. Explain the concept of medical assisting and therapeutic equipment.
Unit | PHYSIOLOGY AND TRANSDUCERS 9 Hours

Cell and its structure — Action and resting — Potential propagation of action potential — Sodium
pump —Nervous system — CNS — PNS — Nerve cell —-Synapse — Cardio pulmonary system —
Physiology of heart and lungs —Circulation and respiration — Transducers— Piezoelectric,
ultrasonic, resistive, capacitive, inductive transducers — selection criteria.

Unit I ELECTRO - PHYSIOLOGICAL MEASUREMENTS 9 Hours
Basic components of a biomedical system — Electrodes — Micro, needle and surface electrodes

— Amplifiers — Preamplifiers, differential amplifiers, chopper amplifiers — Isolation amplifier. ECG
— PCG - EEG - EMG - ERG - Lead systems and recording methods — Typical Waveforms.

Unit 111 NON-ELECTRICAL PARAMETER MEASUREMENTS 9 Hours
Measurement of blood pressure — Cardiac output — Cardiac rate —Respiratory rate — Gas volume

— pH of blood, GSR measurements — Plethysmography.

Unit IV MEDICAL IMAGING AND PMS 9 Hours
X-ray machine - Computer tomography — MRI — Ultrasonography — Endoscopy — Thermography

— Different types of biotelemetry systems and patient monitoring — Electrical safety.
Unit VvV ASSISTING AND THERAPEUTIC EQUIPMENTS 9 Hours
Pacemakers — Defibrillators — Ventilators — Nerve and muscle stimulators —Diathermy — Heart

Lung machine — Audio meters — Dialyzers.




Course Outcomes Cognitive
At the end of this course, students will be able to: Level
CO1. | Explain the basic physiology and biomedical applications of different types
Understand
of transducers.
CO2. | Explain the different Electro Physiological Measurements. Understand
COa3. | Explain the different non electrical parameter measurements on human
Understand
body.
CO4. | Explain the concept of modern methods of imaging techniques. Understand
CO5. | Explain the concept of medical assisting and therapeutic equipment. Understand
Text Book(s):
T1. Khandpur R.S, “Handbook of Biomedical Instrumentation”, Tata McGraw-Hill, 3rd Edition,

T2.

Refe
R1.

R2.

R3.
R4.

Web

1.
2.

New Delhi, 2014.
Leslie Cromwell, “Biomedical Instrumentation and Measurement”, Prentice Hall of India,

New Delhi, 2007.
rence Book(s):

John G. Webster, “Medical Instrumentation Application and Design”, John Wiley and sons,

4th Edition New York, 2009.
Joseph J. Carr and John M. Brown,” Introduction to Biomedical Equipment Technology”,

John Wiley and sons, 4th Edition, New York, 2000.
Duane Knudson,” Fundamentals of Biomechanics”, Springer, 2003.
Ed. Joseph D. Bronzino, “The Biomedical Engineering Hand Book”, 2nd Edition, Boca

Ratnn C.RC. Precc || . 200N

References:

http://www.mtu.edu/biomedical/research/biosensors/

http://www.eecs.umich.edu/courses/bme458
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Course Code:19EIEN1010 Course Title: Analytical Instrumentation

Cour§e Category: Professional Course Level: Mastery
Elective
I:;_:'I('):_PéHoursNVeek) Credits:3 | Total Contact Hours:45 Max Marks:100

Pre-requisites
» Engineering Chemistry
Course Objectives
The course is intended to:
1. Explain the concepts and application of various spectrophotometers.
2. Describe Nuclear magnetic resonance, types of mass spectrometers and electron
microscope.
3. Compare different types of chromatography.
4. Summarize the working and characteristics of different analyzers.

5. lllustrate the measuring techniques for Pollutant gases from industries.

Unit | COLORIMETRY AND SPECTROPHOTOMETRY 9 Hours
Spectral methods of analysis— Beer-Lambert law - Colorimeters — UV-Visible

spectrophotometers — Single and double beam instruments — Sources and detectors — IR
Spectrophotometers — Types — Attenuated total reflectance flame photometers — Atomic
absorption spectrophotometers — Sources and detectors — FTIR spectrophotometers — Flame
emission photometers — Fluorescence spectrophotometer.

Unit Il NUCLEAR MAGNETIC RESONANCE AND MICROSCOPIC 9 Hours
TECHNIQUES
NMR - Basic principles — NMR spectrometer — Applications - Electron spin Resonance

spectroscopy — Basic principles, Instrumentation and applications. Scanning Electron
Microscope (SEM) - Basic principles, Instrumentation and applications. Transmission Electron
Microscope (TEM) — Basic principles — Instrumentation and applications. Mass spectrometers —
Different types — Applications.

Unit 111 CHROMATOGRAPHY 9 Hours
Different techniques — Techniques by chromatographic bed shape- Column chromatography

Planer Chromatography - Paper Chromatography - Thin layer Chromatography-Applications —
Techniques by physical state of mobile phase - Gas chromatography — Detectors — High-
pressure liquid chromatographs — detectors - Applications - Techniques by separation

mechanism lon exchange chromatography-size-exclusion chromatography — Applications.




Unit IV pH METERS AND DISSOLVED COMPONENT ANALYZERS 9 Hours

Principle of pH measurement, glass electrodes, hydrogen electrodes, reference electrodes,
selective ion electrodes, ammonia electrodes, biosensors, dissolved oxygen analyzer — Sodium
analyzer — Silicon analyzer.

Unit V INDUSTRIAL GAS ANALYZERS AND POLLUTION 9 Hours
MONITORING INSTRUMENTS
Types of gas analyzers — Oxygen, NO2 and H2S types, IR analyzers, thermal conductivity

analyzers, analysis based on ionization of gases. Air pollution due to carbon monoxide,

hydrocarbons, nitrogen oxides, sulphur dioxide estimation - Dust and smoke measurements.

Course Outcomes Cognitive
At the end of this course, students will be able to: Level
CO1. | Explain the concepts and application of various spectrophotometers Understand
CO2. | Describe Nuclear magnetic resonance, types of mass spectrometers and
: Understand
electron microscope.
CO3. | Contrast the different types of chromatography based on construction and
. o Understand
working principle
CO4. | Summarise the working and characteristics of different analyzers Understand
CO5. | lllustrate the measuring techniques for Pollutant gases from industries Understand

Text Book(s):

T1. R.S. Khandpur, Handbook of Analytical Instruments, Tata McGraw Hill publishing Co. Ltd.,
2nd edition, 2006.

T2. G.W. Ewing, Instrumental Methods of Analysis, McGraw Hill, 2004.

T3. H.HWillard, L.L.Merritt, J.A.Dean, F.A Settle, Instrumental methods of analysis, CBS
publishing & distribution, 1995.

Reference Book(s):
R1 Braun, R.D., Introduction to Instrumental Analysis, McGraw — Hill, Singapore, 2006.

R2 Liptak, B.G., Process Measurement and Analysis, CRC Press, 2005.

Web References:
1.  www.nptel.ac.in




Course Articulation Matrix
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Course Code:19EIEN1012 Course Title: Agricultural Instrumentation

Course Category: Professional Course Level: Master
Elective ] y
I§I:1('):.PéHoursNVeek) Credits:3 | Total Contact Hours:45 Max Marks:100
Pre-requisites
> Nil

Course Objectives
The course is intended to:
1. Explain the concept of soil properties
2. Understand the importance of sensors used in agricultural systems.
3. Explain the importance of instrumentation in irrigation
4. Understand the automation scheme for green house
5

. Implement the automation techniques in agriculture

Unit | Basics of Soil science 9 Hours
Engineering properties of soil pH, conductivity, resistivity, temperature, soil moisture and salinity,

ion concentration measurement, method of soil analysis, Instrumentation for environmental
conditioning of seed germination and growth.

Unit Il Sensors 9 Hours
Necessity of sensors in agriculture instrumentation, sonic anemometers, hygrometers, fine wire

thermocouples, open & close path gas analysers,remote sensing and biosensors in agriculture:
infrared & UV bio sensor methods in agriculture, agro-metrological instrumentation weather
stations.

Unit Il Instrumentation for Irrigation 9 Hours
Water distribution & management control, Auto drip & sprinkler irrigation systems, irrigation

canal management systems, upstream & downstream control concept, SCADA for DAM
parameters & control.

Unit IV Greenhouse Parameters and Instrumentation 9 Hours
Flow diagram of sugar plant, sensors & instrumentation set up, Flow diagram of fermenter &

control (batch process), flow diagram of dairy industry & instrumentation set up for it, juice

extraction control process & instrumentation set up.




UnitV Agricultural Automation 9 Hours

Automation in earth moving equipments & farm equipments, application of SCADA & PLC in
packing industry and cold storage systems, implementation of hydraulic, pneumatic & electronics
control circuits in harvesters cotton pickers. classification of pumps: pump characteristics, pump

selection & installation.

Course Outcomes Cognitive
At the end of this course, students will be able to: Level

CO1. | Explain about concept of soil properties. Understand
CO2. | Describe the different sensors used in agricultural instrumentation Understand
COa3. | Explain the Water distribution & management using irrigation system. Understand
CO4. | lllustrate the concept of greenhouse automation system. Understand
COS5. | Expalin automation techniques by evaluating agricultural parameter Understand

Text Book(s):
T1. Industrial Instrumentation by D. Patranabis, Tata Mcgraw Hill pub
T2. Mineral Processing Technology by Wills B.A., Pergamon Press, 4th Ed

T3. G.S. Sawhney —Non-Conventional Energy Resources, PHI Learning Private Limited, 1st
ed., 2012

Reference Book(s):
R1. Agricultural Engineering; RadheyLal: Saroj Publication

R2. Principle of Farm Machinery, R.A Kepner, Roy Bainer;: CBS Publication

Web References:
1. 1.http://Inptel.ac.in/video.php
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Course Code:19EIEN1013 Course Title: Instrumentation System Design

Cour§e Category: Professional Course Level: Mastery
Elective
I:;_:'I('):_PéHoursNVeek) Credits:3 | Total Contact Hours:45 Max Marks:100
Pre-requisites
> Nil

Course Objectives

The course is intended to:
Understand the basic concepts and standards of Instrumentation system

Develop Signal Conditioning circuit for Temperature Sensor
Explain the concepts the Control system design

Design Electronic PID controllers for Process Control Applications.

o A~ w0 D~

Design a Microcontroller based Instrumentation system for measuring and controlling.

Unit | Instrumentation Basic Concepts 9 Hours
Calibrating and testing standards for Instruments and transducer — NEMA, DIN, BIS and ANSI

standards — P&l symbols: SAMA & ISA, P&l diagram for flow, pressure, level and temperature
process.

Unit Il Signal Conditioning for Transducers 9 Hours
Analog Signal Conditioning: Overview of bridge circuits and OP-AMP based amplifiers — Design
consideration for thermocouple and RTD — Digital Signal Conditioning: Overview of ADCs and
DACs — Analog and Digital Conversions — Hardware structure of DAS.

Unit 111 Control System Instrumentation 9 Hours
Standard Instrumentation Signal levels — Sensor Transmitter — Transmission lines — Steps in

Control System design — Selection of Controlled, Manipulated and Measured variable — Process
safety — Process alarms — Safety interlocks System (SIS) — Interlocks and Automatic shutdown
systems.

Unit IV Analog Controllers 9 Hours
Electronic Controllers — Error detector — Single Mode: Design of Two Position and Three Position

Control, Proportional, Integral, and Derivative modes — Composite Controller modes: Design of
Pl, PD, PID.




9 Hours
UnitV Microcontroller Based Instrumentation

Case study — Temperature Monitoring and control: Temperature IC Sensor, Signal Conditioning
— ADC - Interface of Microcontroller — DAC — Driver circuit for Heater — PID algorithm and

Programming for temperature control.

Course Outcomes o
Cognitive

At the end of this course, students will be able to: Level
CO1. | Explain the basic concepts of Instrumentation system Understand
CO2. | Design Signal Conditioning circuit (Analog and Digital) for Temperature

Sensor Apply
CO3. | Summarize the concepts of Control system design Understand
CO4. | Design Analog PID controllers for Process Control Applications. Apply
COS5. | Design a Microcontroller based Instrumentation system for measuring

and controlling. Apply

Text Book(s):
T1. Dale E. Seborg, Thomas F.Edger, Process dynamics and Control, 2nd Edition, Willey,
T2. C.D. Johnson, Process Control Instrumentation Technology, 8th Ed, PHI, 2014 education

Reference Book(s):
R1. Instrumentation Engineers Handbook- Process measurement volume | and Process control
volume Il, by B.G.Liptak, Chilton Book Company, 2001

R2. Process Instrumentation and control handbook by Considine D. M., McGraw Hill pub.

Web References:
1. 1.http://nptel.ac.in/video.php




Course Articulation Matrix
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Course Code:19EIEN1025 Course Title: Instrumentation and Testing

Cour§e Category: Professional Course Level: Mastery
Elective
I:;_:'I('):_PéHoursNVeek) Credits:3 | Total Contact Hours:45 Max Marks:100

Pre-requisites
> Nil
Course Objectives

The course is intended to:

1. Explain the fundamental concepts of measurements

2. Understand the measurement of electrical quantities

3. Understand the measurement of physical quantities and functioning of display devices.
4. Describe the data acquisition and storage devices

5. Explain the test concept of virtual instrumentation and test procedures

Unit | Basics of Measurements 9 Hours

Sl Units, Standards, Functional elements of an instrument, Static and Dynamic characteristics
— Errors. PMMC and MI Instruments: Construction - Working - Errors — D Arsonval
Galvanometer: Construction - Working - Errors.

Unit Il Electrical Quantity Measurements 9 Hours

Bridges: Wheatstone's bridge, Maxwell bridge, Schering bridge and Wein bridge.
Potentiometers: Crompton potentiometer and drysdale polar potentiometers - Watt meter -
Single phase energy meter, Power factor meter, LCR Meter - Instrument transformers.

Unit Ill Physical Quantity Measurements and Display Devices 9 Hours

Classification of transducer — Selection and specification of transducers — Resistive, Capacitive
and Inductive transducers — Piezoelectric and Optical transducer. Display Devices: CRT
Display, digital CRO, DSO, LED, LCD & Dot matrix display

Unit IV Data Acquisition System and Storage Devices 9 Hours

Data acquisition system: components - signal conditioning — Sample and hold circuit - ADC —
DAC. Storage devices: X-Y recorder, magnetic tape recorder, hard disk, CD ROM, USB drive.
Unit V Virtual Instrumentation and Test Procedures 9 Hours

PC based instrumentation — Bed of nails fixtures. Introduction to LabVIEW environment -

LabVIEW foundation — Signal acquisition using LabVIEW — Test procedure automation.




Course Outcomes i,
Cognitive
At the end of this course, students will be able to: Level
CO1. | Explain the fundamental concepts of measurements and measuring
. Understand
instruments.
CO2. | Describe the measurement of various electrical parameters.
Understand
COa3. | lllustrate the measurement of physical parameters and the concept of
. . Understand
display devices.
CO4. | Describe data acquisition system and storage devices Understand
CO5. | Explain the fundamentals of virtual instrumentation and the test
Understand
procedures
Text Book(s):
T1. AK. Sawhney —A course in Electrical and Electronic Measurements and Instrumentationl,

Refe

R1.

R2

R3
R4

RS

Web
1.

Dhanbat Raj & Co., 2015
rence Book(s):

Alan V. Oppenheim, Alan S.Willsky, S.HamidNawab, —Signals & Systemsll, 2ndEdition,

Prentice Hall, 2015.
K. Lal Kishore and Kishore, —Electronic Measurements and Instrumentationll, Pearson, 1st

Edition, 2009
Jovithajerome, —Virtual Instrumentation Using LABVIEW, 2010, PHI learning Pvt Itd

Jose Moreira, Hubert Werkmann, —An Engineer's Guide to Automated Testing of High

Speed Interfaces, 2™ Edition, ARTECH house, 2010
Wilson, —Test and measurements: know it alll, Newnes (imprint of Elsevier), 2009,

References:
www.nptel.ac.in
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Course Code: 19EIEN1026 Course Title: Smart Sensor Instrumentation

(E:Ioel:::isvee Category: Professional Course Level: Mastery
I:;::'I(')::PéHoursNVeek) Credits:3 | Total Contact Hours:45 Max Marks:100
Pre-requisites

> Nil

Course Objectives
The course is intended to:

1. Explain the structure of Smart Sensors

2. Describe the data acquisition through the sensor

3. Summarize the various communication protocol used for data processing
4. Elucidate wireless technology used in sensor system.
5

. Provide knowledge on inbuilt sensors in Smart devices

Unit | INTRODUCTION TO SMART SENSORS 9 Hours
Mechanical to Electronic transition in Sensing — Nature of Sensor — Integration of Micromachining

and Microelectronics - Evolution of Smart Sensors - Components of Smart Sensors — General
Architecture of Smart Sensors

Unit I DATA ACQUISITION THROUGH SENSOR 9 Hours
Amplification and Signal Conditioning: Instrumentation amplifier — Sleep mode operational

amplifier - Rail to Rail operational amplifier - 4-20ma Signal transmitter — Digital conversion:
sampling, Quantizing and encoding — MCU control and sensor interface — Techniques and
system integration: Linearization — PWM Control — Auto zero and Auto range — Diagnostics —
Reducing EMC and RFlI

Unit lll COMMUNICATION FOR SMART SENSOR 9 Hours
Overview of Communication Organization and standards — Automotive protocols: CAN — LIN —

Media Oriented Systems Transport — Flex ray - Industrial usage of CAN — MCU with integrated
CAN — LonTalk Protocol — Ml bus — Other aspects of Network communications

Unit IV WIRELESS SENSING 9 Hours
Introduction of RF and Spread spectrum — Wireless data and communication — Zigbee — ANT+ -

6LoWPAN — NFC — Zwave — Dust networks — RF Sensing: Surface acoustic waves - RADAR —

LIDAR — GPS — Remote emission sensing — Intelligent transportation system - RFID — Telemetry.




UnitV SMART SENSOR DEVICES 9 Hours

Case Study: Sensors in Mobile phones: Touch sensor, Proximity Sensor, Ambient light sensor,
Hall sensor and Finger print sensor — Sensors in Automotive vehicles: Air flow sensor, Engine
speed sensor, Manifold Absolute Pressure Sensor, Spark Knock Sensor, Fuel Temperature
Sensor and Voltage Sensor - Sensors in Wearables: Electro-chemical Bio Sensor, Wearable

electrodes, Stain, temperature and pressure sensors.

Course Outcomes Cognitive
At the end of this course, students will be able to: Level

CO1. | Explicate the Structure of Smart Sensors and build the sensor Understand
CO2. | Describe the data acquisition from sensor to other devices Understand
CO3. | Summarize the various communication protocol used for data processing Understand
CO4. | Elucidate wireless technology used in sensor system Understand
CO5. | Explain the sensors used in various smart devices Understand

Text Book(s):

T1. Randy Frank “Understanding Smart Sensors” 3rd Edition, CRC Press, 2014

T2. Krzysztof Iniewski “Smart Sensors for Industrial applications” CRC Press, 2013

Reference Book(s):

R1. Kevin Yallup, Krzysztof Iniewski “Technologies for Smart Sensors and Smart fusion” CRC
Press, 2014

R2. Gerard Meijer, Kofi Makinwa, MichielPertijs “Smart Sensor Systems: Emerging
Technologies and applications” John wiley and Sons Ltd, 2014

R3. S.C.Mukhopadhyay, G.S.Gupta “Smart Sensors and Sensing Technology” Springer, 2008

Web References:
1.  https://new.abb.com/motors-generators/service/advanced-services/smart-sensor
2. https://www.intersil.com/en/applications/industrial/smart-sensor.html

3. http://www.smartsensors.com/
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Course Code: 19EIEN1027

Course Title: Wireless Sensor Networks

Course Category: Professional .
Elective Course Level: Mastery
I?:.:'I('):.PéHoursNVeek) Credits:3 | Total Contact Hours:45 Max Marks:100

Prerequisites: The student should have undergone the course(s):
> Nil
Course Objectives

The course is intended to:
. Understand the Adhoc WSN

1

2. Know the architecture of WSN

3. Describe the sensor data processing through networking

4. lllustrate the topology structure of WSN

5. Explain the WSN hardware and its s/w tool
UNIT I - INTRODUCTION TO WSN 9
Fundamentals of Wireless Communication Technology — The Electromagnetic Spectrum
— Radio propagation Mechanisms — Characteristics of the Wireless Channel -mobile ad
hoc networks (MANETs) and wireless sensor networks (WSNSs): concepts and
architectures. Applications of Ad Hoc and Sensor Networks. Design Challenges in Ad
hoc and Sensor Networks.
UNIT Il - ARCHITECTURES 9
Single-Node Architecture - Hardware Components, Energy Consumption of Sensor
Nodes, Operating Systems and Execution Environments, Network Architecture - Sensor
Network Scenarios, Optimization Goals and Figures of Merit, Gateway Concepts.
UNIT Il - NETWORKING SENSORS 9
Physical Layer and Transceiver Design Considerations, MAC Protocols for Wireless
Sensor Networks, Low Duty Cycle Protocols And Wakeup Concepts - S-MAC, The
Mediation Device Protocol, Wakeup Radio Concepts, Address and Name Management,
Assignment of MAC Addresses
UNIT IV — INFRASTRUCTURE ESTABLISHMENT 9
Topology Control, Clustering, Time Synchronization, Localization and Positioning,

Sensor Tasking and Control



UNIT V - SENSOR NETWORK PLATFORMS AND TOOLS 9

Operating Systems for Wireless Sensor Networks, Sensor Node Hardware — Berkeley

Motes, Programming Challenges, Node-level software platforms, Node level Simulators,

State-centric programming.

Course Outcomes

Cognitive
At the end of the course students will be able to: Level
CO1. | Attain the knowledge on Adhoc and Sensor Networks Understand
CO2. | Explain the sensor Node architecture Understand
CO3. | lllustrate the knowledge on Network protocols Understand
CO4. | Describe the operation of Sensor Tasking and Control. Understand
CO5. | Elucidate the plat form of sensor network and its tools Understand
Text Books

1.

Holger Karl, Andreas Willig, ‘Protocols and Architectures for Wireless Sensor
Networks’, John Wiley, 2005.

. Feng Zhao, Leonidas J. Guibas, ‘Wireless Sensor Networks- An Information

Processing Approach’, Elsevier, 2007

Reference Books

1.

C. Siva Ram Murthy, and B. S. Manoj, "Ad Hoc Wireless Networks: Architectures

and Protocols ", Prentice Hall Professional Technical Reference, 2008.

. KazemSohraby, Daniel Minoli, and TaiebZnati, “Wireless Sensor Networks-

Technology, Protocols, and Applications”, John Wiley, 2007.

3. Anna Hac, “Wireless Sensor Network Designs”, John Wiley, 2003.

4. BhaskarKrishnamachari,’Networking Wireless Sensors’, Cambridge Press,2005.

5. Mohammad llyasandimadMahgaob, ‘Handbook of Sensor Networks: Compact

Wireless And Wired Sensing Systems’, Crc Press, 2005

Web References

1.

www.nptel.ac.in
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Control and Automation Electives

Course Code:19EIEN1018 Course Title: Fluid Power System

Course Category: Professional Course Level: Master
Elective ] y
I§I:1('):IP(§HoursNVeek) Credits:3 | Total Contact Hours:45 Max Marks:100
Pre-requisites
> Nil

Course Objectives
The course is intended to:
1. Understand the principles of fluid power system
2. lllustrate the construction and working of hydraulic system and its components.
3. Explain the working of valves, actuators and industrial hydraulic circuits
4. Understand the working of components in pneumatic system
5

. Explain the pneumatic DCVs and pneumatic circuits

Unit | FLUID POWER PRINCIPLES AND FUNDAMENTALS 9 Hours
Introduction to Fluid power - Types of fluid power systems - Hydraulic system components -

Pneumatic system components - Application of Pascal’s Law in hydraulics-Advantages of fluid

power system -Applications of Fluid power system -Properties of hydraulic fluids - Types of fluids.

Unit Il HYDRAULIC SYSTEM AND COMPONENTS 9 Hours
Pumping theory - Pump classification - Construction and working of gear pumps, Vane pumps,

Piston pumps - Construction and working of linear actuators - Special cylinder - Rotary actuator
— Construction and operation of direction control valves (DCV), Pressure control valve, Flow

control valve — Construction and operation of accumulators, Intensifiers

Unit Il HYDRAULIC CIRCUITS 9 Hours
Hydraulic symbols - Hydraulic circuits using 4/2 and 4/3 DCVs — Electro Hydraulic circuits -

Speed control circuits - Sequencing circuit - Regenerative circuit - Accumulator circuit —
Application of intensifier - Hydraulic circuit for Grinding Machine - Hydraulic braking in

Automobiles.




Unit IV PNEUMATIC SYSTEM AND COMPONENTS 9 Hours
Properties of air — Compressor - Types of compressor - Construction and operation of air filter,

air regulator and air lubricator - Pneumatic symbols - Pneumatic linear actuator - Rotary

actuator - Constriction and working of pneumatic direction control valves and Flow controls valve.

UnitV PNEUMATIC CIRCUITS 9 Hours
Pneumatic circuits for single acting cylinder and Double acting cylinder using 3/2, 5/2 and 5/3

DCVs — Electro Pneumatic circuits - Cascade method for two Cylinders - Hydro-Pneumatic circuit

- Material handling system circuit.

Course Outcomes Cognitive
At the end of this course, students will be able to: Level
CO1. | Explain the principles of fluid power system Understand
CO2. | Describe the construction and working of hydraulic system and its
Understand
components.
COa3. | lllustrate the working of valves, switches, actuators and industrial
C Understand
hydraulic circuits
CO4. | Summarize the working of components in pneumatic system Understand
COS5. | Describe the pneumatic DCVs, pneumatic circuits and application Understand
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