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B. Tech in Electronics and Communication Engineering
(with Specialization in Cyber Physical System)

(a) Mission of the Department

Mission Stmt - 1

Build an educational process that is well suited to local needs as well as satisfies the national and international
accreditation requirements

Mission Stmt - 2

Attract the qualified professionals and retain them by building an environment that fosters work freedom and
empowerment.

Mission Stmt - 3

With the right talent pool, create knowledge and disseminate, get involved in collaborative research with reputed
universities, and produce competent graduands.

(b) Program Educational Objectives (PEO)
The Program Educational Objectives for the Electronics and Communication Engineering program describe accomplishments that graduates are

expected to

attain within a few years of graduation.

PEO -1

Establish themselves as successful and creative practicing professional engineers, both nationally and globally, in the related
fields of Electronics and Communication Engineering. .

PEO -2

PEO-3

PEO -4

(c) Mission of the Department to Program Educational Objectives (PEO) Mapping

Apply the acquired knowledge and skills in solving real-world engint;ring problems; develop novel technology and. désign
products which are economically feasible and socially relevant. o Y %
Develop an attitude of lifelong learning for sustained career advancement and adapt to the changing multidisciplinary profession.

Demonstrate leadership qualities, effective communication skills, and to work in a team of enterprising people in the
multidisciplinary and multicultural environment with strong adherence to professional ethics.

Mission Stmt. - 1 Mission Stmt. - 2 > Mission Stmt. -3
PEO -1 H H H
PEO-2 L M H
PEO-3 M L H
PEO-4 H H H
H - High Correlation, M~ Medium Correlation, L — Low Correlation
(d) Mapping Program Educational Objectives (PEO) to Program Learning Outcomes (PLO)
Program Learning Outcomes (PLO)
A Program Specific
P DNEENC ~e jaduate Attributes (GA) Outcomes (PSO)
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H - High Correlation, M — Medium Correlation, L — Low Correlation

Program Specific Outcomes (PSO)
Graduates of baccalaureate degree program in ECE must demonstrate knowledge and hands-on competence in the ability to:

PSO -1

Analyze and verify the correctness of CPS implementations against system requirements and timing constraints.

PSO -2

Design CPS requirements based on operating system and hardware architecture constraints.

PSO-3

Implement specific software CPS using existing synthesis tools and analyze the functional behavior of CPS based on standard

modeling formalisms.
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(e) Program Structure for B.Tech in Electronics and Communication Engineering with Specialization in Cyber Physical System

1. Humanities & Social Sciences 2. Basic Science Courses (B)
including Management Courses (H)
Course Course Hours/ Week Golrse . Hours/
Code Title L[T[P|C : B
18LEH101J |English 2]0]2[3 Code , _Title LIT|P|C
18LEH102J | Chinese 18PYB101J Phy3|cs:. Electromagnetic Theory, Quantum 3l1l215
18LEH103J |French Mechanics, Waves and Optics
18LEH104J | German 200l213 18CYB101J |Chemistry ‘ 3[1]12]5
18LEH105J |Japanese 18MAB101T |Calculus and Linear Algebra : 3[1/0/4
18LEH106J |Korean 18MAB102T | Advanced Calculus and Complex Analysis 3(1]0/4
18PDH101L | General Aptitude 0lol21 18MAB201T Transfolrlms and Boundary Value Problems 3[1/0/4
18PDH102T | Management Principles for Engineers| 2 | 0 | 0 | 2 18MAB203T P,mbab'l'ty and Stor:hastrc Process 3111014
18PDH103J | Social Engineering 110l 212 18MAB302T Drscrete Mathematics for Engineers 3[1/0/4
18PDH201L | Employability Skills & Practices 0021 18BTB101T |Biology : _|2]0]0]|2
Total Learning Credits 12 Total Leaming Credits 32
3. Engineering Science Courses (S) 4. Professional Core Courses (C)
|
Course Course w:gsk/ Course Course w:;i/ |
Code Title LIT|P] C Code Title DWT | RF%C
18MES101L |Engineering Graphics and Design 1104 3 ||| 18ECC102J |Electronic Devices 3|02 4
18EES101J |Basic Electrical and Electronics Engineering 3112 5 |[|18ECC103J |Digital Electronic Principles 3/0/2] 4
18MES103L | Civil and Mechanical Engineering Workshop 1104/ 3 || 18ECC104T |Signals and Systems 3(1]0] 4
18CSS101J |Programming for Problem Solving 3/0/4]| 5 |/|18ECC105T |Electromagnetics and Transmission Lines 3/0/0] 3
18ECS201T |Control Systems 3/0/0] 3 18ECC201J |Analog Electronic Circuits 3/0|2] 4
Total Learning Credits 19 ||| 18ECC202J |Linear Integrated Circuits 3|02 4
18ECC203) Microprocessor, Microcontroller-and Interfacing 300l2] 4
Techniques
18ECC204J | Digital Signal Processing 31012 4
18ECC205J |Analog and Digital Communication 31012 4
18ECC206J |VLSI Design 31012 4
18ECC301T |Wireless Communications 3/1/0] 4
18ECC302J |Microwave & Optical Communications 3/0/2] 4
18ECC303J | Computer Communication Networks 31012 4
18ECC350T |Comprehension 0[1]0] 1
.. < 2P\ Total Learning Credits 52
5. Professional Elective Courses (E) 6. Open Elective Courses (O)
Course Course Hours/ Week Course Course Hours/ Week
Code Title LIT|P| € Code Title LIT(P|[ C
Professional Elective - 1 3/0/0| 3 Open Elective - 1 3/10]0] 3
Professional Elective - 2 3/0/0| 3 Open Elective — 2 3/10]0] 3
Professional Elective - 3 3/0/0| 3 Open Elective - 3 3/0/0] 3
Professional Elective -4 3/0/0| 3 Open Elective - 4 3/0/0] 3
Professional Elective = 5 3/0/0| 3 Total Learning Credits 12
Professional Elective - 6 3/0/0] 3
Total Learning Credits 18
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7. Project Work, Seminar, Internship In th Dy e (]
Industry / Higher Technical Institutions (P) i
Course Course
Course Course S : Wk
Week Code Title LIT/P|C
Code Title LIT|IP|C 18PDM101L | Professional Skills and Practices 0/0]2] 0
18ECP101L |Massive Open Online Course- | 18PDM201L | Competencies in Social Skills olol2l o
18ECP102L |Industrial Training - | 0j0|2]| 1 18PDM203L | Entrepreneurial Skill Development
18ECP103L |Seminar - | 18PDM202L | Critical and Creative Thinking Skills olol2l o
18ECP104L |Massive Open Online Course- Il 18PDM204L |Business Basics for Entrepreneurs
18ECP105L [Industrial Training - Il olol|2] 1 18PDM301L  |Analytical and Logical Thinking Skills ololal o
18ECP106L |Seminar - Il 19PDM302L |Entrepreneurship Management
18ECP107L [Minor Project olole]| 3 18LEM101T | Constitution of India 110]0] 0
18ECP108L |Internship (4-6 weeks) 18LEM102J  |Value Education 1/0(1] 0
18ECP109L |Project 0lo0 /(200 10 18GNM101L |Physical and Mental Health using Yoga 0/0]2] 0
18ECP110L |Semester Internship 18GNM102L_|NSS
Total Learning Credits 15 18GNM103L |NCC 0j0/210
- " ||18GNM104L |NSO
18LEM109T _[Indian Traditional Knowledge 1]0/0] 0
18LEM110L  {Indian Art Form 0710240
18CYM101T _|Environmental Science 1104043 0
Total Learning Credits -
List of Professional Elective Courses (E) List of Open Elective Courses (0)
Any 6 Courses Any 4 Courses
Course Course Hours/ Week Course Course Hours/ Week
Code Title L | Prraime Code Title L|T|P|C
18ECE250T | Principles of Cyber Physical System 3/0] 0158 18ECO101T [Short-Range Wireless Communication 31003
18ECE251T Embedded and Implanted Devices for Cyber 3lo0lo0 3 18EC0O102J |Electronic Circuits & Systems 21023
Physical System 18ECO103T |Modern Wireless Communication Systems | 3 | 0 | 0 |3
Sensors and Actuators for Cyber Physical 18ECO104J | Audio and Speech Processing 21023
18ECE2S2T [ ctem 3101913 | [18ECO105T Undenwater Acoustics 3003
18ECE253T Unsupervised Intelligence in Cyber Physical 3000l 3 18EC0O106J |PCB Design and Manufacturing 2(0]2]3
System 18ECO107T [Fiber Optics and Optoelectronics 31003
18ECE254T |Real Time Cyber Physical System 3 o ORMOR{S 18ECO108J | Embedded System Design using Arduino 21023
18ECE350T | Cyber Physical Interface and Automation 3L 071343 18ECO109J |Embedded System Design using Raspberry 2101213
18ECE351T High Performance Computing for Cyber 300l0]l 3 Pi
Physical System 18ECO110J |3D Printing Hardware and Software 2(0]2]3
18ECE352T |Cyber Physical Control System 310]0] 3 18ECO131J | Virtual Instrumentation 20213
18ECE353T | Cyber Security 31033 18ECQ132T | Analytical Instrumentation 3/0]0]3
Cloud and Distributed Systems for Cyber 18ECO133T|Sensors and Transducers 3/0]0]3
18eCEs Physical System il 18ECO134T|Industrial Automation 3/0[0]3
18ECE355T |Design of Cyber Physical System 3/070] 3 18ECO135T | Fundamentals of MEMS 3/10/013
18ECE356T |Mobile Cyber Physical System 31010 3 [18ECO121T|Basics of Biomedical Engineering 3[0]o0]3
18ECO122T |Hospital Information Systems 3/]0/0]3
18ECO123T |Biomedical Imaging 3/]0/0]3
18ECO124T |Human Assist Devices 3]0(0]3
18ECO125T | Quality Control for Biomedical Devices 3/0/0]3
18ECO126T | Sports Biomechanics 30,0713
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(f) Program Articulation for B.Tech in Electronics and Communication Engineering with Specialization in Cyber Physical System

Course
Code

Course Name

Program Learning Outcomes (PLO)

Graduate Attributes

PSO

\Analysis, Design,

5
[Environment &

Suetainahility

18ECS201T

Control Systems

X |Problem Analysis

v |Design & Development

v |Modern Tool Usage
v |Society & Culture
v |Ethics

v |Individual & Team Work

+ [Communication

' Project Mgt. & Finance

v |Life Long Learning

v |PSO-2

v |PSO-3

18ECC102J

Electronic Devices

—~

<

<

~

18ECC103J

Digital Electronic Principles

18ECC104T

Signals and Systems

18ECC105T

Electromagnetics and Transmission Lines

I|x

< |x
<

KT

~|=|~|x|pso-1

(=

18ECC201J

Analog Electronic Circuits

18ECC202J

Linear Integrated Circuits

< |

18ECC203J

Microprocessor, Microcontroller and Interfacing Techniques

IX|

I

18ECC204J

Digital Signal Processing

18ECC205J

Analog and Digital Communication

TIK|C|T|T

18ECC206J

VLSI Design

18ECC301T

Wireless Communication

KT

NN

18ECC302J

Microwave & Optical Communications

I TS| K| T ||| || T | T [Engineering Knowledge

I(T KT |ZIT XTI

KT

SN

18ECC303J

18ECC350T

Computer Communication Networks

1
~

Comprehension

I

I

S e e S g g R o

<

T IX|T

18ECP101L/
18ECP104L
18ECP102L/
18ECP105L

Massive Open Online Course-I/ll

Industrial Training-I/Il

~
~

T Nk

Fan| | S
~

y

~

~

18ECP103L/
18ECP106L
18ECP107L/
18ECP108L

Seminar-I/Il

SO I B o Ll BN

Minor Project / Internship (4-6 weeks)

18ECP109L/
18ECP110L

18ECE250T

Project / Semester Internship

Princibles of CyBéf F;hygicél System \

I | <
I | <

S e oL i ol P

| T AT | WS

Tl |xT ||
<

T | Z

18ECE251T |
18ECE252T

Embedded and Implanted Devices for Cyber Phy5|cal System

| Sensors and Actuators for Cyber Phy5|cal System

=<

—

18ECE253T

Unsupervised Intelligence in Cyber Physical System

NS

18ECE254T
18ECE350T

Real Time Cyber Physical System

Cyber Physical Interface and Automation

EES

T~z

—~|r—

SRS

18ECE3SIT |
| 18ECE352T |
18ECE353T

High Performance Computing for Cyber Phy3|cal System

Cyber PhyS|caI Control System

Cyber Secunty

<

18ECE354T
18ECE355T

Cloud and Distributed Systems for Cyber Physical System

Design of Cyber Physical System

T

||| (T | (T (x| | T

Lol = ol i ol i ol

~|—|—|r

18ECE356T

Mobile Cyber Physical System

H

ol ) o gt e ol e ol (-l I e ) o) P

M

H- H/gh Correlation, M — Medium Correlation, L — Low Correlat/on PSO - Program SpeCIfIC Outcomes (PSO)
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(g9) Implementation Plan for B.Tech in Electronics and Communication Engineering with Specialization in Cyber Physical System

Semester - | Semester - I
§ Hours/ Week . Hi Week
Code Course Title CTTTpl C Code Course Title 5 ”'S/T 51 c
18LEH102J- |Foreign Language (Chinese/ French/ German/ 0 3 18LEH101J |English 2/0]2] 3
18LEH106J |Japanese / Korean) 18MAB102T |Advanced Calculus and Complex Analysis 3/1]0] 4
18MAB101T |Calculus and Linear Algebra 3/1/0] 4 18PYB101J Physics: Electromagnetic Theory, Quantum 301121 5
18CYB101J |Chemistry 3|11]2] 5 Mechanics, Waves and Optics
18CSS101J |Programming for Problem Solving 3/0/4] 5 18MES101L |Engineering Graphics and Design 1/0/4] 3
18MES103L | Civil and Mechanical Engineering Workshop 1/0/(4] 3 18EES101J |Basic Electrical and Electronics Engineering 3[1]12] 5
18PDM101L |Professional Skills and Practices 0/0[2] 0 18PDH101L |General Aptitude 002 1
18LEM102J |Value Education 1/0(1] 0 18LEM101T | Constitution of India 1/0/0] 0
18GNM102L |NCC /NSS /NSO 0j0j2] 0 18GNM101L |Physical and Mental Health using Yoga 0/0]2] 0
Total Learning Credits 20 Total Learning Credits 21
Semester - Il Semester - IV
§ Hours/ Week " Hours/ Week
Code Course Title f ursT e; C Code Course Title f ursT e; C
18MAB201T |Transforms and Boundary Value Problems 3|/1/0] 4 18MAB203T |Probability and Stochastic Process 3 |10 4
18ECS201T |Control Systems 3/0|0] 3 18BTB101T |Biology AL W0 |2
18ECC102J |Electronic Devices 3|02 4 18ECC201J |Analog Electronic Circuits NP0 | 2972
18ECC103J |Digital Electronic Principles 3|02 4 18ECC202J |Linear Integrated Circuits 3|1042| 4
18ECC104T |Signals and Systems 3|11/0| .4 Professional Elective-1 3/0(0] 3
18ECC105T |Electromagnetics and Transmission Lines 30| 043 Open Elective-1 3/0/0] 3
18PDH103J |Social Engineering 1/042] 2 18PDH102T |Management Principles for Engineers 2/0]0] 2
18PDM201L |Competencies in Social Skills 0jl012] 0 18PDM202L |Critical and Creative Thinking Skills 0/0]2] 0
18CYM101T |Environmental Science 110(0|™0 Total Learning Credits 22
Total Learning Credits 24
Semester - V Semester - VI
. Hours/ Week X Hours/ Week
Code Course Title f ursT e; C Code Course Title f ursT e; C
18MAB302T |Discrete Mathematics for Engineers 3/1/07] 4 18ECC206J |VLSI Design 31012 4
18ECC203) Microprocessor, Microcontroller and Interfacing 300l2 4 18ECC302J |Microwave and Optical Communications 3/0]2] 4
Techniques 18ECC303J |Computer Communication Networks 3/0]2]| 4
18ECC204J |Digital Signal Processing 3|02 4 18ECC350T |Comprehension 0[1]0] 1
18ECC205J |Analog and Digital Communication 3|02 4 Professional Elective-3 3/0]0] 3
Professional Elective - 2 Ol MOxiOr|@FF Professional Elective-4 3/0/0] 3
Open Elective — 2 3900007 3 Open Elective-3 3/0]0] 3
LEEEEI. Massive Open Online Course-| / Industrial {OECRIOL Massive Open Online Course-Il / Industrial
LIEE Training-l / Seminar- 0024 18ESSL/ Training-Il / Seminar-II vl
18ECP103L 9 18ECP106L 9
18PDM301L |Analytical and Logical Thinking Skills 0j0j2] 0 18PDH201L |Employability Skills and Practices 0j0]2] 1
18LEM110L |Indian Art Form 0j0j2] 0 18LEM109T |Indian Traditional Knowledge 1/0/0] 0
Total Leaming Credits 23 Total Learning Credits 24
Semester - VI Semester - VIiI
. Hours/ Week § Hours/ Week
Code Course Title f ursT e; C Code Course Title f urST e; C
18ECC301T | Wireless Communications 3[1]0] 4 18ECP109L /|, . .
Professional Elective-5 3]0 0] 3 || {18ecpatoL |Froiect /Semester intemship 0|0]%0] 10
Professional Elective-6 3/0[0] 3
Open Elective-4 3/0/0] 3
gEgmggt/ Minor Project / Internship (4-6 weeks) 0j0|6]| 3
Total Learning Credits 16 Total Leaming Credits 10
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B. Tech in Electronics and Communication Engineering

(with Specialization in Cyber Physical System)

2018 Regulations

Engineering Science Courses (S)

Department of Electronics and Communication Engineering
SRM Institute of Science and Technology
SRM Nagar, Kattankulathur — 603203, Kancheepuram District, Tamilnadu
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L
Course | yorcopory | Course CONTROL SYSTEMS Course Professional Core
Code Name Category 31010
Pre-requisite 18MAB102T Co-requisite 18ECC104T Progressive Nil
Courses Courses | Courses , 9
Course Offering Department ‘ Electronics and Communication Engineering ‘Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): ‘The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Leam about mathematical modeling techniques of mechanical and electrical systems 2N {1123 ]4]5[6]7[8[9]10[11[12]13[14]15
CLR-2: |Impart knowledge about the transient and steady state error and analysis gl ‘ W, 5|6
CLR-3: |/dentify and analyze stability of a system in time domain using root locus technique lals g = ‘ 5 3
CLR-4: |Know about different frequency domain analytical techniques 8 °\; i‘ S (5|8 | g 5 8 _ 18| é&
CLR-5: |Acquire the knowledge of a controller for specific applications ¢ N el 2 =, 5= % | NS | i S| 2|5 2|2
CLR-6: |Impart knowledge on controller tuning methods || £|lg| ¢ ‘ AEIRAR-IE: | | Sls|l%5|c|g8l8 | =
82| 2l S8 | &3 3| 5 o | Bl g | 8|0884 5
5133 3 é‘ﬂ o =] = | B st 2| 2|TESY S
st G O o ‘B s | 2 €5 P = 2 ks s |+ E
Course Learning Outcomes (CLO): | At the end of this course, learers will be able to: 88 S % 2= } g |3 | 2 213 £ 2 % dic8 o
S|ald vl . o O S -3 0 I O = S T Ol - S
CLO-1: |Determine Transfer function of a system by mathematical modeling, block diagram reduction and signal flow graphs |.1,2 |80 80 \HIH| - - - -1 -1 -]-[-]-1-1TH]-T]-
CLO-2: |ldentify the standard test inputs, time domain specifications and calculate steady state error [12] 85|80 | H | I-L‘_ _ -—Jr—- - |- - H| -
CLO-3: |Plot a root locus curve and analyze the system stability using Routh array _a 12319085 HpHY - [ -] - S B H| -
CLO-4 : |Analyze the frequency domain specifications from bode and polar plots | 23190 85 AH WH [8&g - | - | - | - -l -1 -1 -]1H]|-
CLO-5: |Design a closed loop control system for specific application 11,2,3] 80 | 80 [_H |H| -1 -]-]-][-1-1-1-1-1-1H]-
CLO-6: |/dentification of controller parameters and tuning . v 1,23 85 | 85 | Rt H ;_H—| -l -ft-{-1-1-{-1-f-1-1H-
Duration E 1 L ISE ) y w5 &Y
(houn 9 9 9 | 9 9
SLO-1 |Open and closed loop control system Standard test signals and their expression | Poles and zeros of a system Frequency domain analysis Controllers-Significance and Need
S-1
SLO-2 |Feedback and Feed forward control systems Type number and order of a system |Pole zero plot and concept of s plane | Frequency domain specifications Stability of closed loop systems
SLO-1 Transfer function of a system and basis of Laplace | Transfer functlon' of First order system for | Proper, Strictly Proper and Improper Frequefnlcy domain plots, minimum and SISO and MIMO control systems
§2 transforms Step and ramp signal |systems non minimum phase systems
’ ? Transfer function of First order system | o5 ) Correlation between time and
SLO-2 |Need for mathematical mo@g{ - ~ |imputse and parabolic signal Chzactinst/c equation frequency domain Types of controllers-ON-OFF,P,I,D
General transfer function of second order | Concept of stability from pole zero Bode plot approach and stabilit, .
SLO-1 | Representation of mechanical translational system Iocatiog yiremp analygs o / Composite Controller-P1,PD and PID
S-3 systems using differential equation and | 2o "N . o 20
SLO-2 determination of transfer function Identlﬁcatlpn of dampmg factor and Negd for Stab/I/lty analysis and Rules for sketching bode plot Controller parameters and tuning
classification based on it available techniques methods
SLO-1 Step response of critically damped second | Necessary and sufficient Condition for
S-4 Representation of mechanical rotational systems |order system stability Bode plot of typical systems Design Specification, controller
SLO2 and determination of transfer function _Step_response of under damped second Significance of Routh Hurwitz P yp 4 configurations- ON-OFF controller
) N order system Technique
SLO-1 Conversions of Mechanical system to Electrical | Step response of over damped second Computation of Routh array ' -
system order system ) Design Specification, controller
s3 St f und d d ord Bode plot of typical systems configurations-PID controller
SLO-2 |f-V and f-I electrical analogies syi?ecssp 0n1Se 0 UNaAmpea Secona ofaer | g, ¢, array of stable systems
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Time domain specifications and their -
SLO-1 e Routh array of Unstable systems Polar plot and significance i
S-6 Block diagram reduction rules and methodology | Significance y / 4 g ,[:;i?gn of speed control system for DG
SLO-2 Numerical solution Routh array of Unstable systems Nyaquist stability criterion
SLO-1 . . . . Transient and steady state error analysis  |Root locus technique b Design of control system for Twin Rotor
§.7 fe\&aégsgzn of transfer function using block diagram Sketching of polar plot on polar graphs Multi input Multi output System(TRMS)
SLO-2 Static and dynamic Error coefficients Rules for sketching root locus with one degree of freedom
s-8 SLo-t Signal flow graphs and evaluation of transfer Static error constants and evaluation of Root locus plot of typical systems Polar plot of typical systerms Case study 1
SLO2 function steady state error p ypieal sy p pical sy Y
SLo-1 Dynamic error constants and evaluation of
S-9 Block diagram to signal flow conversion ty d Root locus plot of typical systems Polar plot of typical systems Case study 2
SLO2 steady state error
Learning 1. Nagrath.J and Gopal.M,, “Control System Engineering”, 5! Edition, New Age, 2007 3. Gopal.M, “Control System Principles and Design”, 2"d Edition, TMH, 2002
Resources 2. Benjamin C Kuo, “Automatic Control System”, 9" edition, John Wiley & Sons, 2010 4. Sivanandam and Deepa, “Control system Engineering using MATLAB”, 2" edition, Vikas publishers, 2007

Learning Assessment

Bloom'’s Continuous Learning Assessment (50% weightage) Final Examination (50% weightage)
Level of Thinking CLA -1 (10%) CLA -2 (15%) CLA-3(15%) CLA -4 (10%)
Level 1 Remember 40% 30% 30% 30% 30%
Understand
Level 2 Apply 40% 40% 40% 40% 40%
Analyze
Level 3 Eualuate 20% 30% 30% 30% 30%
reate
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com

1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu

Dr. T. Deepa, SRMIST

2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jci.com

2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in

Mrs. R. Bakhya Lakshmi, SRMIST

B.Tech (ECE-CPS)

SRM Institute of Science & Technology — Academic Curricula (2018 Regulations)




B. Tech in Electronics and Communication Engineering
(with specialization in Cyber Physical System)
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Course Course Course . L|T|P]|C
Code 18ECC102J Name ELECTRONIC DEVICES ‘ Category Professional Core 3510l 2 a
Pre-requisite | ;o-rg101 Co-requisite |, , Progressive | o 00001y, 18ECC202J, 18ECE203T, 18ECE303T, 18ECE321T, 18ECE322T
Courses Courses Courses =
Course Offering Department |Electronics and Communication Engineering |Data Book / Codes/Standards Nil ®
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Provide a basis for understanding semiconductor material, how a pn junction is formed and its principle of operation | | 1 [ 2 [ 3 | 102184 5# [7]8]9[10[11]12[13[14]15
CLR-2: |Explain the importance of diode in electronic circuits by presenting appropriate diode applications ‘ | | s
CLR-3: |Discuss the basic characteristics of several other types of diodes that are designed for specific applications ’ ‘ X I § RS
CLR-4: |Describe the basic structure, operation and characteristics of BJT, and discuss its use as a switch and an amplifier. glzs| = g | = % é §
CLR-5: |Describe the basic structure, operation and characteristics of MOSFET, and discuss its use as a switch and an amplifier. 8 °\; < §, z g ’ | % 5 3 < % &
. |Use modem engineering tools such as PSPICE to carry out design experiments and gain experience with instruments o]l e|s = ISR | | 2 i S| o 22 b
CLR-6: . . . . o | .2 £ BN 24P = s o | &» g £ £ 2|3 [
and methods used by technicians and electronic engineers £|2|§ = | 2| 2| 2 el Els| 58S |5
£1&/2 |2/fa 88 3|5 |=|5|%/8|cis48
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: | 3|3 S g3 |s|8|8|s| L2/ ¢ @ dlod o
S g b Gla | 8|28 6K 2|38 |a|l5|2|852
CLO-1: |Explain the operation, characteristics, parameters and specifications of semiconductor diodes and special diodes 116070 Hl - |-1-1-1-1-1-1-1-|-/M|-1]-/-
CLO-2: |lllustrate important applications of semiconductor diodes and special diodes. P . 2 16070 P <|»- | -1~ - - -l - M- -
CLO-3: anglsvavi iﬁzﬁr transistor construction, operation, characteristics and parameters, as well as its application in amplification 1 160! 70 [T A e I S I I R I e N
. A PRl > | )
. |Review field-effect transistor construction, operation, characteristics and parameters, as well as its application in |
CLO-4: | = "~ o 1160|70 H|l=-|-|-|-|-|-|-|-|-|-|M|-|L|-
amplification and switching. |
CLO-5: |Construct a circuit, then make functional measurements to understand the operating characteristics of the device / circuit. 3 | 70875 -l -l -]l -JH| -] -] -]1-]-]-]-]L]L]-
CLO-6 : | Solve specific design problem, which after completion will be verified using modern engineering tools such as PSPICE. 2070175 -l -/-]l-JH|-]-]JLIH|M|-M]|-]-]-
Duration Semiconductor Diodes Diode Circuits Special Diodes Bipolar Junction Transistors MOS Field-Effect Transistors
(hour) 15 15 15 15 15
SLO-1 Bas:p spmlcopductor theoty: Intrinsices HWR operation, Efficiency and ripple factoriBackward diode Physical structure Physical structure
S extrinsic semiconductors ‘ '
SLO-2 |Current flow in semiconductors Problem solving | Varactor diode Device operation of BJT AD/,%/\’SC :EOﬁ eration of E-MOSFET & D-
SLO-1 | PN junction theory: Equilibrium PN junction Center;Tap R e.d. Transformgr gV Step recovery diode Current—VgItage charateristics of CE BJT |-V characteristics of E-MOSFET
s2 operation, Efficiency and ripple factor Ke. configuration _
SLO-2 |Forward biased PN junction Problem solving Point-contact diode g:,:%/;tr-a\/gfge charateristics of CE BJT Problem solving
SLO-1 |Reverse biased PN junction Bndge FWR operation, Efficiency and Metal-semlconductor junction: Structure, Current-Vt_)Itage characteristics of CB BJT Derive drain current
53 ripple factor Energy band diagram . configuration _
SLO-2 |Relation between Current and Voltage Problem solving Forward & Reverse Characteristics of Current—Vt_)Itage characteristics of CB BJT Problem solving
Schottky Diode configuration
4?5 3::8; Lab 1: PN Junction Diode Characteristics = |Lab 4: Diode clipping and clamping circuits |Lab 7: Series and Shunt Regulators LC?rch/?s BJT and MOSFET Switching Lab 13: Repeat Experiments
SLO-1 | Calculate depletion width Filters: Inductor & Capacitor Filters Tunnel Diode g:;;ezt;;%fge characteristics of CC BJT Derive transconductance
6 ARG Currgnt-VoIta e characteristics of CC BJT
SLO-2 |Calculate barrier potential Problem solving Tunnel Diode otag Problem solving
configuration
S-7 | SLO-1 |Derive diode current equation Filters: LC & CLC Filters Gunn Diode BJT as an amplifier CMOS FET
B.Tech (ECE-CPS) SRM Institute of Science & Technology — Academic Curricula (2018 Regulations) 10




SLO-2 |Derive diode current equation Problem solving Gunn Diode BJT as a switch MOSFET as an amplifier
Effect of Capacitance in PN junction: . ) ) y .

s SLO-1 Transition Capacitance Diode Clippers IMPATT Diode BJT circuit models — h-parameter MOSFET as a switch

SLO-2 |Diffusion Capacitance Problem solving IMPATT Diode BJT circuit models — hybrid-1r parameter | Problem solving

S | SLO1 ) ) i . L ) . Lab 11: Photoconductive Cell, LED, and . L

9-10 | SLO=2 Lab 2: Zener diode characteristics Lab 5: BJT Characteristics Lab 8: MOSFET Characteristics Solar Call Characteristics Lab-14: Model Examination

SLO-1 gnedrgy band structure of PN Junction Diode Clampers PIN Diode gJTb fsmg c(;r cu:tg ang‘stablllty RSy Biasing Circuits for MOSFET: Gate Bias
s11 iode : ase bias and emitter bias

SLO-2 Ideal dlod_e and its current-voltage Problem solving PIN Photodiode Problem solving Problem Solving

characteristics

SLO-1 |Terminal characteristics & parameters Voltage Multipliers Avalanche photodiode Voltage-divider bias Self-bias
§12 Zener diode: Characteristics, breakdown

SLO-2 |Diode modeling mechanisms Laser diode Problem solving Problem Solving

. . Zener resistances and temperature effects q : . .

13 SLO-1 |DC load line and analysis Zener diode as voltage requlator Problem solving Collector-feedback bias Voltage-divider bias

SLO-2 |Problem solving Problem solving Problem solving Problem solving Problem Solving

S | SLO1 . . . . o - \ . 4 Voo Lab 12: Simulation experiments using Lab 15: End-Semester Practical
1415 SL02 Lab 3: Diode rectifier circuits Lab 6: BJT Biasing Circuits Lab 9: MOSFET Biasing Circuits PSPICE Examination
1. David A. Bell, Electronic Devices and Circuits, 5 ed., Oxford University Press, 2015 5. Robert L. Boylestad, Louis Nashelsky, Electronic Devices and Circuit Theory, 11t ed., Pearson Education, 2013
Learning 2. Donald Neamen, Electronic Circuits: Analysis and Design, 3 ed., McGraw-Hill Education, 2011| 6. Muhammad Rashid, Microelectronic Circuits: Analysis & Design, 2" ed., Cengage Learning, 2010
Resources 3. Adel S. Sedra, Kenneth C. Smith, Microelectronic Circuits: Theory and Applications, OUP, 2014 | 7. Muhammed H Rashid, Introduction to Pspice using OrCAD for circuits and electronics, 3 ed., Pearson, 2004
4. Thomas L. Floyd, Electronic Devices”, 9" ed., Pearson Education, 2013 8. Laboratory Manual, Department of ECE, SRM University

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - 0
Level'i'?m;km CLA=1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examinafion (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice

Level 1 Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Understand

Level 2 ﬁﬁg:ize 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%

Level 3 E‘:s'a‘:zte 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % -

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts

1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.ani@gmail.com 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Mr. Manikandan AVM, SRMIST

2. Mr. Hariharasudhan — Johnson Controls, Pune, hariharasudhan.v@jcl.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in 2. Dr. Diwakar R Marur, SRMIST
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L|T|P|C
Course | ygrcoqoay | Gourse DIGITAL ELECTRONIC PRINCIPLES Course Professional Core
Code Name Category 310214
Pre-requlsite 18EES101J Co-vequisite Nl Progressive 18ECC203J, 18ECC206J, 18ECE206.
Courses Courses Courses , 3
Course Offering Department |Electronics and Communication Engineering |Data Book / Codes/Standards Nil ®
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: [Understand binary codes, digital arithmetic operations and able to simplify Boolean logic expressions P i i | h) 2 B | 4 5# [7]8 9 [10][11[12]13[14]15
CLR-2: |Describe how basic TTL and CMOS gates operate at the component level ‘ j» | |
CLR-3: |Able to design simple combinational logics using basic gates and MSI circuits ’ ‘ I 5
. |Familiarize with basic sequential logic components: flip-flops, registers, counters and their usage, and able to design and W §lt | s
CLR-4: X T o . = Z 38| &
analyze sequential logic circuits and Finite State Machines. tls| = e ’ | = =8 3
CLR-5: |Know how to implement logic circuits using PLDs. slE|E S 5| & N | £ g 3 Ilg e
. |Use modem engineering tools such as PSPICE / Logisim to carry out design experiments and gain experience with 8l e|s = | sl xS | & i S| o 2|2 b
CLR-6: |. . . . o | 2 £ 3| 2| & R © ‘ a £ Sl |23 [
instruments and methods used by technicians and electronic engineers E|2|§ S| E| e 2hS | 2| el Eles| 5l 8|S |5
£le|x gle|&/8 28|38 | 8|53 2|&ig <
RIS I R IR I HEE R K
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: FSH 08 Cagiinn 2. Slelg| 5|88 g £ &l alalg f0
Ao I Il fl&l8l2/2lalG|H|2]8|a|5|R[2I1
. |Simplify Boolean expressions; carry out arithmetic operations with binary numbers; apply parity method for error detection |
CLO-1: and correction 1190175 HW s ™| - |- -] |- ST )
CLO-2: Explain the operational characteristics / properties of digital ICs; implement gates as well as other types of IC devices using 1 180 ' 70 T . ]I_-_ N e ]
" |two major IC technologies, TTL and CMOS. W . Pa | |
. |ldentify eight basic types of fixed-function combinational logic functions and demonstrate how the devices / circuits can be |
CLO-3: LA o 23190 |75 UM H| - H| - - -] -
used in building complete digital systems such as computers.
CLO-4: |Analyze and design Mealy and Moore models of sequential circuits using several types of flip-flops. 23190 |75 -IMIH| - H| - | -] -1 -]-]-]1-]1-1]-1]-+
CLO-5: |Implement multiple output combinational logic circuits using PLDs; Explain the operation of a CPLD and FPGA. 2 18075 SIMIH| - L - - - - -]
cLO-: |Solve specific design problem, which after completion will be verified using modern engineering tools such as PSPICE / 2 QOJ 75 AR "I 7 H S A A T A R O VR R )
Logisim = A 2 |
I o . - ]
Duration ?irrlnagifﬁ:‘;ct‘i?)i; E;gnal:)a;@:rt\h:,itfi::g Logic Families Combinational Systems Sequential Systems Memory and Programmable Logic
(hour) 7 > 4 > g
15 15 15 15 15
Binary Codes, Digital Arithmetic and ¢ ) ) . . . .
o1 SLO-1 Simplification of Boolean Functions _’Tdbid_’% P Binary anthztf-un/ts Flip-flop and Latch: SR latch, RAM Memory decoding
SLO-2 |Error detecting codes TTL Logic Family Adder JK flip-flop, T flip-flop, D flip-flop ROM
SLO-1 | Error correcting code Totem-pole TTL Design of Half adder Master-slave RS flip-flop grogrammable Logic Devices (PLDs):
§-2 asic concepts
SLO-2 |Hamming Code open-collector and tristate TTL Design of Full adder Master-slave JK flip-flop PROM
SLO-1 |Arithmetic number representation Schottke}{ T.TL’ Sl Subtractor Registers & Counters PROM as PLD
53 characteristics
SLO-2 |Binary arithmetic Metal Oxide Semiconductor logic families | Design subtractor using logic gates Shift registers (SISO, SIPO, PISO, PIPO) | Programmable Array Logic (PAL)
S | SLO-1 LAB 1 Study of logic qates LAB4: Design-éfvd implement encoder and | LAB 7: Implement combinational logic LAB 10: Design and implement LAB 13: Construct combinational circuit
4-5 | SLO-2 oty orfogic gi decoder using logic gates functions using standard ICs Synchronous Counters using Logisim
$-6 | SLO-1 |Hexadecimal arithmetic N-MOS n-bit parallel adder & subtractor Universal shift register Programmable Array Logic (PAL)
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SLO-2 |Hexadecimal arithmetic P-MOS look ahead carry generator Counters: Asynchronous/Ripple counters | Programmable Logic Array (PLA)
SLO-1 |BCD arithmetic simplification CMOS logic circuits Decoder Synchronous counters, Modulus-n Counter | Programmable Logic Array (PLA)
S-7 — -
Minimization of Boolean Functions: - . . , - . ) ,
SLO-2 Algebraic simplification Characteristics of MOS logic Encoder Ring counter, Johnson counter Design combinational circuits using PLD’s
SLO-1 |Problems on Algebraic simplification %)_angr_e MQS I_og/c circuits(CMOS) with Multiplexer Up-Down counter Design combinational circuits using PLD’s
s-8 igital circuit
SLO-2 |Karnaugh map simplification Electrical characteristics Demultiplexer Mealy and Moore model Design combinational circuits using PLD’s
S | SLO-1 |LAB 2: Design and implement Adder and |LAB 5: Design and implement Multiplexer |LAB 8: Verify characteristic table of flip- . R 7 . ) o
9-10 | SLO2 | Subtractor using logic gates and Demultiplexer using logic gates flops LAB 11: Construct and verify shift registers | LAB 14: Model Practical Examination
SLO-1 | Problems on Kamaugh map simplification |Fan-out Code converters Synchronous (Clocked) sequential circuits gf‘gi nhombinational Giroults using
S-11
SLO-2 |Problems on Kamaugh map simplification |Propagation Delay Magnitude comparators Synchronous (Clocked) sequential circuits | Design sequential circuits using PLD’s
SLO-1 | Quine McCluskey Power dissipation Magnitude comparators Synchronous (Clocked) sequential circuits | Design sequential circuits using PLD’s
$-12 -
SLO-2 |Tabulation method Noise margin Parity generators (Odd parity) Analyze & d deglgn oo Design sequential circuits using PLD’s
sequential circuits
SLO-1 ?;%ﬂ;’;j:;ggg’; MeCluskey or Supply voltage levels Parity generators (Even parity) State reduction Design sequential circuits using PLD’s
$-13 - — p : e )
SLO-2 Eq)sggge problems using Tabulation Operational voltage levels L’;‘;’g;ﬁr}?g@ R binational logic by State assignment Design sequential circuits using PLD’s
S | SLO-1 |Lab 3: Design and Implement 2-bit LAB-6: Design and implement code LAB 9: Construct and verify 4-bit ripple , S e .
14-15| SLO-2 |Magnitude Comparator using logic gates | converters using logic gates counter, Mod-10/Mod-12 ripple counters 5% Congruct mini project work LAB 15: University Pracical Exam
i i iletti- Diqi ian wi i i ih
1. Morris Mano M, .M' chael D. Ciletti, Digital Design with an Introduction to the Verilog HDL, 5t ed., 4. Ronald J. Tocci, Digital System Principles and Applications, 10 ed., Pearson Education, 2009
. Pearson Education, 2014 . . . e "
Learning ) : s - f . Donald P Leach, Albert Paul Malvino, Goutam Saha, Digital Principles and Applications, 6! ed., Tata-
R 2. Charles H Roth (Jr), Larry L. Kinney, Fundamentals of Logic Design, 5 ed., Cengage Learning India ¢
esources Edition. 2010 Mcgraw Hill, 2008 o
3. Thomas L. Floyd, Digital Fundamentals, 10 ed., Pearson Education, 2013 B'NLAE MANYAL, Department of ECE, SRM University
Learning A nent
, Continuous Learning Assessment (50% weightage) ) - 0
Level'i'?m;km CLA= 1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examinafion (50% weightage)
9 Theory. Practice Theory Practice Theory Practice Theory Practice Theory Practice
r. Level 1 Remember 20% 20% 15% 15% 15% 15% 15% 15% 1% 15%
Understand
Level 2 ﬁﬁg:ize 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 E‘r’:'a‘::te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % -
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com | 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Mr. Viswanathan B, SRMIST
2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jcl.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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Course Course Course . L|T|P
Code 18ECC104T Name SIGNALS AND SYSTEMS Category C Professional Core s 1110 | a
Pre-requisite . Co-requisite Progressive
Courses Nil Courses ‘ 18MAB201T Courses 18ECC204J, 18ECS201T, 18ECE240T, 18ECE241J
Course Offering Department | Electronics and Communication Engineering  [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Know about requirements of signal and system analysis in communication. TERZ % 10213456789 [10[11[12]13[14]15
CLR-2: |Understand the analysis of Periodic and Aperiodic Continuous time Signals using Fourier series and transforms s
CLR-3: |Educate about Continuous time system through Laplace transform and Convolution integral X § RS
CLR-4: |Understand the characterization of the Discrete time signals and system through DTFT, Convolution sum tlz| = § = % E,’ 3
CLR-5: |Understand the concept of Z-Transform for the analysis of DT system 8 °\; = S 5 & % 5 8 =g ®
. | Develop expertise in time-domain and frequency domain approaches to the analysis of continuous and discrete systems o]l e|s = sl xS 2 = S| = 5|2 P
CLR-6: o : . ; . > | 8| E 2l 248 c|8lela E £ 2 8|3 |8
and also the ability to apply modem computation software tool for the analysis of electrical engineering problems £|2|§ 2| 2SS 2= el S|ls| 5|82 | 35
&= 212888 |35 =8 5|8 e |fq%
5| 3 B Flc 2w ozt s 5 2 g flags
5| B8 2| 3| 5|25 S|lal2| 28|88 8|7T =
Course Learning Outcomes (CLO): |At the end of this course, learers will be able to: T 8|8 S| el3|s|l8]8 2 2]z £ s a S o g o
R S A flael8l &2 2lalG|H|2]8|a|5|R[281
CLO-1: |Understand the various classifications of Signals and Systems 116560 Hl - -1 -1-]-1-]1-1-]|-1-"]1-1-1]1-1]-
CLO-2 : |Analyze Periodic and Aperiodic Continuous time Signals using Fourier series and Fourier Transform 2 | 65|60 R I o A T e R R R - |- - -
CLO-3: |Analyze and characterize the Continuous time system through Laplace transform and Convolution integral. 2 | 65|60 O I I R T T I S I R I R -
CLO-4: |Analyze and characterize the Discrete time signals and system through DTFT, Convolution sum 2 | 65| 60 N N R T B B B B R B
CLO-5: |Analyze and characterize the Discrete time system using Z transform 2 | 65] 60 - H M| - - - - -]
CLO-6: |Apply the mathematical techniques used for continuous-time signal and discrete-time signal and system analysis 2 | 65160 -l H|-IMIM| -] -] -]1-]-]-1-]L|-7]-
Analysis of LTI DT Syst
Duration Classification of Signals and Systems | Analysis of Continuous Time Signals Analysis of LTI CT System Analysis of DT Signals and Systems na ys!s ° ysiom
using Z-Transform
(hour)
12 12 12 12 12
SLO-1 |Introduction to signals and systems Introduction to Fourier series System modeling Representation of sequences Z transform — introduction
S-1 p - ] ; ) p — p
SL02 Requ:rgn?ents of s:gpal gnd system Regregen(atlon of Continuous time Description of differential equations Discrete frequency spectrum and range Region of convergence of finite duration
analysis in communication Periodic signals sequences
. . . g Fourier series: Trigonometric ) : ¢ ' Discrete Time Fourier Transform (DTFT) - )
52 SLO-1 |Continuous time signals (CT signals) representation Solution of Differential equation Existence Properties of ROC
SLO-2 |Discrete time signals (DT signals) Z:;Zi;g;gj; Triggi Differential equation: Zero initial condiitions | DTFT of standard signals Properties of ROC
SLO-1 ﬁs/g ;es/%?;it/f: of signals: Siep, Rarmgy Fourier series: Cosine representation Differential equation: Zero state response | Properties of DTFT Properties of Z transform
S-3 : p - — Y
SLO-2 g;g gfwseirt’/g”on of signals: SEScieGh Fourier series: Cosine representation Differential equation: Zero Input response | Properties of DTFT Properties of Z transform
SLO-1 |Basic operation on the signals Symmetry conditions Total Response Inverse DTFT Unilateral z transforms
S4 : - : g
SLO-2 |Problems on signal operations SPgr)’f; imes pr Couligeigpime Fourier Step response Practice on IDTFT Properties of z transform
SLO-1 g/ags&ﬁczzlzn Of. c dT an_d DZ’s:gnals: Practice problems on Fourier series Impulse response Impulse response of a system with DTFT |Bilateral Z transforms
el e : s
’ assification of CT an signals: ) ) ) requency response of a system wi .
SLO-2 Deterministic & Random signals. Practice problems on Fourier series Frequency response DTFT Properties of z transform
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SLO-1 |Energy signal Gibb’s Phenomenon Convolution integral Practice problems Relation between DTFT and Z transform
S-6
SLO-2 |Power signal Parseval’s relation for power signals Properties of convolution Practice problems Practice problems
SLO-1 |Even & Odd signals Power density spectrum, Practice Problems g%lutlon % llnea( 2t coefiicient condition for causality in Z domain
s7 ifference equations
SLO-2 |Even & Odd signals Frequency spectrum. Practice Problems Initial condlitions condition for stability in Z domain
SLO-1 |CT systems and DT systems Fourier transform: Introduction igvr;aféfr’:;d systom analysis withdSRiage Solution of difference equations Inverse Z transform
S-8
SLO-2 |Classification of systems: Static & Dynamic|Representation of Continuous time signals |Convergence of Laplace Transform Zero input response Power series expansion
” Properties of Continuous time Fourier . Solution of difference equations with Zero . . ,
so SLO-1 |Superposition theorem transform Properties of Laplace transform state response Inverse Z transform with Partial fraction
SLO-2 |Linear & Nonlinear system 5;?1‘; ?gﬁs of Continuous time Fourier Properties of Laplace transform Total response Inverse Z transform with Partial fraction
SLO-1 |Time-variant & Time-invariant system Parseval’s relation for energy signals Inverse Laplace transform Evaluation of Impulse response Residue method
$-10
SLO-2 |Time-invariant system Energy density spectrum Problems Evaluation of Step response Convolution method
SLO-1 | Causal system ?nalysts of LTI system using Fourier Analysis a_nd charactenzatlc;n of LTI Convolution Properties Anglysts and characterization of DT system
S-11 ransfqrm : _ system. using Laplace tran§ form using Z;transform _
SLO-2 | Noncausal system Analysis of LTI system using Fourier Analysis a/jd characterization of LTI Convolution Sum Anglysts and characterization of DT system
Transform system using Laplace transform using Z-transform
SLO-1 |Stable & Unstable,LTI System Practice problems on Fourier Transform | Practice problems on Laplace transform | Circular convolution ggicst;gi#roblems on LTI-DT systems in 2
$-12 : -
SLO-2 |Unstable, LTI System Practice problems on Fourier Transform _|Practice problems on Laplace transform | Frequency response Zicst;giﬁrob/ems on LTI-DT systems in Z
1. Alan V Oppenheim, Ronald W. Schafer Signals & Systems, 2" ed., Pearson Education, 2015 John G. Proakis, Manolakis, Digital Signal Processing, Principles, Algorithms and Applications, 4 ed.,
Learning 2. P.Ramakrishna Rao, Shankar Prakriya, Signals & Systems, 2 ed., McGraw Hill Education, 2015 Pearson Education, 2007.
Resources 3. Simon Haykin, Barry Van Veen, Signals and Systems, 2" ed., John Wiley & Sons Inc., 2007 Software: Matlab Student Version Release 2011a, Mathworks, Inc. The Matlab Student Version and
4. Lathi B.P, Linear Systems & Signals, 2 ed., Oxford Press, 2009 toolboxes may be purchased through the Mathworks website at http.//www.mathworks.com/
Learning A nent
, Continuous Learning Assessment (50% weightage) ) - 0
Level'i'?m;kin CLA -1 (10%) CLA-2 (15%) CLA-3 (15%) CLA—4 (10%)# Final Examinafion (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 40% : 30% - 30% - 30% - 30% .
Understand
Level 2 Apply 40% g 40% - 40% - 40% - 40% .
Analyze
Evaluate o , o } o } o : o )
Level 3 Create 20% 30 % 30% 30 % 30%
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com | 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Dr. A. Ruhan Bevi, SRMIST
2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jci.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in 2. Dr. D. Malathi, SRMIST
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L
Course | yepceqos | Gourse ELECTROMAGNETICS AND TRANSMISSION LINES Course Professional Core
Code Name Category 310013
Pre-requisite 18PYB101. Co-requisite Nil Progressive 18ECC301T
Courses Courses Courses , 3
Course Offering Department | Electronics and Communication Engineering  [Data Book / Codes/Standards ® Clark's Table, IS : 456-2000
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Gain knowledge on the basic concepts and insights of Electric field P il i | 1278 ]4[5[6[7[8]910[11[12[13[14[15
CLR:2: Gain knowledge on the basic concepts and insights of Magnetic field and Emphasize the significance of Maxwell’s ‘ | |
" |equations. ’ ‘ I z
CLR-3: |Interpret the wave propagation in guided waveguide. "’ § RS
CLR-4: |Acquire the fundamental knowledge on Transmission Line Theory. tls| = g ’ V= % é 3
CLR-5: |Acquire the knowledge on transmission line parameter calculation and impedance matching concepts. S °\; < S 5| & | | % 5 8 =g &
CLR-6: Acquire knowledge on theoretical concepts and analysis techniques to find solutions for problems related to €15 5 D kst | 'g; NG| L % i 5| o g = |3
" |electromagnetic wave propagation and Transmission line Theory. £/ &g s|l2| 2| 53|32 ‘ e S| 5| = 5|2 8 =
ElEl2| |2lE|8 8|3 388 |= 8|z dlzlcgzx
5|22 8 5188 sz 5|4 8|2 3|8 5987
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: FSH 08 Cagiinn 2. Sl 8 sl 8|88z |2 a|lalagfg
B I glal8|l£l2|8|6|H5 2|8 |a[5/82|88%2
CLO-1: |Apply the concepts and knowledge to solve problems related to electric field. P 2160160 L M_’l—l |-l -l-]-J-]-f-]-]-]-]-]1L
CLO-2: |Analyze the concepts of Magnetic field and Maxwell’s equations in the real world application. 2 | 60| 60 HIM [ = - - -]-1- o I L
CLO-3: |Translate the phenomenon of guided wave propagation and its mode of propagation. 1160 60| WH | _M_]‘__; -l - o I B R - 1L
CLO-4: |Describe the importance of transmission line theory applicable to low frequency transmission lines. 1160 |60 M{H|-]-]-1]1-1-+- R e e B A
CLO-5: |Solve transmission line parameter and impedance matching through analytical and graphical methods. | 2 ]60]60 MI{H| -] -] -] -]-1-1-1-1-1-1-1-1M
. |Demonstrate how electromagnetic waves are generated using Maxwell’s equations and how Transmission lines are used to %
CLO-6: . . ’ ) 2 16060 MiH| -] -] -|-]-]-]-|-]-]L]-]-|H
transfer electromagnetic energy from one point to another with minimum losses over a wideband of frequencies. |
. . : 4| Electromagnetic Wa_ve;al;d o) P Transmission Line Calculator and
Duration Electrostatics Magnetostatics and Maxwells Equations Waveguides Transmission Line Theory Impedance Matching
(hour)
9 9 9 9 9
SLO-1 |Introduction Energy density in electrostatic field Introduction Transmission line parameters Introduction
S-1
SLO-2 |Rectangular co-ordinate Problem discussion. Waves in general Transmission line parameters Smith chart Introduction
SLO-1 |Cylindrical & Spherical Co-ordinate f’Ot s'ayart' Jau-MaglRield inteisity due Plane wave in lossless dielectric Transmission line equivalent circuit Reﬂeqtlon coefficient, Stalndu?g wave ratio
§2 3 L3 \to Infinite line charge gy s Input impedance calculation in smith chart
SLO-2 |Review of vector calculus H- due finite and semi finite line charge Plane wave in free space Explanation Practice problems.
SLO-1 |Coulomb’s Law and field intensity ;%Zp furfresnt;lrcwtal epyaPpiicatigiyintinito Plane wave in good conductor Transmission line equation derivation Single stub matching Introduction
S-3 p
SLO-2 |Problem based on coulomb’s law Infinite Sheet current Problems based on plane waves in Problem discussion. Procedure for single stub matching
lossless, free space and good conductor
SLO-1 dE.leC.mC f'eld due fo continous chxg Infinitely long coaxial Transmission line Rectangular waveguide Transm:ss:on line characteristios: lossless Problems solving in smith chart
S4 istribution-. Concept line
SLO-2 |Derivation of E due Infinite Line charge Problem based on ACL. Rectangular waveguide-Problems Distortionless line. Problems solving in smith chart
S-5 | SLO-1 |Electric field due to sheet charge Magnetic flux density Transverse Electric (TE) mode Input impedance derivation ZZ'; z(ff:nc:rmatchmg using Quarter wave
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SLO-2 |Problem based on sheet charge Problem based on magnetic field and flux. | Transverse Electric (TE) mode-problems | Problems for input impedance calculation. |Problems.

SLO-1 |Electric field due to volume charge Maxwell’'s equation for static field Transverse Electric (TE) mode Standing wave ratio Single stub tuner
>0 SLO-2 |Electric flux density Faraday’s law Transverse Electric (TE) mode-Problems | Calculation of standing wave ratio. Problem discussion

SLO-1 | Gauss law application-point charge Transformer EMF Wave propagation in guide Reflection coefficient Slotted Line (Impedance Measurement)
s SLO-2 |Electric flux due infinite line charge Motional EMF Problem discussion Problem discussion. Problem discussion

SLO-1 |Electric flux due sheet charge Displacement current. Power Transmission Shorted line, open circuited line Transmission Lines as circuit Elements
58 SLO-2 |Electric flux due coaxial cable Maxwell’s equation in time varying field Calculation of Pavg and Ptotal Matched line Problem discussion

SLO-1 |Relation between E&V Time varying potential concepts Power attenuation Power calculations Additional smith chart problem solving.
> SLO-2 |Electric dipole and flux lines Time varying potential derivation. Calculation of aTE and aTE Problem discussion. Additional smith chart problem solving.

- - o .
Learning éﬁ %agﬁfﬂéji' Es/zgff:}hasén‘étﬂﬁ@m%ﬂﬁgeannﬁ ‘%iﬂiﬁi?ié?fﬁ Z?n”ecss,’ Igeaer(sjgnoE)t(ifsgt%rrl;,v 000 Pr_ess’ y ALY gy(’j;yf,g'gtw JJZZ, e 5%9;n,‘ggf/zeoc(;gmagneﬂcs, 8" ed. Tata McGraw-Hill 2012
. Nannapaneni Narayana Rao, Principles of Engineering Electromagnetics,6" ed., Pearson Education, 2016

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - 0
Level???ﬂ’i;kin CLA-1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examinafion (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 0% . 30% : 30% 30% . 30% .
Understand
Level 2 Apply 0% : 0% . 0% 0% . 40% .
Analyze
Level 3 E"a'“ate 20% : 30% - 30% 30% - 30% -
reate
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@amail.com | 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Dr. P. Eswaran, SRMIST
2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasucdhan.v@jcl.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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Course Course Course ) L
Code 18ECC201J Name ANALOG ELECTRONIC CIRCUITS Category C Professional Core 510l 2 | a
Pre-requisite Co-requisite Progressive .
Courses 18ECC102J Courses 18ECC202J Courses Nil
Course Offering Department |Electronics and Communication Engineering |Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): ‘The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Understand the operation and design of BJT amplifier circuits for a given specification 11213 1121345617 8|9 [10[11[12]13[14]15
CLR-2: |Understand the operation and design of MOSFET amplifier circuits for a given specification
CLR-3: Understand the effects of negative feedback on amplifier circuits, and analyze the different RC and LC oscillator circuits s
" |to determine the frequency of oscillation % § |5
CLR-4: |Understand the operation and design of various types of power amplifier circuits. tl=l = g = % E,’ 3
. |Understand how matched transistor characteristics are used in the IC design and to be able to design BJT and MOSFET s| < § S | 3 £ 5 3 <|g | &
CLR-5: @m| & € 2 212 o 3 = s [ R
current sources. > 58| & SDedls | AR ol 2 £ 21282 | g
CLR-6 : | Gain hands-on experience to put theoretical concepts learned in the course to practice. €125 2 ° ;-; S| 2| S| & =« 5|8 §—> —%
£/ &% 22|88 |3|3|% s | 8|5 8 |c|8d %
Z|8|38 P s Al | S| €2 2% |lals
S| 2|2 c | @ ey 2| 5 w | B 2| B S| < -5
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: o 2| 8 % % 2ls 8|8 2 g2 £ 2z % & o g o
oI I I glael8l&l2la §|Hm|2/83|a|5|R[288
CLO : Analyze and design bipolar amplifier circuits to meet certain specifications, and to Analyze the frequency response of 231701 70 KVl vy . | . o B
" |amplifier circuits, taking into account various circuit capacitors, to determine the bandwidth of the circuit. g
CLO-2: Analyze and design MOSFET amplifier circuits to meet certain specifications, and to Analyze the frequency response of 231701 70 RN [ T A A S A B
" |amplifier circuits, taking into account various circuit capacitors, to determine the bandwidth of the circuit. /
CLO-3: Upde_rstand the chara_cterlstlps apd principles of feedback amplifier circuits and oscillator circuits to analyze and design 23|70 | 70 T Y BT R O A A R
circuits to meet certain specifications.
4. |Analyze three principle classes of power amplifiers, and determine the maximum possible conversion efficiency of each [ e A A A A B
CLO-4: type of power amplifier 2oy LIM|H
CLO-5: |Design the basic circuit building blocks that are used in the design of IC amplifiers, namely current mirrors and sources 23|70 | 70 LIMIH| - | - | - | -] -]1-|-]-]1-1]-1]-1]-+
CLO6 : Analyze and des:gn analog elect(omc circuits using ‘dlscrete cgmponentg, and take measurement of various analog circuits 3190 80 S VN S VI K U A I VN K R A VIR P A
to compare experimental results in the laboratory with theoretical analysis.
Duration (hour) BJT Amplifiers FET Amplifiers Feedback amplifies & Oscillators Oscillators & Power Amplifiers IC Biasing & Amplifiers with Active Load
uration (hour,
15 15 15 15 15
) , . 1 ., 4 , Basic feedback concepts, general . BJT current sources: Cascode current
o1 SLO-1 |Overview of DC analysis of BJT circuits Overview of FET DC circuit analysis foodbBkStruche Crystal Oscillators source, Widlar current source
SLO-2 |Overview of BJT models Problem solving Properties of negative feedback Problem solving Mult/-tranSIStqr ourrent source
Problem solving
SLO-1 |AC load line analysis G_raph/cal analysis, load lines, and small-  |Feedback quolog/es: Voltage-Sgnes & Negative-resistance oscillator FET current sources: 2-transistor MOSFET
52 signal models Current-Series feedback connections current source
SLO-2 |Problem solving Problem solving Problem solving Problem solving Problem solving
SLO-1 AC analysis of Common-Emitter BJT AC analysis of Common-Source MOSFET |Feedback Topologies: Voltage-Shunt & Power Amplifiers: Definitions and amplifier |FET current sources: Cascode current
s3 amplifier config. using hybrid-m model amplifier configuration Current-Shunt feedback connections types mirror and Wilson current mirror
SLO-2 |Problem solving Problem solving Problem solving Q point placement Problem solving
S | SLO-1 |Lab 1: Learning to design amplifier and Lab 4: Design & analyze differential A ; . Lab 13: Design and analyze differential
4-5 | SLO-2 |oscillator circuits amplifier with resistive load Lab 7 Design and analyze RC oscillators _|Lab 10: BT & FET Current Sources amplifier with_active load
AC analysis of Common-Base BJT . . L
S-6 | SLO-1 |amplifier configuration using hybrid-m AC e;(;gly Sis ?f Common-Gate MOSFET Practical Feedback Amplifier Circuits Maximum dissipation hyperbola Angly s,’s (Z‘CE BJT amplfier circut with
model amplifier configuration active loa
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SLO-2 |Problem solving Problem solving Problem solving Heat sink Problem solving
_, |AC analysis of Common-Collector BJT AC analysis of Common-Drain MOSFET ; - o b Analysis of CS FET amplifier circuit with
§.7 SLO-1 amplifier config. using hybrid-r model amplifier configuration Oscillators: Principles of Osailltion Class eiadier active load
SLO-2 |Problem solving Problem solving Types of Oscillators Problem solving Problem solving
4 |Multi-stage amplifier configurations: CE - . . . Audio Frequency Oscillators: RC Phase- N . DC and small-signal analysis of basic BJT
st SLO-1 CE, CE - CC amplifiers BIiFET amplifier configuration Shift Oscilator Class B and Class AB push-pull amplifiers differential pairs
SLO-2 |Problem solving Problem solving Problem solving Problem solving Problem solving
S | SLO-1 |Lab 2: Design and analyze BJT amplifier |Lab 5: Design and analyze negative e ] Lab 11: Design and analyze BJT CE . . i
9-10 | SLO-2 |configurations feedback amplifier configurations Lab 8: Design and analy2EC oSCHRgrs amplifier with active load FAR4: Model Practical Examination
SLO-1 Multi-stage amplifier configurations: CE - | Low Frequency response analysis of a Audio Frequency Oscillators: Wein Bridge Class C amplifiers DC and small-signal analysis of basic FET
s11 CB, and CC - CC amplifiers basic FET CS amplifier Oscillator p differential pairs
SLO-2 |Problem solving Problem Solving Problem Solving Problem solving Problem solving
. |Low Frequency response analysis of a High Frequency response analysis of a Radio Frequency Oscillators: Hartley 1 Analysis of BJT differential amplifier with
12 SLO-1 | pasic BT CE amplifier basic FET CS amplifier Oscillator Class D'OgRgts E ampiichs active load
SLO-2 |Problem Solving Problem Solving Problem solving Amplifier distortions Problem solving
High Frequency response analysis of a Design problems in MOSFET amplifier Radio Frequency Oscillators: Colpitts & {=sno &4 l/ﬂgrs Wi AC"V‘? Load: Analysis of FET differential amplifier with
SLO-1 . . . v BJT current sources: 2- & 3-transistor i
basic BJT CE amplifier configurations Clapp Oscillators active load
S$-13 current sources
SLO-2 |Problem Solving Operational voltage levels Problem solving Problem solving Problem solving
S | SLO-1 |Lab 3: Design and analyze multistage Lab 6: Design and analyze MOSFET Lab 9: Classes of power amplifier Lab 12: Design and analyze FET CS Lab 15: End Semester Practical
14-15| SLO-2 |amplifier configurations amplifier configurations (efficiency calculation) amplifier with active load Examination
1. David A. Bell, Electronic Devices and Circuits, 5 ed., Oxford University Press, 2015 . . ) o "
Learning 2. Donald Neamen, Electronic Circuits: Analysis and Design, 3" ed., McGraw-Hill Education, 2011 2 Essce;’.ﬁf%f; tad, Louis Nashelsky, Electronic Devices and Circuit Theory, 11" ed., Pearson
Resources 3. Muhammad Rashid, Microelectronic Circuits: Analysis & Design, 2" ed., Cengage Learning, 2010 ¢
4.

Adel S. Sedra, Kenneth C. Smith, Microelectronic Circuits: Theory and Applications, OUP, 2014

6. Albert P. Malvino, David J. Bates, Electronic Principles, 8" ed., Tata McGraw Hill, 2015

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - 0
Leveli’g’m;km CLA=1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examinafion (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
r. Level 1 Sig‘eerggﬁg 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Level 2 ﬁgg:{qe 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 E‘r’::::te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % -
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.ani@gmail.com | 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Mr. Manikandan AVM, SRMIST
2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jcl.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in 2. Dr. M. Sangeetha, SRMIST
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Course Course Course . LT C
Code 18ECC202J Name LINEAR INTEGRATED CIRCUITS Category C Professional Core 510l 2 | a
Pre-requisite Co-requisite Progressive '
Courses 18ECC102J Courses 18ECC201J Courses Nil
Course Offering Department |Electronics and Communication Engineering |Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): ‘The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: | Study the basic principles, configurations and practical limitations of op-amp 11213 1121345617 8|9 [10[11[12]13[14]15
CLR-2: |Understand the various linear and non-linear applications of op-amp s
CLR-3: |Understand the operation and analysis of op-amp oscillators, single chip oscillators and frequency generators ®. § RS
CLR-4 : |Identify the active filter types, filter response characteristics, filter parameters and IC voltage regulators. tla|= g i= % E,’ 3
. |Gain knowledge on data converter terminology, its performance parameters, and various circuit arrangements for A/D sz e S 3 2 S 3 <|g | &
CLR-5: ; 2| 5|z B g1 8| 4 s = 2 S |5 | o
and D/A conversions. Sl gl S|, | E|Z2| S2ho| 3 = glels5|=2|%
CLR-6 : | Gain hands-on experience to put theoretical concepts learned in the course to practice. £18| g &l 248 |5 85| s Sls 5 18|82
£ &= 2218 &|8|3|% s | 8|28 e84 2
5% % ‘WPE | SR e JE T E S5 2|2 Slags
© | © o | 5,/ 5 o | B sl S| g
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: T 8|8 528|288 2 2|z £ s a S o g o
8144 G822l G|Hm|2]8|a|5|R[288
CLO-1: |inferthe DC and AC characteristics of operational amplifiers and its effect on output and their compensation techniques 318070 HIM| -] - |- -1 -]1-1-]1-1-1-1-1]-1]-
CLO-2: |Elucidate and design the linear and non-linear applications of an opamp and special application ICs FHRBHRO) - | M| H -l - - - - |- - -
CLO-3: |Explain and compare the working of multivibrators using special application IC 555 and general purpose opamp 3175|170 SIMIH| - - - -] I e
CLO-4: |Classify and comprehend the working principle of data converters and active filters 318580 MIH]| - |- -1-]1-1-1-1-1-1- -
CLO-5: |lllustrate the function of application specific ICs such as Voltage regulators, PLL and its application in communication 3185 |75 -IMIH| - - -] -]1-]-]|-]1-]1-[M]-
CLO-6: Analyze and dgs:gn electronic f:/rcu1ts and systems using I/near ICs, a]vd take measurement of various analog circuits to 318575 B Y IR V' N U A IV R I AT B
compare experimental results in the laboratory with theoretical analysis
Duration (hour) 15 15 15 15 15
g ’ . Basic op-amp circuits: Inverting & Non- Waveform Generators: Sine-wave Filters: Comparison between Passive and |Digital to Analog Conversion: DAC
S SLO-1 | Op-amp symbol, terminals, packages inverting voltage amplifiers Generators - Design Active Networks Specifications
SLO-2 |Op-amp-Specifications Voltage follower Implementation & Solving problems Active Network Design Solving problems
SLO-1 |Block diagram Representation of op-amp. | Summing, scaling & averaging amplifiers, |Square Wave generators- Design Filter Approximations Weighted Resistor DAC
S-2 -
_ |Ideal op-amp & practical op-amp - Open - s \ ) . ]
SLO-2 Joop & closed loop configurations AC amplifiers Implementation & Solving problems Design of LPF & Solving problems Solving problems
SLO-1 | DC performance characteristics of op-amp ;’:72%22 plications Sementation Triangle wave generators Design of HPF & Solving problems R-2R Ladder DAC
S-3 2 : :
SLO-2 |Solving Problems grsotlr)t;g;:sntatlon Ry Coing Saw-tooth Wave generators. Design of BPF& Solving problems Solving problems
S | SLO-1 Raci - : Lab 7: Waveform generators: using op- |Lab 10: Design of LPF, HPF, BPF and .
45 [ SL02 Lab-1:Basic op-amp circuits Lab 4: Comparators amp & 555 Timer Band Reject Fillers Lab 13: Flash Type ADC
SLO-1 |AC performance characteristics of op-amp |V-to-I Converters IC 555 Timer: Circuit schematic Design of Band Reject Filters Inverted R-2R Ladder DAC
S-6
SLO-2 |Solving Problems |-to-V converters Operation and its applications Solving problems Monolithic DAC
SLO-1 |Frequency response Differentiators IC 555 Timer: Monostable operation State Variable Filters — All Pass Filters, A""’".’,? to_Dlgltal conversion: ADG
§.7 specifications
SLO-2 |Frequency response Integrators Applications & Solving problems Solving problems Solving problems
B.Tech (ECE-CPS) SRM Institute of Science & Technology — Academic Curricula (2018 Regulations) 20




SLO-1 |Frequency compensation gzz;gir;:r Applications: Precision IC 555 Timer: Astable operation Switched Capacitor Filters. Ramp Type ADC
S-8 — -
SLO-2 |Frequency compensation g:r‘;fpgfsgjp ing Circuits (Clipper and Applications & Solving problems Solving problems Solving problems
S | SLO-1 ; . . . P Lab 8: Waveform generators: using op- R Lab 14: Simulation experiments using EDA
910 | SLO2 Lab 2: Integrators and Differentiators Lab 5: Wave shaping circuits amp & 555 Timer Lab 11: IC Voltage regulators tools
SLO-1 |Basic op-amp internal schematic Log and Antilog Amplifiers, PLL: Operation of the Basic PLL Kglgtig;(ﬁeg G, Vo!toge Successive Approximation ADC
S-11 — p Py =
SLO-2 |aperations of blocks Analpg yoltage multiplier circuit and its Closed loop analysis of PLL Specifications and characteristic Solving problems
applications, parameters
SLO-1 |Basic op-amp internal schematic %ﬁst/onal Trans-Conductance Amplifier Voltage Controlled Oscillator Linear Voltage Regulators using Op-amp, |Dual Slope ADC
$-12
SLO-2 |operations of blocks Comparators : operation Solving problems {'g% ;\, e;gztéljators S L7317, L Flash Type ADC,
SLO-1 |Review of data sheet of an op-amp. Comparators applications PLL applications Switching Regulators -operation Solving problems on Flash Type ADC,
$-13
SLO-2 |Solving Problems Sample and Hold circuit. Solving problems Types Monolithic ADC
S | SLO-1 . . Lab 6: Waveform generators: using op-  |Lab 9: Design of LPF, HPF, BPF and Band y Lab 15: Simulation experiments using EDA
14-15| SLO-2 Lab 3: Rectifiers amp & 555 Timer Reject Filters Lab 124p7R laqgerigle tools
) o . 6. LABORATORY MANUAL, Department of ECE, SRM University
-, th J y
1. Ramakant A. Gayakwad, Op-Amps and Linear Integrated Circuits, 4" ed., Prentice Hall, 2000 7. David A Bell, Laboratory Manual for Operational Amplifiers & Linear ICs, 2% ed., D.A. Bell, 2001
2. David A. Bell, Operational Amplifiers and Linear ICs, 3 ed., OUP, 2013 8. David La Lond, Experiments in Principles of Electronic Devices and Circuits, Delmar Publishers, 1993
Learning 3. Roy Choudhury, Shail Jain, Linear Integrated Circuits, 4" ed., New Age International Publishers, 2014 9' Muhammed HJRashi d Introduction to PSpice using OrCAD for circuits and électronics 3 ed ﬁ’earson
Resources 4. Robert F. Coughlin, Frederick F. Driscoll, Operational-Amplifiers and Linear Integrated Circuits, 6" ed., R 2004 g p 9 g - !
Prentice Hall, 2001 ) ) ) L
5. Sergio Franco, Design with operational amplifier and analog integrated circuits, McGraw Hill, 1997 Y Ekg zfnggismn’z% 6M' . Anand, Laboratory Experiments and PSPICE Simulations in Analog

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - I
Leveli'?mrfkin CLA-1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Sig‘eerggﬁg 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Level 2 ﬁgg:ize 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 E‘:::::te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % -
# CLA -4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com | 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Mr. Manikandan AVM, SRMIST
2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jci.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in 2. Dr. M. Sangeetha, SRMIST
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Course Course ' ' ' . Course . LT ¢
Code 18ECC203J Name Microprocessor, Microcontroller and Interfacing Techniques Category C Professional Core 310l 24
Pre-requisite 18ECC103/ Co-requisite Nil Progressive 18ECE204J, 18ECE205)
Courses Courses Courses
Course Offering Department Electronics and Communication Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: | Learning Program Learning Outcomes (PLO)
CLR-1: |Understand basic architecture of Intel 8086 microprocessor and Intel 8051 Microcontroller 213 123456789 10[1M[12[13[14]15
CLR:2: Familiarize the students with the programming and interfacing of microprocessors and microcontrollers with memory and ‘ ’ | ' |5
* | peripheral chips ’ £ 8 | e|5 |5
CLR-3: |Interface a microprocessor / microcontroller to external I/O devices and perform /O device programming in assembly glzsl= g | § e % é 3
CLR-4: |Use the computer to write and assemble ALPs and also run them by downloading them to the target microprocessor 8 °\; < S 512 ’ | = g 8 % 2 ®
CLR-5: |Understand the hardware / software interrupts and their applications, and as well the serial port programming % § é % y § ’JC‘, S b o % c gl 2l 5|2 E
CLR-6 : | Provide strong foundation for designing real world applications using microprocessors and microcontrollers. £ |2 é & %’ | g S NS 2 ‘ o E S| w| E| & § z
£ 2|5 ShE| S5 Els 3|2 &g%
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: | 3|3 S|l elg|s[8]8|= g = £ S oldlodo
S g b Gla | 8|28/ 6|H 2|38 |a|l5|2|882
CLO-1: |Apply a basic concept of digital fundamentals to Microprocessor based personal computer system 116070 E I B R A R R R R R -l -
CLO-2: |Solve basic binary math operations using the microprocessor. / microcontroller 2 16070 Ml - - -l - -l - M- -
CLO-3: |Demonstrate programming proficiency using the various addressing modes of the target microprocessor / microcontroller 3 16070 -IM|IH]-TH o B R - L
CLO-4 : |Distinguish and analyze the properties of Microprocessors & Microcontrollers. 116070 - MPE T - - |- -l -l -1H]- -
CLO-5: |lllustrate their practical knowledge through laboratory experiments. » 3 16070 MM -TH[-]-T-1T-THT- -|-1H
CLO-6: |Design, interface and program memory chips and various peripheral chips with microprocessor / microcontroller | 3 160 70] - - M| - H] - -] -] -|lH]L|-|M
Learning Unit/Module 1: ; : g Learning Unit/Module 3: Learning Unit/Module 4: . . X
Intel 8086 - Architecture, Signals and Learning _Unlt/_ModuIe & 8086 Interfacing with Memory and Intel 8051 - Architecture and Learning U{nt/Module 5
F Programming with Intel 8086 3 . Interfacing of 8051
L ‘eatures 2 Programmable Devices Programming
Duration (hour) 15 15 15 15 15
SLO-1 throductlon History of computers 55 IAddressmg modes of 8086 Semiconductor memory interfacing In(roductlon: Dlﬁerencgs between 8051 parallel ports, and
S-1 iagram of a microcomputer l | ;n/tcgopfrocglssofr :Zdt m/lcroconttrollller _
Intel’s family of 8-bit microcontrollers, and |, .
SLO-2 | Intel 80x86 evolutions | ) IDynequ E/ﬁM mterfacmg feature of 8051 microcontroller its programming
SLO-1 |Features of 8086 mlcroprocessor ;Z;i%gggzsset 0f 8086 Data Transfer Programmable Peripheral Interface 8255 | Architecture of 8051 8051 timers, and
S 7 3 s Interfacing 8255 with 8086 and
SLO-2 |Register organization of 8086 IExample programs programrging Architecture of 8051 its programming
SLO-1 |Architecture of 8086 |Data Conversion Instructions, Arithmefic | Interfacing ADC with 8086 and Signal descriptions of 8051 8051 intermupts, and
Instructions programming
53 Interfacing DAC with 8086 and
SLO-2 | Architecture of 8086 Example programs 9 Signal descriptions of 8051 its programming
W T4 i R\ A . programming
SLO-1 |Lab-1: (a) Learning to Program with
545 8086 processor kit; Learning the |Lab -4: General Purpose Programming |Lab-7: Interfacing DAC / ADC with 8086|Lab-10: Programming timer / counter |Lab-13: Simulation of 8051 using Keil
’ SLO-2 |hardware features of the 8086 |in 8086 /8051 in 8086 / 8051 Software
processor kit !
S6 SLO-1 |Instruction queue and pipelining h(;g?zaclﬁgr:structlons aid Kocessor conl Stepper Motor interfacing — concept Register set of 8051 8051 serial port, and
SLO-2 | Segmentation of memory used with 8086 |Example programs Example programs Operational features of 8051 its programming
S-7 SLO-1 Methods of generating physical address String instructions Programmable Interval Timer 8254 Memory and I/O addressing by 8051 Interfacing program memory with 8086

in 8086
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SLO-2 |Pin signals of 8086: Common signals Example programs gfg:}%%:gm with 8086 and Interrupts and Stack of 8051 Interfacing data memory with 8086

SLO-1 | Minimum mode signals Branch Instructions Programmable Interrupt Controller 8259 | Addressing modes of 8051 ig;etgii{lgg 1ggut devices: push-bution /
59 SLO-2 |Maximum mode signals Example programs Interfacing 8259 with 8086 and Example programs Example wio rams

9 ple progl programming ple progl ple progl
SLO-1 |Lab-2: General Purpose Programing in  |Lab-5: Simulation of 8086 using MASM |Lab-8: Interfacing DC motor / stepper | Lab-11: Programming interrupts in . .
S910 g1 0-2 {8086 Software / 8086 Emulator motor / servo motor with 8086 /8051 | 8086 /8051 Sab-14: Model Prectical Exam
. - Assembly Language Programming of Programmable Keyboard / Display 8051 Instruction Set: Arithmetic and Interfacing display devices: LED / 7-
511 SLO-1_ | Minimum mode 8086 system, and 8086 Controller 8279 Logical Instructions segment/ LCD displays
. - Assembly Language Programming of Interfacing 8279 with 8086 and

SLO-2 |Timings 8086 programming Example Programs Example programs

SLO-1 |Maximum mode 8086 system, and Stack structure, and ggosgrzn;z;l%le Communication Interface Data Transfer Instructions Interfacing DAC
s-12 Interfacing 8251 with 8086 and

SLO-2 |Timings related programming 9 Example Programs Interfacing ADC

programming

SLO-1 lntg/ :06/318 Microprocessor: Pins signals Interrupt structure, and DMA Controller 8257 Booleaq Variable Instructions and Branch |Interfacing DC motor / stepper motor /
5-13 and Arc itecture ‘ ‘ Instructions servo motor

SLO-2 leferences between 8086 & 8088 related programming Interfacmg‘ 8257 with 8086 and Example Programs Example programs

microprocessors programming
SLO-1 | Lab-3: General Purpose Programing in | Lab-6: Interfacing 8255 with 8086 / Lab-9: General Purpose Programming |Lab-10: Programming serial i
S1415 5102|8086 8051 in 8051 communication in 8086 /8051 Lab-15: End-Semester Exam
1. K. M. Bhurchandi and A. K. Ray, "Advanced Microprocessors and Peripherals-with ARM and | 4. Kenneth.J.Ayala, “8051 Microcontroller Architecture, Programming and Applications”, 3rd edition, Thomson,
an Introduction to Microcontrollers and Interfacing ", Tata McGraw Hill, 3rd edition 2015 2007
Learning 2. MuhammadAli Mazidi and Janice GillispieMazidli, "The 8051 - Microcontroller and Embedded | 5. Subrataghoshal “8051 Microcontroller Internals Instructions ,Programming And Interfacing”,2nd edition
Resources systems", 7th Edition, Pearson Education, 2011. Pearson 2010
3. Doughlas.V.Hall, “Microprocessor and Interfacing : Programming and Hardware”, 3rd 6. Yu-cheng Liu, Glenn A.Gibson, “Microcomputer systems: The 8086/8088 family-Architecture,programming and
edition, McGraw Hill, 2015 design”,2nd edition, Prentice Hall of India,2007

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - 0
Level'i'?m;km CLA=1 (10%) CLA-2 (15%) CLA-3 (15%) CLA—4 (10%)# Final Examinafion (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Sig‘eerggﬁg 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Level 2 ﬁﬁg:ize 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 Sraluate 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.ani@gmail.com 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Mr. Manikandan AVM, SRMIST
2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jci.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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Course Course Course ) L|T c
Code 18ECC204J Name DIGITAL SIGNAL PROCESSING Category C Professional Core 302 a
Pre-requisite Co-requisite . Progressive
Courses 18ECC104T Courses Nil Courses 18ECE243J, 18ECE244J, 18ECE245T
Course Offering Department | Electronics and Communication Engineering |Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: | Learning Program Learning Outcomes (PLO)
CLR-1: |Understand the operations involved in digital conversion of analog signals. 2| 3 1| 2R3 56 |7 8|9 [10][11[12]13[14]15
CLR:2: Realize a digital filter in direct, cascade and parallel forms. s
" | Perform efficient computation of DFT using radix 2 FFT £ § 516
CLR-3: |Design digital FIR filter using windowing technique and frequency sampling methods. tl=la g 3 o % E,’ 3
CLR-4: |Design IIR filters using both direct method and method involving conversion of analog filter to digital filter R < S 52 = g 8 % 2 ®
CLR-5: |Understand sampling rate conversion and apply it for applications like QVIF, sub band coding. =A-AR % o | & ST % = S|l 5|2 E
CLR-6: |Utilize the techniques for digital conversions, filter designs and multi rate signal processing to solve real time problems % 2| g ~ % 2| 2|3 ;;" 2 E kS % | £ g E_’ z
Elelz| |EpEls S031SIE| |3|E 22|88z
5| &2 | Ele| 25|42 2|38 5|08
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: T 3|8 %’, % 2w 8|8 2 2|z £ 2z % oo g o
8148 8 g & 8|l 23| 5|H5 2|8|a|5/2 /238
CLO-1: |Determine the knowledge of sampling and quantization and understand the errors that arise due to quantization. 1.180 |70 Hl - -1-1-=1-1-1-1-1-|-1-/1-/1-1-
CLO-2 : |Understand the concept of DFT and its efficient computation by using FFT algorithm. 188 7R R0 C 7 R R R e - |- -
CLO-3: |Design FIR filters using several methods i, ) s IMIH] - - - - - - -] -]H
CLO-4: |Design IIR filters using several methods 3175|170 - H| -|-1-1-1-/l-/l-/-1-1-1-1|H
CLO-5: |Discuss the basics of multirate DSP and its applications. 1170|170 R A e e e e e
CLO-6 : |Apply the concepts of digital filter designs and multi rate signal processing for real time signals 207070 - M- - e M-
Learning Unit/ Module 1: Learning Unit / Module 2: Learning Unit/ Module 3: Learning Unit/ Module 4: Learning Unit / Module 5:
Signals and Waveforms Frequency Transformations FIR Filters IIR Filters Multirate signal Processing
Duration (hour) 15 15 15 15 15
SLO-1 |Basic Elements of DSP Rea.l/za.t/on of digital filters Direct form of |Design of Llngar Pﬁase FIR filters Design qf digital IIR filters . Introduction to Multirate signal processing
realization General consideration Comparison of FIR and IIR filters
S-1 Causality and its implication
SLO-2 |Advantages and applications of DSP Cascade form of realization Characteristics of practical frequency Analog IIR filter design Decimation
selective filters
SLO-1 | Continuous Time vs Discrete time signals |Parallel form of realization gyrtzcr]uency YpoponseQysymmetic FIR Properties of Butterworth filters Interpolation
§-2 Continuous valued vs discrete valued Properties of chebyshev fiters
SLO-2 sianals Introduction to DFT N is odd Comparison of Butterworth and Spectrum of interpolated signal
g chebyshev filters
SLO-1 |Concepts of frequency in analog signals | Computation of DFT ;rtg?uency response of symmefic FIR Analog IIR filter design Zi’t:;': /;757 rate conversion by a rational
S-3 Continuous and discrete time sinusoidal | Properties of DFT Periodicity, linearity
SLO-2 | 4 g Nis even Design of low pass Butterworth filter Anti-aliasing and anti-imaging filters
signals and symmetry properties
SLO-1 Lab 13: Design of digital FIR Low Pass i .
S-4 Lab 1 :Generation of basic signals Lab 7: Linear convolution and High Pass filter using rectangular ;7‘2’19' Design of analog Butterworth Lab 25: Interpolation
SLO-2 window
SLO-1 Lab14: Design of digital FIR Band Pass ., . , . L
S-5 Lab 2: Unit step, ramp and impulse Lab 8: Circular convolution and Band Stop filter using rectangular ’llfb 20: Design of analog Chebyshev If.ab 26: Effzct of_mterpolatlon in
SLO-2 window ilter requency domain
56 SLO-1 Sampling of analog signals Sampling Circular convolution Erequency response of antisymmetric FIR | Analog IIR filter design Polyphase strugturg of deplmator
theorem filter Polyphase decimation using z transform
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SL0-2 A//aSI_ng Qu_ant/zat/on of continuous Matrix method and concentric circle Nis odd and N is even Design of low pass Chebyshev filter Polyphase §tructure _of Inte(polator
amplitude signals method Polyphase interpolation using z transform
SLO-1 Analog to digital conversion Sample and Effcient Computation of the DFT Design of FIR filters Fourier series Design of digital filters Impulse invariance Advantages of multiate DSP
hold, method method
S-7 o Need for filter design using window ) b "
. - . Divide and Conquer Approach to . ’ ) ) Design of digital filters Bilinear . .
SLO-2 |Quantization and coding Computation of the DFT Using FFT tizrfmglrllzgn of various windowing transformation Applications of multirate DSP
. . N Point DFT Decimation-in-Time FFT . . R : . Design of digital filters Impulse invariance . - .
o SLO-1 |Oversampling A/D converters Radix-2 FFT Algorithm Filter Design using windowing technique method Practical Applications of multirate DSP
SLO-2 Digital to analog conversion Sample and |N Point DFT Decimation-in-Frequency Rectangular window Design of d{g/tal filters Bilinear mterfapmg of digital systems with different
hold FFT transformation sampling rates
SLO-1 . , Lab 15: Design of digital FIR Low Pass N -
S-9 Lab 3: Generation of waveforms Lab. A_u tocorrelation and cross and High Pass filter using Hanning and Lap 21.' Des’g’! ofd_lg/tal Butighworth fieg Lab 27: Decimation
SLO-2 correlation e using impulse invariance method
Hamming window
SLO-1 Lab 16: Design of digital FIR Band i ) Y i PP
S-10 Lab 4: Continuous and discrete time |Lab10: Spectrum analysis using DFT |Pass and Band Stop filter using L_ab & D o of digital Butten_fvorth L7026 Effect of_declmatlon in
SLO-2 Hanning and Hamming window filter using bilinear transformation frequency domain
. . Radix-2 FFT Algorithm Implementation of |Filter Design using windowing technique . M 4 Practical Applications of multirate DSP
11 SLO-1 |Oversampling D/A converters FFT Using DIT Hanping window Design of digital Chebyshev filters Sub band coding of speech signals
SLO-2 | Quantization noise Implementation of FFT Using DIF i D_es:gr? using \URRMgARAlLIg Impulse invariance method Filtor banks
Hamming window Analysis filter bank
s12 SLO-1 |Errors due to truncation IDFT Filter Design using windowing technique | Design of digital Chebyshev filters Synthesis filter bank
SLO-2 |Probability of error Using DIT FFT Blackmann window Bilinear transformation Subband coding filterbank
SLO-1 |Errors due to rounding IDFT Design of FIR filters Z(r)(:g;;ncy 4nsformation in anlog Quadrature Mirror Filter
S-13 P
SLO-2 |Probability of error Using DIF FFT Frequency sampling method 5;?;;”0}/ transformation in digital Alias free filter bank
SLO-1 . . Lab 17: Design of digital FIR Low Pass, eed .
S-14 Lab 5: Study of sampling theorem Lal_) 11: Efficient compuggueeen O 1 High Pass, Band pass and band stop L.ab 23 D esign of d'g’tal Qheby shev Lab 29: Design of anti-aliasing filter
SLO-2 using FFT filter using Blackmann window filter using impulse invariance method
SLO-1 > 3. N s -,
S-15 Lab 6: Aliasing effects Lab12: Computation of IDFT Lal_) jpF Desigimel d'g’tql Bl Weor L_ab 2% D esign of digital Cheby: _shev Lab 30: Design of anti-imaging filter
SLO-2 using frequency sampling method filter using bilinear transformation
: ! John. G .Pro?k/s, DimiggG. Mgnolak/s, D.’ gitaf SigualProoeig, Brintiplos, Algorithims g 3. Sanjit Mitra, “Digital Signal Processing —A Computer Based Approach”, McGraw Hill, Indlia, 4th Edition, 2013.
Learning Appiications’, Pearsoft Eduoatiofiggth edition, 2014 4 Fredric J. Harris, “Multirate Signal Processing for Communication Systems”,1st edition, Pearson Education,
Resources 2. Alan V. Oppenheim, Ronald W. Schafer, ‘Discrete-Time Signal Processing’, Pearson ' 2007 ’ ’ ! ! !
Education, 1st edition, 2015
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Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - I
Level?f?ﬁ:kin CLA-1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg‘:rg’tgﬁ; 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Level 2 ﬁﬁg:zze 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 E‘r’:'a‘i:te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meenab8@annauniv.edu Dr. M.S. Vasanthi,, SRMIST
2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jcl.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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L P|C
Course | yepccopsy | Gourse ANALOG AND DIGITAL COMMUNICATION Course | o Professional Core
Code Name Category 310214
Pre-requisite 18MAB203T Co-requisite Nl Progressive 18ECC301T, 18ECC302J, 18ECE221T & 18ECE223T
Courses Courses Courses
Course Offering Department ‘ECE Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: | \ Learning |_ __ Program Learning Outcomes (PLO)
CLR1 : Introduce and Understand the need for modulation, various Amplitude modulators/demodulators, frequency modulators 119213 1 ’ 2034|556 | 8 l9l10 | 1Ml12113] 1415
and demodulators | | |
. |Comprehend the radio transmitters and receivers using the modulators and demodulators and to analyze the noise ' ' | | | |5
CLR-2: £ |«
performance Tlel= b ’ | = s |5 | E
CLR-3: |Introduce basics of Digital modulation and detection techniques 8 3; § S | § . %’ §> 3
CLR-4: |Analyze the pass band data transmission techniques in terms of probability of error @25 5 | I | | & g 8 % g i
CLR-5: |Introduce basics of spread spectrum techniques and information theory concepts Y | 2 é E % P § f S |, ‘ 2 c gl 25| E
CLR-6: | Gain hands-on experience to put theoretical concepts leamed in the course to practice. B = &’ g & % 223 2| 3 § = | € ﬁ § =
R Elsls 2l 2|8|8|8|S|& s 8|3 2lag<=
CRRAR IS AR AR A A3 I R A LY
Course Learning Outcomes (CLO): [At the end of this course, leamers will be able to: 22| g s/ 8|lg|s/8|%2 £ 8|2 El 212 d|afo
b o 1014 o/ 1] gla|/ 8|l 2|2 8| 6|Hw[2[8|a&|5 ||
CLO-1: |Understand the concepts of analog modulation and demodulation techniques 2 18070 _Mr- =l -1-1-]1-1-1-|H|-]1-1H]-1-
CLO-2: |Learn the function of radio transmitters and receivers and familiarize with noise performance of various receivers 2 185|75 || M|H]|-]-1-1-1]- -l - Hi|-1|-
CLO-3 : |Understand various digital modulation schemes and matched filter receiver 2 75|70 M| - -1-1- -l -1-1-1-1-IM|H
CLO-4 : |Understand and analyze various digital pass band data transmission schemes 2 |85 80 % | - -l -] - -l -l M-
CLO-5: |Understanding data transmission using spread spectrum and error coding techniques 2 | 85|75 STH - - -1 -1-1T-1T-1-Im[ -1H
CLO-6: Analyze the operation of aljalog and dlgltaj communication systems anq take megsurement of various communication 28575 N P N T R O A T R R Y wlH
systems to compare experimental results in the laboratory with theoretical analysis
Analog Modulation Radio Transmitters and Receivers Digitajgodulation Sys_t pm ang Passband Data Transmission Spread Spe:ctrum Techniques and
Baseband Detection Information theory Concepts
Duration 15 15 15 15 15
(hour)
Pulse modulation systems, Overview of Spread spectrum Communications,
SLO-1 |Modulation, Need for Modulation, AM transmitter : Low Level, ' Overview of ASK, FSK, PSK Frequency Hopping Spread Spectrum
PAM,PWM,PPM (FHSS)
S-1 —
) . 4 . . Spread spectrum Communications,
SLO-2 Amletude Modulation, Typesiof AYDIEES AM transmitter : High Level Transmitter Pulss moduigheh systems, Overview of Overview of ASK, FSK, PSK Frequency Hopping Spread Spectrum
Modulation PAM,PWM,PPM
(FHSS)
SLO-1 |Double sideband Full carrier FM transmitter: Direct Method Pulselmoldulatlon systems, Sampling and Generghon, Signal Space Diagram and Direct Sequence Spread Spectrum (DSSS)
52 ® £3 quantization . . detecﬂop of FSK .
SLO-2 |Double sideband Full carrier FM transmitter: Direct Method Pulselmoldulatlon systems, Sampling and Generghon, Signal Space Diagram and Direct Sequence Spread Spectrum (DSSS)
., % quantization detection of FSK
SLO-1 |Double sideband Suppressed carrier FM transmitter: Indirect Method PCM systems Probability of Error for FSK Direct Sequence Spread Spectrum (DSSS)
S-3 o . . : Bandwidth of PCM, PCM TDM signal N Code Division Muliple Access of DSSS
SLO-2 |Single sideband Suppressed carrier, VSB  |FM transmltter Indirect Method multiplexing, Limitations of PCM system Probability of Error for FSK
SLO-1 10 ;
S Lab-1: AM modulator and Demodulator |Lab-4: Pre emphasis and De-emphasis |Lab-7: DPCM and its Demodulation Lab-10: QP.S K Modulation and Lab-13: Mini Project
45 | gL0.2 Demodulation

B.Tech (ECE-CPS)

SRM Institute of Science & Technology — Academic Curricula (2018 Regulations)

27




Generation of AM waves: Linear method- | Classification of radio receiver, Functions ) Generation, Detection, Signal Space Code Division Multiple Access of DSSS
SLO-1 C - ; ) Data formatting .
56 ollector modulator and Characteristics of radio receiver Diagram of PSK
SLO-2 Generation of AM waves: Linear method- Tuned Radio Frequency receiver Data formatting ngeratlon, Detection, Signal Space OFDM Communication
Collector modulator Diagram of PSK
s SLO-1 |Non-linear Modulation-Balanced Modulator | Super-heterodyne receiver- AM Differential PCM (DPCM) Probability of Error for PSK OFDM Communication
-7 — —
SLO-2 |Non-linear Modulation-Balanced Modulator | Super-heterodyne receiver- AM Differential PCM (DPCM) Probability of Error for PSK OFDM Communication
SLO-1 (Iij)emodulatlon of AMwaves : Linear diode Super-heterodyne receiver- FM Delta modulation (DM) Generg tlon]; S|}gpnsal spacc AN Measures of Information
S8 etector . . . detectlorj 0 Q K .
SLO-2 Demodulation of AM waves : Linear diode Super-heterodyne receiver- FM Delta modulation (DM), Noise in DM Gener_anon, sigriggspace diagI A Measures of Information
detector detection of QPSK |
SLO-1 - N B ; 11 ;
S Lab-2: DSB-SC  modulator  and Lab-5: PAI_VI,PPM,PWM modulation and Lab-8: DM and its Demodulation Lab-11: _DPSK Modulation and!Lab-M: Model Practical Exam
9-10 | g/ 0o |demodulator demodulation Demodulation |
.Source encoding, Shannon’s Channel
SLO-1 |Frequency modulation, Types of FM Sources of Noise Demodulation and detection process Probability of Error for QPSK | ity th g
S-11 . y ’ . A capacity theorem
SLO-2 mizﬁgtiannd FM, Wide Band FM, Phase Sources of Noise Demodulation and detection process ProbabiliggggEror for QPSHS Shannon’s Channel capacity theorem
|
i ikeli i Generation, signal space diagram and|, .
SLO-1 |Generation of Narrowband FM Noise in AM (Envelope Detection), |Maxnr:1u(;nﬁ:lkellhooq T D o 49 SKp g Linear block codes
s12 atched filter receiver detection of m/4 QPSK
y ) L ' Maximum likelihood receiver structure, Generation, signal space diagram and )
SLO-2 |Generation of Narrowband FM Noise in AM (Envelope Deh_et?tlon), Matched filter receiver | detection of 4 QPSK Linear block codes
SLO-1 IZ)_em_od_uIatlon of FM: Foster seely Noise in FM Probabl!lty error of the Matched filter, Inter Generfatlon, signal space diagram and Cyclic codes
S13 discriminator |symbol interference, Eye pattern detection of QAM
Demodulation of FM : Foster seely Threshold effect, Pre-emphasis and De-  |Probability error of the Matched filter, Inter | Generation, signal space diagram and ;
SLO-2 | .= . g ; Cyclic codes
discriminator emphasis |symbol interference, Eye pattern detection of QAM
SLO-1 6 ; 0 ; 19 ;
S Lab-3: FM Modulator and Demodulator Lab-6: Pu]se Code Modulation and|Lab-9: PSK_ Modulation and Lab_ 12: BER pc_erformance analysis of Lab-15: University Practical Exam
14-15 SLO-2 Demodulation Demodulation various Modulation Schemes
—I_ : . - 7 T = e = y & > 2B K S ] -
1. Simon Haykin and Michael Mohéf, 2Gommunication Systems S6th editioni@igRg Wiiey £ S, | 5. Taub & Schilling, “Principle of Communication Systems”, McGraw Hill Inc, 2nd Edition, 2003.
2 g?nmh R.P & Sapre. S. D, “Communication Systems: Analog & Digital,” 3rd edition, McGrawkil |, John G. Proakis, Digital Communication”, McGraw Hil Inc, 5th Edition, 2008.
Learning ' E du?cé tioﬁ Sevels)th ‘F\’e‘ /7';7 t 2016 Y 6 dis: gl g | 7. B.P.Lathi, “Modern Digital and Analog Communication System”, Oxford University Press, 3rd Edition, 2005.
Resources ! P, y 8. ShuLin, Daniel Costello, “Error control coding — Fundamentals and Applications”, Prentice Hall, Upper Saddle

3. Simon Haykin, “Communication Systems”, John Wiley & Sons, 4th Edition, 20008.
4. Bernard Sklar, “Digital Communication, Fundamentals and Application”, Pearson Education Asia, ‘ 9

| 2nd Edition, 2001
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Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - o
Leveli’??g;:kin CLA—1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg‘:g’tgﬁ; 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Level 2 ﬁgg:}ylze 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 E‘::'a‘::te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100% 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions Internal Experts

1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.ani@gmail.com

1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meenab8@annauniv.edu

Mrs. S. Vasanthadev Suryakala, SRMIST

2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jcl.com

2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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Course Course . Course ) L|T c
Code 18ECC206J Name VLSI Design Category C Professional Core 310l 2]
Pre-requisite Co-requisite . Progressive
Courses 18ECC103J Courses Nil Courses 18ECE301J
Course Offering Department | Electronics and Communication Engineering |Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Use Verilog HDL as a design-entry language for FPGA in electronic design automation of digital circuits i L2103 112134567 8|9 [10[11[12]13[14]15
CLR-2: |Design, construct and simulate VLSI adders and multipliers.
CLR-3: |Understand MOSFET operation 5
CLR-4: |Implement a given logic function using appropriate logic styles for improved performance B = § 5|6
CLR-5 : Understand the basic processes in IC fabrication, steps in the fabrication of MOS ICs, and as well the layout design Tl = S § N % §’ 3
™ |rules. S| E S 518 e 5 3 g | &
CLR6: Use modem engineering tools such as HSPICE / Modelsim / Xilinx to carry out design experiments and gain experience e, g é s | L5 = =N 2 i g 2| 8 ;‘f e
"0 . i i i ireui 2| 5| E B odPe | S PS5 | £ © || ®|®B N
with the design and analysis of MOS circuits and systems. S|S| 8 Sl 2| Zho| 2 Sl S|l | 518125
Els|Z] |2]=|2|S18|S1E| |=|f|2|3 8542
5|88 8ls|2lg|lcl2|E|,.12/2|3|85/98%
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: RS S| g|g|s|8|8|s|Ll2|E S = dlod o
S g8l 2la8 §|H5l2/83|a|5|R[288
CLO-1: |Design and implement digital circuits using Verilog HDL to simulate and verify the designs. 3 18|75 - H|H| - | H| - | - -]-1-]|-1-1-1-1]-"*
CLO-2 : |Design general VLSI system components, adder cells and multipliers to address the design of datapath subsystem. 3 NOONSID) HIH|-H|-]-]- - |- - -
CLO-3 : |Examine the characteristics of MOS transistors 218070 M| -]-]- Lo D e B e -
CLO-4 : |Analyze CMOS inverter and other complex logic gates designed using different logic styles 2 18070 L L | - - - -] -] -] -] -1 -]1-]-1]-
CLO-5: |Explain how the transistors are built, and understand the physical implementation of circuits. 218070 o A S R R R R R R R R
CLO-6 : |Use HSPICE computer analysis program and Verilog HDL for simulation and analysis of MOS circuits and building blocks | 3 | 85 | 75 -/ MIM|-|H|-|-]-HIM|L|M|-]-|M
Learning Unit/Module 1: Learning Unit/Module 2: Learning Unit/ Module 3: Learning Umt/M_o du_le 4 . Learning Unit/ Module 5:
. . . ¥ i CMOS Inverter and Circuit Design
Duration (hour) | Introduction to Verilog HDL & Coding Subsystem Design MOS Transistor Styles
15 15 15 15 15
> 4 ; . |CMOS Inverter Characteristics: . . . .
SLO-1 |Introduction to HDL & Verilog HDL Gen_eral VLSI System Components: Generic overview of the MOS device: Operation and properties of static CMOS Pr'opemes of l?as.lc Taterla@ useq in
Multiplexers MQS transistor symbols inverter microelectronics: Silicon, Silicon dioxide
MQS structure demonstrating (a)
S-1 ‘ A
Introduction to Verilog HDL, modules and acciamuglorn, (b)gepiotion, and
SLO-2 J Decoders (c) inversion; VTC of static CMOS inverter Polysilicon and Silicon Nitride
ports A .
nMOS transistor demonstrating cutoff,
linear, and saturation regions of operation
Basic Processes in Integrated-Circuit
Lexical Conventions: White Space and MOS Transistor under Static , Fabrication: Wafer Formation,
52 SLo-1 Comments, Operators Compgiiers Conditions: The threshold voltage DC Inverter Calculations Photolithography, Well and Channel
Formation
SLO-2 Numbers, Strings, Identifiers, System oriority encoder Resistive operation Symmetrical Inverter S/llf:on Dioxide (SiOz), Isolation, Gate
Names, and Keywords Oxide
" ) ; Gate and Source/Drain Formations,
SLO-1 Ver{log Data Types: Nets, Register shift and rotate operations Saturation region Inverter switching characteristics Contacts and Metallization, Passivation,
Variables, Constants Metrology
S-3 Some Recurring Process Steps:
SLO-2 |Referencing Arrays of Nets or Regs Adders: Standard adder cells Current-voltage characteristics Output capacitance Diffusion and lon Implantation,
Deposition, Etching, Planarization
S-4,5 | SLO-1 |Lab-0: Verilog Operators: Lab-6: Realization of VLSI multipliers - |
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Arithmetic Operators, Bitwise Operators,
Reduction Operators, Logical Operators,
SLO-2 Relational Operators, Shift Operators, Lab-3: Design using FSM and ASM Lab-9: Design and Analysis of CMOS Lab-12: Design and Analysis of 4-input
Conditional Operator, Concatenation charts Inverter using HSPICE Dynamic NAND gate using HSPICE
Operator, Expressions and Operands,
Operator Precedence
Dynamic behavior: MOSFET Secondary Parasitic Effects: Leakage
SLO-1 | Verilog modelling: Gate-level modelling |Ripple Carry Adder (RCA) Capacitances, viz., MOS structure L o . X 9
. Currents, Parasitic Resistances .
S-6 capacitances Simplified CMOS Process flow
SLO-2 Real/zat{on qf Cpmb/natlonal and Carry Look-Ahead Adder (CLA) Chanqel capacttgnce and Junction (or, Inverter layout
sequential circuits depletion) capacitances | R 3 |
SLO-1 Compilation and simulation of Verilog Carry Select Adder (CSL) Parasitic Re;:stances, viz., Dram'and Power-De(ay Product: Static Power Layoyt design rules: Well rules,
5.7 code :ourcz Rclailf/tar;fe, CothaztIIt?eSIstan& gonsumpgon - e téanf_lsttir Llules — / .
. on-ideal I-V effects: Mobility ynamic Power Consumption, Total | Contact rules, metal rules, via rules an
SLO-2 | Test bench Cany Save Adder (CSA) Degradation, Velocity Saturation Power Consumption, PDP |other rules
. . Channel Length Modulation, Threshold ~ |CMOS Circuit Design Styles: Static
SLO-1 |Dataflow modelling Carry Skip Adder (CSK) Voltage Effects CMOS logic styles lGate Layouts
S-8 . o Leakage, Temperature Dependence, S ’
Realization of Combinational and CMOS circuits, pseudo-nMOS, tristate o
SLO-2 sequential circuits Carry Bypass Adder (CBA) ngrr:;try Dependence, Subthreshold circuits, elocked CMOS circuits Stick diagrams
SLO-1 | ab-1: Realization of combinational and ’(;::71lgx (gw[())eglggt:ﬁiﬁnalfl}gggg
S-9,10 sequential circuits using gate-level and  |Lab-4: Realization of VLS| adders - | Lab-7: Realization of VLSI multipliers - Il P Jaleusigg Lab-13: Model Practical Examination
SLO-2 | yataflow mode Jing (b) Design and Analysis of Pseudo-NMOS
gates using HSPICE
Multipliers: Overview of multiplication
(unsigned multiplication, shift/add : . " > . . . |CMOS Process Enhancements:
SLO-1 |Behavioral modelling multiplication algorithms, multiplication of f,hztr/t _cg:ng;gg%s(igg' P carmiers, (DD’f?‘;eST)'a/sz:C; (;is‘,(;léﬁi Silgﬂ(tghTLL)og/c Transistors (Multiple Threshold Voltages
S-11 signed numbers, types of multiplier | ghty-Lop ’ 9 and Oxide Thicknesses, Silicon-on-
architectures) { 3 R # _|Insulator, High-k Gate Dielectrics, Higher
SL0-2 Reallzat{on qf Cgmbmaﬂonal and Braun multplier MOSFET scaling Dynamlc CMOS logic styles: Basic Mobility, Plastic Transistors,)
sequential circuits - . |dynamic logic
Short-channel effects: Negative Bias
SLO-1 | Switch-level modelling Baugh-Wooley multiplier Temperature Instability (NBTI), oxide Signal integrity issues in dynamic design |Interconnects
512 | breakdown
Drain-Induced Barrier Lowering (DIBL),
SLO-2 |Realization of MoS circuits Wallace Tree multiplier Gate-Induced Drain Leakage (GIDL), Signal integrity issues in dynamic design | Circuit elements
s Gate Tunnel Current
SLO-1 |Design using FSM Booth multiplier Tutorials Dom'mo Log ¢ Crrpults: leferent@ I Beyond conventional CMOS
S-13 X Re. Domino logic, multiple-output domino
SLO-2 | Realization of sequential circuits Booth multiplier Tutorials Compound domino, NORA, TSPC Tutorials
SLO-T |y ab-2: (a) Realization of digital circuits Lab-11: (a) Des:gp and Analy. sis of
using behavioral modeling AND/NAND gate in DCVSL using SPICE Lab-14: End-Semester Practical
S-14,15 Ay CWPery |Lab-5: Realization of VLS| adders - Il Lab-8: Realization of RAM & ROM (b) Design and Analysis of Pass- i
SLO-2 |(b) Realization of MOS circuits using Transist t d CPL gat . Examination
switch-level mdeling ransistor gates an gates using
HSPICE
1. Jan Rabaey, Anantha Chandrakasan, B Nikolic, “Digital Integrated Circuits: A Design 4. R. Jacob Baker, “CMOS Circuit Design, Layout, and Simulation”, Wiley, (3/e), 2010.
Learnin Perspective”. Second Edition, Feb 2003, Prentice Hall of Indlia. 5. John P. Uyemura, “CMOS Logic Circuit Design”, Kluwer, 2001.
Resourges 2. Weste, Harris, “CMOS VLSI Design: A Circuits and Systems Perspective”, 4th edition, Addision-| 6. S. Palnitkar , Verilog HDL — A Guide to Digital Design and Synthesis, Pearson , 2003
Wesley, 2011. 7. Paul. R.Gray, Robert G. Meyer, “Analysis and Design of Analog Integrated Circuits”, Wiley, (4/e), 2001.
3. Wayne Wolf, “Modern VLSI Design. IP-based Design”, 4th edition, PHI, 2009. 8. M.D.Ciletti , Modeling, Synthesis and Rapid Prototyping with the Verilog HDL, Prentice Hall, 1999
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Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - I
Level‘i’}f’m:kin CLA-1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg‘:g’tgﬁ; 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Level 2 ﬁﬁg:zze 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 Craluate 10% 10% 15% 15% 15% 15% 1% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meenab8@annauniv.edu 1. Mr. Manikandan AVM, SRMIST
2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jci.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in 2. Dr. J. Manjula, SRMIST
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LT
Course | orcoaoqy | Course WIRELESS COMMUNICATION Course | o Professional Core

Code Name Category 311101 4
Pre-requisite 18ECC205J, 18ECC105T Co-requisite Nil Progressive 18ECE220T
Courses Courses Courses
Course Offering Department Electronics and Communication Engineering ‘Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning |_ __ Program Learning Outcomes (PLO)
CLR-1: |Understand the elements of Wireless Communication and mobile communications T 3 1[2[38[ 456789 10[11][12[13]14]15
CLR-2: |Understand the Mobile Radio Wave Propagation - Large Scale Fading = ;T - i 5|6
CLR-3: |Analyze how to apply Mobile Radio Wave Propagation - Small Scale Fading 8 2 < 8 ‘ s i s | 8
CLR-4: |Study the Capacity and Diversity concepts in wireless communications ol 25 S 5 2 ’ | 5 g 8 = | & ©
CLR-5: |Acquire the knowledge of Wireless System and Standards 2 § E % " § fé S o | % € gl 258 = E
CLR-6 : |Understand and design various wireless systems = '<l,2 g g % | e o § | 2| = E .§ - £ ﬁ i § =
Elsl|lo 2218 8|8|3|% | 8|5l d|eEag
5|8 8 Ble |2l |c|3|E s 5| | 2ltgage
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: 2lg| 2 55|25 glg|s|8 % El 8 J|df0f o
8§ Sl &8 21218/ §|m 2|8 & S |129292
CLO-1: |Acquire the knowledge of Wireless communication and basic cellular concepts 2 |75 | 60 Hled-1-8-1-1-]1-1-]1-1-1MM]|-1L
CLO-2: |Understand the essential Radio wave propagation and mobile channel models 2 |75 | 60 HY Rl H pHeo®- | - | - | - -l -IMIM H
CLO-3: |Familiarize about Various performance analysis of mobile communication system. 2 |75 | 60 _Hj:H |H| - -l -l -]l -]l-1-1-1-1H
CLO-4: |Attain the knowledge of Diversity and capacity concepts N 2 |75 | 60 \H|H -] -]-|-]-]-]-]-]-]-]- H
CLO-5: | Be familiar with the various standards of Mobile Communication Systems W, | 2 |75 | 60 \Hl - -1 -1 -1-1-1-1-1-1-"* - 1L
CLO-6 : |Explore the various concepts of wireless communication, its design with respect to fading and link performance 2 |75 | 60 H !_H HlH M- -]-]-IM][-IM[M[-TH
Duration erelesig;n;mul;?;:ggﬁz: Mobile Large Scale Fading | Small Scale Fading Improvement on Link performance Wireless systems and standards
(hour) —— D _aa "N N AD>
12 12 12 12 12
Introduction to wireless communication and y . ' Introduction Small scale multipath
SLO-1 ) . o Introduction to Radio wave Propagation ) . - -
mobile radio communication |propagation Introduction to diversity, equalization and . )
S-1 " - — - . AMPS Voice modulation Process
Classification of wireless communications - . Impulse response model of multipath capacity
SLO-2 | Large scale and small scale fading
| simplex, half duplex, dull duplex ’ channel ' 8
SLO-1 |Paging and Cordless systems o - . Phpulse iapegst modfof muitipath Space diversity
S22 — e trangmlssnon ORI ISRRace  |changEe” 43 GSM system architecture and its interfaces
propagation model - pathloss model Small scale multipath measurements - o
SLO-2 |Cellular telephone systems s Scanning diversity
Direct Pulse measurement
SLO-1 |Timing diagram - landline to mobile Sm?” scale wltipath measurements - Maximal ratio combiner
Sliding correlator measurement
S-3 Two Ray model Small scale multinath measurements - GSM frame structure
SLO-2 |Timing diagram - mobile to mobile P Equal gain diversity
Swept frequency measurement
Basic antenna parameters, Far field and R oid
SLO1 | ear fild Simplified pathloss model Parameters of mobile multipath channels - ) o
S-4 NSe~— v b o ) . ; ) Rake Receiver GSM speech operations input - output
Frequency reuse, sectored and omni- A Time dispersion and Coherent bandwidth
SLO-2 | . . Emperical model - Okumara
directional antennas
SLO-1 |Channel assignment strategies Emperical model - Hata model Parameters of mobile multipath channels -
53 5102 |Handoffand s types ar:gglrical model - Walfish and bertoni | poppler spread and Coherent time Capacity in AWGN Forward CDMA process
SLO-1 ing: i i
S-6 Interference and system capacity Piecewise linear model - log normal model Typeg of fad!ng. Flat and Frequency Capacity of flat fading channels Reverse CDMA Process
SLO-2 selective fading
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SLO-1 ) ) Shadowing Types of fading: Flat and Frequency , ; . .
S-7 Trunking and Grade of Service f o Equalizer and its mode Multicarrier modulation
SLO-2 ) Combined pathloss and shadowing selective fading d
SLO-1 |Cell splitting . o ) 3 : . ) '
S-8 SLO-2 Outage Probabilty Types of fading: Fast and Slow fading Adaptive equalizer block diagram OFDM Transmitter Block diagram
SLO-1 ) ) ) y ) .
S-9 SL0-2 Sectoring Cell Coverage Area Types of fading: Fast and Slow fading Types of Equalizers - elementary level only |OFDM Receiver Block diagram
SLO-1 | i
S-10 .02 Microcell zone concepts Solving problems — Brewster angle Ricean distribution Introduction to MIMO antennas Importance of Cyclic Prefix
SLO-1 ) » R )
S-11 SLO-2 Umbrella cells Solving problems —empirical model Rayleigh distribution Introduction to MIMO antennas Case study - Modern antennas
812 Solving Problems Solving problems - friis transmission Solving problems =Doppler effect Case study :Recent trends in Diversity and Case study - Modern antennas
SLO-2 formula MIMO antennas
1. Rappaport.T.S., "Wireless Communications: Principles and Practice”, 2" Edition, Pearson, 2011. v Y A . 4 , o
. 2. John D Kraus , Ronald J Marhefka, Ahmed S Khan “Antenna and Wave Propagation”, 4th Edition, Tata 5. And(ea QOIdsr‘mth, I/Wrelt‘ass‘Cor?mumcatlons $ Caf"bf Idge University ‘Pr ess, Aug 2005
Learning McGraw Hill. 2010 6. Schiller, "Mobile Communications", Pearson Education Asia Ltd., Reprint 2012
Resources 3. Constantine Balanis. A, “Antenna Theory: Analysis and Design’, 3rd Edition, John Wiley, 2012. 7. ézg ’If_(/jgo\r(l 4 g;’)%b”e Communications Engineering: Theory and Applications", McGraw Hill, New York,
4. Andreas.F.Molisch., "Wireless Communications", Wiley, 2" Edition-2005, Reprint-2014 .

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - 0
Level???ﬂ’i;km CLA-1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examinafion (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg‘:rggﬁg 0% - 30% - 30% X 30% - 30% -
Level 2 ﬁﬁg:ize 0% ’ 0% . 0% . 0% . 40% .
Level 3 E‘:g'a‘:zte 20% ; 30% . 30% . 30% . 30% .
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com | 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Dr. Sandeep Kumar P, SRMIST
2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan. v@jcl.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in 2. Dr. T. Ramarao, SRMIST
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Course Course Course . LIT|P|C
Code 18ECC302J Name MICROWAVE & OPTICAL COMMUNICATIONS Category C Professional Core s 1o
Pre-requisits 18ECC205J Co-requisite Nl Progressive 18ECE226T & 18ECE323T
Courses Courses Courses 'S
Course Offering Department ‘ Electronics and Communication Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): \ The purpose of learning this course is to: Learning 3 P-rogram Learning Outcomes (PLO)
CLR-1: |ldentify Microwave active devices and Microwave generators 1 24;3 11203 |4 |5 | 6 | 7. (8719 |10 ' 111213 14|15
CLR-2: |Analyze Microwave passive devices | | | = | =
CLR-3: |Explore Microwave Measurements § = g £ | % %’ §
. |Analyze Optical Fibers Optical Sources, Amplifier and Transmitter Optical Detectors , Receiver and Performance @m| & E S =| 2 ’ | 2 £ @ g8
CLR-4: Bl e o = S| 2 5 5 8 = | | &
Measurements Y . =8 E 2. | £l € g ol 2 = §l o £ |2 |
CLR-5: |Explore Optical Communication System Design and Concepts = E g 2 ’ 23| 5\ 8|5 ‘ 3 Sls|%5|518.] E_x =
CLR-6: |Analyze Microwave and optical components Elsls 212|818 38 8% = | 8|5 d|2dayg <
5| &8 P < /&K e | BENVE| E S| S|2|g2|lcgag s
3| 8|3 elzlsl 2 5|58/ 2 E|B|S|adsgy
Course Learning Outcomes (CLO): |Atthe end of this course, learners will be able to: 0 s S| | 3 § S|lg|la|l5|l2|3 8| 2|252a82
CLO-1: |Acquire knowledge on the theory of microwave transmission, microwave generators and associated components. 2180 |70 K o [ - AL e N N E N N A A N R
CLO-2: |Analyse microwave passive devices and components. | 218070 L! M H|H| - . . Ll - wm
CLO-3: |Understand microwave measurements and associated techniques with equipment | 280 70| VH | _M_}_H M- -] - - - |- M| - | H
CLO-4: |Familiarize with the fundamentals of light transmission through fiber | 28070 H|H M - - - L L
CLO-5: |Design a basic optical communication system. F 4 ] ] 218070 H | Hi-TH]-[-1-1-|-]-]-[-[m[-|m
CLO-6: Tl_nggrirstand the working principle of microwave components , Microwave measurements, optical sources, detector and 2180l 70 PR TR TR B R T O P N R R VR B
Duration = L\ L2
(hour) 15 15 ) F LY & 15 15
SLO-1 . . ! High frequency parameters: S parameters [ D .
Lo — Introduct.lon .to microwaves and oplige] and S matrix analysis for N-port microwave |Impedance matching. Elements of Optical fiber communication Pomt. o P(.)'m link Ana]og system design
SLO-2 |communications dexias considerations and design steps
| SLO-1 |History of Microwave Engineering, A . i ) T ;
S22 [~ Microwave transmission and Applications; |Directional coupler VSWR and Impedance measurement Functlongl block diagram of a Transmitter Pomt_ o P<_)|nt link D'g.'tal system design
SLO-2 . and receiver module considerations and design steps
Maxwell Equations
SLO-1 |Microwave Tubes Optical fiber structure, Light Propagation in
S-3 i E and H plane Tee Measurement of Power Optical fibers: Ray theory , Total Internal | Digital Link Design: Link power budget
SLO-2 |Klystron amplifier WYy £. reflection, Skew rays
SLO-1 3 A e Lab- 10 Measurement of Numerical Lab- 13 Design of basic Optical
S-4-5 Lab- 1 Characteristics of Reflex Lab: 4 Gt radiafion patighy of Lab- 7 Practice session Aperture, propagation and bending Communication system using
SLO-2 Horn antenna S N
Klystron losses of optical fiber computational tool
SLO-1 i L i
S-6 Reflex Klystron oscillators Magic Tee Measurement of Frequency and Q factor Optical Sources: Light source materials, Rise time budget
SLO-2 LED Structures
SLO-1 ! . ’ ) » ) ) i )
S-7 5L02 Magnetron oscillators Microwave Circulators, Isolators Insertion loss measurements LED Characteristics Overview of Analog links: Radio over Fiber;
SLO-1 |Mi i i i i
S-8 M_lcrowave B|po|ar_Tran5|stors Attenuators and Phase Shifters Attenuation measurements Sem|condygtor Laser Diode, Laser Key link parameters
SLO-2 |Field effect transistor Characteristics

B.Tech (ECE-CPS)

SRM Institute of Science & Technology — Academic Curricula (2018 Regulations)

35




0. | SLO-1 |Lab- 2 Study of power distribution in Lab- 5 Characteristics of filters, i -
§:9 Directional coupler, E plane, H plane Microstrip patch antenna and parallel Lab-8 Il_)C characteristics of LED and Lab- 11 Analysis of Analog optical link |Lab- 14 Practice Session
10 | sLO-2 . . Laser diode
and Magic Tee line coupler
SLO-1 i : Multichannel System: Need for multiplexin
S-11 IMPATT, TRAPATT and Tunnel diode Rectangular Waveguides Measurement of Scattering parameters Optical L\ 2 APD photo - .y - piexing
SLO-2 detector Operational principles of WDM, DWDM
SLO-1 . i
$-12 Gunn diode Rectangular Waveguides Measurement of Scattering parameters Responsivity and efficiency of APD WM Cpmponents. Coupler/Splitter, Fabry
SLO-2 Perot Filter
SLO-1 Functioning details of Vector Network A
$-13 Gunn Oscillation modes Power Dividers Analyzer; Signal Analyzer; Spectrum Fiber attenuation and dispersion WE.)M Components: Opfical MEMS
SLO-2 analyzers switches
X . . . Lab- 15 Study experiment - Gunn Diode
§5-14-| SLO-1 |1 ap.3 Impedance measurement by Lab- 6 Design of RF Filters and Lab- 9 DC characteristics of PIN and ; b i AN . .
15 | sLO-2 |slotted line method Amplifier using computational tool APD photo-diode Lab- 12 AR 9ital optical ligk {g;::::)a ¥e) and Optical WDMA
1. David M. Pozar, “Microwave Engineering”, 4th Edition, John Wiley & Sons, 2012. 8.  Vivekanand Mishra, Sunita P. Ugale, “Fiber Optic Communication: Systems and Components”, Wiley-India,
2. David M. Pozar, “Microwave & RF Design of Wireless Systems”, John Wiley & Sons, 2001. 1st edition, 2013
3. Samuel Y. Liao, “Microwave Devices and Circuits”, 3rd Edition, Pearson Education, 2013. 9. Djafar.K. Mynbaev and Lowell and Scheiner, “Fiber Optic Communication Technology”, Pearson Education
Learnin 4. Robert. E. Collin, “Foundations for Microwave Engineering”, 2nd edition, Wiley, Reprint 2014. Asia, 9th impression, 2013
Resourges 5. Annapura Das, Sisir K. Das, “Microwave Engineering”, 3rd Ed., McGraw Hill, 2015. 10.  John M. Senior, “ Optical fiber Communications: Principles and Practice”, Pearson Education, 3rd Edition,
6. |. Hunter, “Theory and design of microwave filters”, The Institution of Engineering &Technology, 2009
2001. 11. R.P. Khare, “Fiber Optics and Optoelectronics”, Oxford University Press, 2007.
7. Keiser G, “Optical Fiber Communication Systems”, 5th Edition, 6th Reprint, McGraw Hill 12.  12. Rajiv Ramaswami, KumarN. Sivaranjan, Galen H.Sasaki "Optical Networks A practical perspective",
Education (India), 2015. 3nd edition, 2013

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - 0
Level%'?mrfkm CLA-1 (10%) CLA-2 (15%) CLA-3 (15%) CLA—4 (10%)# Final Examinafion (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice

Level 1 Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Understand

Level 2 ﬁﬁg:ize 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%

Level 3 E‘r’::gte 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts

1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@qgmail.com |1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Dr. P. Sandeep Kumar, SRMIST

2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jei.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in 2. Dr. T. Ramarao, SRMIST
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LT C
Course | ygrccapay | Gourse COMPUTER COMMUNICATION NETWORKS Course | Professional Core
Code Name Category 310214
Pre-requisite 180SS101J Co-requisite Nil Progressive 18ECE320T
Courses Courses Courses
Course Offering Department Electronics and Communication Engineering ‘Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: | \ Learning |_ __ Program Learning Outcomes (PLO)
CLR-1: |Introduce the basic concepts in the field of computer networks. T 3 123456789 10[1M][12[13]14]15
CLR-2: |Understand the functional aspects of OSI model architecture. = ;T - ® 5|6
CLR-3: |Acquire knowledge of the Network Layer protocols 8 2 § g | § ¥ | é 3
CLR-4: |Analyze the various issues and challenges of Transport Layer. ol 2§ S 518 ’ | 5 g 8 = | & ©
CLR-5: |Familiarize the various Application Layer Protocols. 2 é £ % © § = > o| & £ g 2/s |2 E
CLR-6: | Utilize the networking concepts to analyze the performance of Routing protocols. = 2 g N % | 2| 2|3 | 2| = E S % | £ ﬁ i § 5
Elsl|ls 22|38 |48(8|S|& 2| 8|5 2 |28acg<
5188 le|2phg| el 3|k g 5|z gltgags
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: 2lg| 2 58|25 glg|s|8 % El 8 J|df0f o
8§ sl &l&8lel2lg|6|m 2|8 & 5 |29299
CLO-1: |Express the basic services and concepts related to internetworking. 116065 I ! I O N B I« B N R IR L " B B I
CLO-2: |Explain the basic OSI model architecture and its lower layer functions. 1160 65 2 M Mg et - | - | L - o I N H
CLO-3: |lllustrate the various Network Layer concepts, mechanisms and protocols. 2 | 65|65 _-I— L H |- - [ T I I - -
CLO-4: |Describe the services and techniques of Transport Layer. 116065 I B e e [ e R M R H
CLO-5: |Discuss the various services and protocols in Application Layer. Y . W, 16065 - IM] - -l - -l -t -l-1-1-1-1H
CLO-6 : |Analyze the various Networking concepts and Routing protocols. 2 |60 65 -y -r-r-r-r-r-ImMI -1 -TH
Duration D AT & 01 LOWER LAYERS NETWORK LAYER TRANSPORT LAYER APPLICATION LAYER
(hour)
15 15 15 15 15
SLO-1 Ir\Tttamt\n?ouri?:gn to Data Communicatigign Network models Introduction to Network Layer Introduction to Transport Layer Introduction to Application Layer
S-1 -
SLO-2 t?:;asrtrr]iasr;siéir modes-Serial agdifFaralig OSl layer architecture Need for Internetworking TCP/IP Model Application Layer Paradigms
52 SLO-1 |Protocols & Standards Data Link Layer-Introduction Addressing-Classful User Datagram Protocol(UDP) Client Server Interaction
SLO-2 |Layered Architecture Link Layer Addressing YigsE Addressing-Classful User Datagram Protocol(UDP) Client Server Interaction
SLO-1 |Principles of Layering & Description Error Detection Addressing-Classless Transmission Control Protocol(TCP) SIP
8_3 n . . n
SLO-2 Brief descripion of concepf&in €51 Error Detection Addressing-Classless Transmission Control Protocol(TCP) SIP
TCP/IP model Pas 22
SLO-1 . ; : ; .
S Lab 1: To bulld and configureg 3|mPIe Lab 4: To simulate token ring protocol | Lab 7:To simulate CSMA/CA protocol | Lab 10: Implementation and study of Lab 13: Greate a Socket (TCP&UDF)
4-5 | SLO-2 network of four nodes conneciR@itth and to study its performance and to study its performance Selective Repeat protocol. between two computers and enable file
"4 |point-to-point links. ’ ’ transfer between them.
SLO-1 vavvllttgr:rgg Types- Cirauit- & Packet Error Correction Network Layer Protocol-IPV4 TCP Services & Features Compression Techniques
S-6 P PP
Switching Types- Message switching, ) . , ,
SLO-2 Comparison of switching types Error Correction Internet Protocol(IP)-IPV4 TCP Services & Features Compression Techniques
S-7 | SLO-1 |LAN, MAN & WAN Data link control-LLC Internet Protocol(IP)-IPV6 Congestion Control Introduction to Cryptography
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SLO-2 |LAN, MAN & WAN Data link control-LLC Internet Protocol(IP)-IPV6 Congestion Control Types, Attacks and Services
SLO-1 |Network topologies-Types Data link control-MAC \I;g;;gng Protocols- Distance Vectoré Link Congestion Control DES
S-8 - - .
SLO-2 |Comparison of topologies Data link control-MAC gzzz:g Issues-Delivery, Forwarding and Congestion Control DES
S | SLO-1 |Lab 2: To simulate star and bus network|Lab 5: Implementation of Error Lab 8: Implementation and study of Lab 11: To configure a network using |Lab 14: Implementation of Data
9-10 | sL0-2 |topologies. detection and Correction scheme. stop and wait protocols Link State Routing protocol . Encryption and Decryption.
o1 SLO-1 |IEEE standards for LAN-Ethemet Flow & Error Control Protocol Routing Information Protocol-RIP QOS-Quality of Service RSA
SLO-2 |Types of Ethernet Flow & Error Control Protocol Routing Information Protocol-RIP QOS-Quality of Service RSA
S12 SLO-1 | Token Bus ARQ Schemes Open Shortest Path First-OSPF Techniques to improve QOS Email
SLO-2 | Token Ring ARQ Schemes Open Shortest Path First-OSPF Techniques to improve QOS FTP
s13 SLO-1 |FDDI HDLC Border Gateway Protocol-BGP Techniques to improve QOS HTTP
SLO-2 |FDDI HDLC Border Gateway Protocol-BGP Techniques to improve QOS SNMP
S SLO-1 Lab 3: To simulate token bus protocol | Lab 6:To simulate CSMA/CD protocol I[;ggkgivlmg ;ﬂ;s;ltatlon d study of Go Lab 12: To configure a network using Lab 15: Mini Proiect
14-15| sLO-2 | and to study its performance. and to study its performance p ) Distance Vector Routing protocol. : )/
. o o ) . ) 3. William Stallings, “Data & Computer Communication”, Pearson Education India, 10 Edition, 2014.
| h ) ) i )
Learning K gg? Arfouz A-Fehrouzan, “Data communication & Networking’, Mc-Graw Fll, 5" Edition Reprif 4. James F. Kurose, Keith W. Ross, “Computer Networking: A Top-Down Approach Featuring the Internet”,
Resources ) Pearson Education,6™ Edition, 2013.

2. Andrew S.Tanenbaum, “Computer Networks”, Pearson Education India, 5™ Edition, 2013.

5. ‘“Lab Manual”, Department of ECE, SRM Institute of Science and Technology

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - I
Level‘i’}f’m;kin CLA—1 (10%) CLA-2 (15%) CLA=3 (15%) CLA—4 (10%)# Final Examinafion (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg‘eerggﬁg 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Level 2 ﬁgg:ize 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 E‘r’:'a‘:?e 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com | 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Ms. T. Ramya, SRMIST
2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan. v@jcl.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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Duration (hour)

Course Course Course . L T P c
Code 18ECC350T Name COMPREHENSION Category c Professional Core 0 1 0 1
Pr((e:-reqwsne NIL Co-requisite |y, Progressive Courses |NIL
ourses Courses
Course Offering Department [Electronics and Communication Engineering |Data Book / Codes/Standards Nil
%)Lulgs)e Learning Rationale The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Acquire skills to solve real world problems in Analog and Digital Electronics (Discrete & IC) 28 1121314 |5(6|7[8]9/[10[11]12/13[14[15
CLR-2 : |Acquire skills to solve real world problems in Analog and Digital Communication
CLR-3: |Acquire skills to solve real world problems in Signals & Systems, and DSP o 5 ‘:—ET
CLR-4 : |Acquire skills to solve real world problems in Microprocessors & Microcontrollers, and VLS| Design § SR 3 =8 2 £ 8
CLR-5 : |Acquire skills to solve real world problems in Electromagnetics and Transmission Lines @ % %5 % § d'{ o ‘% i §| o
CLR-6 : |Acquire skills to solve real world problems in Microwave and Optical Communications £ § £ 2 i Sl 2|52 s|c||€
2|5 |8 22| G2 |3 LS| &
c | = o S|l o3| E W= | @
Elels| [e)23|512|<|8 |3|E 28 =
i 5| L2 855 8|clz s 2l 215|579
Cours.e Learning Outcomes At the end of this course, leamers will be able to: 2|88 £1215/ 28|82/ 82 E IS slold
(CLO): 3| & & 2| 8|88zl |B|s| 2|2 o|la|d
— il wla|ol<|=S|lnlwulw|leElo|la|Tla|a
CLO-1: | Practice and gain confidence and competence to solve problems in Analog and Digital Electronics (Discrete & IC) 3 18580 HIHIHIL|L|L|LILJLJL|L|L|{M[LIM
CLO-2 : | Practice and gain confidence and competence to solve problems in Analog and Digital Communication 3 185/80 HIHM L|L|L|L|L|L|L|L|L|M|{M[M
CLO-3: |Practice and gain confidence and competence to solve problems in Signals & Systems, and DSP 3 185/80 HIHIM L|L]L L|L]L|L|L]LIM|L M
CLO-4 : |Practice and gain confidence and competence to solve problems in Microprocessors & Microcontrollers, and VLSI Design 3 185/80 HIHIM L|L]L L|L]L|L|L|LIM|MM
CLO-5: |Practice and gain confidence and competence to solve problems in Electromagnetics and Transmission Lines 318580 HIHIH L|L]L L|L|L|L|L]LIM|L M
CLO-6 : |Practice and gain confidence and competence to solve problems in Microwave and Optical Communications 3 85|80 HIHIM L|L]LIL|L]L|L|L]LIM|MM
3 3 3 3 3

S-1 SLO-1 {(Sto"al on Analog Electronics (Discrefe & Tutorial on Digital Communication ;’r.;:zgaclizg jcroproceSsors & Tutorial on Transmission Lines Tutorial on Optical Communication
SLO-2 |Problem Solving Problem Solving Problem Solving Problem Solving Problem Solving
52 SLO-1 |Tutorial on Digital Electronics Tutorial on Signals and Systems }r-::::';laac’izg pcrocontong's Tutorial on VLSI Design Model Test
SLO-2 |Problem Solving Problem Solving Problem Solving Problem Solving Model Test
s3 SLO-1 |Tutorial on Analog Communication Tutorial on Digital Signal Processing | Tutorial on Electromagnetics Tutorial on Microwave Communication |Final Test
SLO-2 |Problem Solving Problem Solving Problem Solving Problem Solving Final Test
Learning 1. R.S.Khurmi, J.K.Gupta, Mechanical Engineering: Conventional and Objective Types, S.Chand & Co., 2. R.K.Jain, Conventional & Objective Type Question & Answers on Mechanical Engineering for Competitions,
Resources 2018 Khanna Publishers, 2014
Learning Assessment
, Continuous Learning Assessment (50% weightage) ) - I
Lo o CLA-1.(10%) CLA- 2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Remember 4 o o
Level 1 Understand - 40% - 30% - 30% - 30% - 30%
Apply o 0 o o 1)
Level 2 Analyze - 40% - 40% - 40% - 40% - 40%
Evaluate ™ o o o
Level 3 Create - 20% - 30% - 30% - 30% - 30%
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
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Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com |1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, na68@annat Mr. Manikandan AVM, SRMIST
2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jci.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, & Dr. V. Nithya, SRMIST
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L|T|P|C
Course | yorcepsor | Course PRINCIPLES OF CYBER PHYSICAL SYSTEM Course Professional Elective
Code Name Category 3101013
Pre-requisite 18MABIOIT Co-requisite NIL Progressive NIL
Courses Courses Courses &
Course Offering Department | Electronics and Communication Data Book / Codes/Standards NIL
Course Learning Rationale (CLR): |The purpose of learning this course is to: » ‘ Learning | R Program Lea?ing Outcomes (PLO)
4. |Obtain cyber physical systems fundamentals and principles knowledge as building blocks to promote further design and | | '
CLR-1: implementation of more complex real time systems. ! | 2__3 ‘ VR W s | Z_ i ' 9_ ' ‘ Nj12)13) 14115
CLR-2: |Understand cyber physical systems design for synchronous model with specific case study for arm processor. = =
CLR-3: |In what way cyber physical systems are crucial for the optimal performance of asynchronous model. g S < ‘ o = g | | § ‘ £ ®
— o S = =1 i Qo
CLR-4: |Comprehend the cyber physical systems design and implementation in dynamical models. o § é g qé_ & Sl % i § >
@ %] ) @ S| £
CLR-5: |Hybridization of cyber physical systems which will help the students to anticipate upcoming technologies. _g % £ é 2 § % § | 3 | 2 § 5 ; E
CLR-6: |Gain overall understand of the cyber physical systems for that will suit practical, engineering and industrial needs. E g E 2 § é a "_9’ | g é 3 S g—, :i;
= - =
5212 |25ElEelxsig2EEE YT
- - y S8 5 8 |a|ls|B8|3 S| 2|eE|g Q|00
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: |55 S8l sl2 858|888l 5|2|2|2
CLO-1: |Understand the basics of cyber physical systems. & 1 ' 90| 75 | |.H # _-__l >3 o I T N N R N A
CLO-2: |Design synchronous models for Real Time applications. 118070 Ho| - | = -1-1-1-]- S T I N
CLO-3: |Design Asynchronous models for Real Time applications. 2319075 [ - | M|H|-|H - - - - - -
CLO-4: | Develop Desp Understanding on selection of hardware and software’s for designing dynamical systems. 123 ' 90 | _75J _ _! MiH|-|H|-]-1-1-]-]|-*- E N
CLO-5: |Come up with cost effective, reliable, robust and feasible designs for real world problems. 2 18075 R e A e I O T R T R
CLO-6: |Design and implement cyber physical system and address the problems and limitations for real world problems. 2 | 90 | 75 | -IM|H|-|H|-|-|-|H|-|-]-|M]-|L
Dl(’l_'f(’)‘J"gN NTRODUCTIO aree T TYSICAL | SYNCHRONOUS MODEL ASYNCHRONOUS MODEL DYNAMICAL SYSTEM HYBRID SYSTEMS
SLO-1 |Introduction To Cyber-Physical Systems | Reactive Components Asynchronous Process Continuous Time Model Hybrid Dynamical Model
S-1 T p p —
SLO-2 g‘; 25:nfnf7é/ ;&(:ﬁo?v}; stems Design Variables, Valuations, And Expression | States, Internal Actions Continuously Evolving Inputs And Outputs Hybrid Process, Process Composition
s2 SLO-1 | Cyber-Physical System Requirements Execution, Extended-State Machines |Executions, Extended State Machines Continuously Evolving Inputs And Outputs Zeno Behavior
SLO-2 |Requirements Engineering Properties Of Components Operation On Process Models With Disturbance Stability
o3 SLO-1 |Interoperability Finite State Components Asynchronous Design Primitives Composing Components Stability Designing Hybrid Systems
SLO-2 |Real Time System Combinational Components Blocking Vs Non-Blocking Synchronization |Composing Components Stability Automated Guided Vehicle
SLO-1 |GPU Computing Event-Triggered Components Deadlocks Linear Systems Linearity Automated Guided Vehicle
S-4 R e <y i i i
SLO-2 |Internet Of Things (I0T) Nondeterministic Components Deadlocks Linear Systems Linearity ggziz%zg)\gwdance With Multi Robot
SLO-1 |Intemet Of Things (I0T) Input Enabled Components Shared Memory Solut_lgns Of Linear Differential Equations Obstag/e Avo:dance With Multi Robot
S5 Stability Coordination
SLO-2 |Radio Frequency Identification Technology gt Grarg 3 And Auel Fairness Assumptions SOIUt.’ ons Of Linear Differential Equations Multi Hop Control Networks
Dependencies Stability
SLO-1 |Wireless Sensor Networks Technology Composing Components Asynchronous Coordination Protocols Designing Controllers Multi Hop Control Networks
S-6 i
SLO-2 |Powerline Communication Block Diagrams . . Asynchronous Coordination Protocols Open Loop Vs Feedback Controller Linear Hybrid Automata
Input / Output Variable Renaming
S-7 | SLO-1 |Smart Cities And Internet Of Everything | Parallel Composition Leader Election Stabilizing Controller Example Pursuit Game
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SLO-2 |Ubiquitous Computing Fundamentals Output Hiding Reliable Transmission Stabilizing Controller Example Pursuit Game
o8 SLO-1 |Core Properties Of Ubiquitous Computing |Synchronous Designs Wait Fee Consensus PID Controllers Formal Model
SLO-2 |Smart Devices: Components And Services | Synchronous Circuits Safety Specifications Analysis Techniques Symbolic Reachability Analysis
SLO-1 éﬁg’;ﬁg}?’s Systems In Ubiquitous Cruise Control Systems Invariants Of Transition Systems Numerical Solutions Timed Automata
S9 - -
CASE STUDY: Cyber Physical Vehicle . i . )
SLO-2 Tracking System Synchronous Networks Safety Monitors Barrier Certificates Model Of Timed Automata
Learnin 2. Raj Rajkumar, “Cyber Physical Systems,” 2" Edition, Elsevier 2015
Resourcgs 1. Rajeev Alur, Principles Of Cyber Physical Systems, 15t Edition, MITPress 2015. 3. Edward D Lamie, “Computing Fundamentals Of Cyber Physical Systems ", 2nd Edition, Newnes Elsevier

Publication.

Learning Assessment

Continuous Learning Assessment (50% weightage) ) o I
Bloom's CLA—1 (10% CLA-2 (15% CLA-3 (15% CLA— 4 (10%)# Final Examination (S0% weightage)
Level of Thinking - 1(10%) —2(15%) —3 (15%) o U0
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 0% - 30% . 30% : 30% - 30% -
Understand
Level 2 Apply 0% - 0% - 0% ; 0% - 0% -
Analyze
Level 3 Evaluate 20% - 30% 2 30% - 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %
# CLA -4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Athif Shah, Chairman, Abe Semicondutor, abechennai@gmail.com 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Dr. Vivek Maik, SRMIST
2. Dr. Madan Kumar Lakshmanan, Senior Scientist, CEERI, Imadank@gmail.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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L|T|P|C
Course | ygrceosry | Course EMBEDDED AND IMPLANTED DEVICES FOR CYBER PHYSICAL SYSTEM | S0Urse | ¢ Professional Elective
Code Name Category 300013
Pre-requisite 18EES101. Co-requisite NIL Progressive NIL
Courses Courses Courses
Course Offering Department | Electronics and Communication ‘ Data Book / Codes/Standards - * NIL
Course Learning Rationale (CLR): ‘ The purpose of learning this course is to: ‘ Learning 3 Program Learning Outcomes (PLO)
CLR-1: |Understand the various embedded processors and memory architecture TR : T2 |3 45 | 6|7 |8 9101112131415
CLR-2: |ldentify suitable hardware and software available to develop a CPS | ‘ 5 I = |
CLR-3: |Study the multitasking and threading techniques for embedded processors g g g o = § '(E ’ = : ®
o = @» = | ]
CLR-4: |Analyze the implementation scheme of implantable CPS for health care application o § S kS g & o o = 5| o
: o| .9 | E Zl 2|8 c|l®Le | & £ R=
CLR-5: |Use Cyber physical systems for energy management Y . E|l€| 5 g2 ‘ T |23 2| § S|w | E
CLR-6: |Develop framework to put Human in CPS loop | § a | < 2 ;3 al8 ‘ 3|35 s 8 &3
o | o = o3 = | = | 3 IS © c | = (=]
5|2 L2 e | D02 edt| € S| 3| 2| €|~ ||
— | 9| 9 el 2 5L 5,898 «al=|E|9Q|S ' ' |
s 2|8 S|lslalsl8a|s|lglz|le|lSlalalalo
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: 2| 315 S &8 5l218 85852 8|&l22 22
CLO-1: |Identify suitable embedded processor and memory for cyber physical system applications 23| 70|70 LIMIH| - |- | -|-|-1-|-1-1-1-1-71"+-
CLO-2: |Select optimal hardware and software for cyber physical system model 237070 L|M|H E N T T A - -] -
CLO-3: |Efficiently use the embedded processor resources Y . X 23|70 70| LM lL_H - |- E N e e e N e
CLO-4: |Develop implantable CPS model for health care application. 237070 LIMI|H| - |- - -1 -1-|=-1-1-1-1]-71-+
CLO-5: |Develop implantable CPS model for various real world problems. 237070 LIMI|H| - |- - -1 -]-|-1-1]-1-1]-71-+-
CLO-6: |Understand the realistic constraints to put concepts of Human in CPS loop in real time applications | 319 | 0, | -|-|H|-M]-|-|-|M][-]-|MH|L]-
Duration [ INPUT AND OUTPUT HARDWARE AND . ~uentn e | IMPLANTED CYBER-PHYSICAL HUMAN-IN-THE-LOOP CYBER-
(hour) EMBEDDED PROCESSORS SOFTWARE MULTITASKING AND SCHEDULING SYSTEMS PHYSICAL SYSTEMS
SLO-1 , , \ , Multitasking -Threads, Creating Threads, | Medical Cyber-Physical Systems - System | o, of ymi cpss,
S-1 Processors - Generalized Architecture Hardware - Pulse Width Modulation, Description And Operational Scenarios,
ﬂ_O—Z §| Iﬂplementi_ng Th_reads % Virtual Medical Devices Data Acquisition
SLO-1 |Processors — Speed General-Purpose Digital I/0 Mutual Exclusion, Deadlock Clinical Sgenanos, Key Design Drivers
S2 And Quality Humans As Sets Of Sensors
SLO-2 | Processors —Computational Power General-Purpose Digital I/O Memory Consistency Models Attributes, Trends
SLO-1 |Microcontrollers - Architecture ! v The Problem With Threads Quality Attributes o
S-3 - $ Serial Interfaces > - - Humans As Communication Nodes
SLO-2 |Microcontrollers Processes And Message Passing Challenges Of The MCPS Domain
o4 SLO-1 |DSP Processors- Architecture orallcl 1 Scheduling - Basics Of Scheduling On-Demand Medical Devices State Inference, Human Nature
- ————— | Parallel Interfaces
SLO-2 |DSP Processors- Features & Scheduling Decisions Assured Safety, Humans As Processing Nodes
SLO-1 Prog(ammable Logic Controllers - Task Models, Smart Alarms And Clinical Decision
S5 Architecture Buses Support Systems Humans And Robots As Actuators
SLO-2 |Programmable Logic Controllers- Features Comparing Schedulers Closed-Loop System
SLO-1 |Graphics Processors Architecture Software - Sequential Software In A Implementation Of A Scheduler Energy (?y ber-Physical Systems - System ) )
S-6 Concurrent World Description Technologies For Supporting HITLCPS
SLO-2 |Graphics Processors Architecture Rate Monotonic Scheduling Operational Scenarios
o7 SLO-1 |Parallelism, Pipelining, Interrupts Earliest Deadline First, Scheduling Architecture HITL In Industry And At Home
- itectu
SLO-2 |Instruction-Level Parallelism |Exceptions Mutual Exclusion HITL In Healthcare
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SLO-1 |Multicore Architectures Timers Priortty Inversion, Prionity Inhertance ‘ ) Social Networking
S8 Protocol Cyber Paradigm For Sustainable Sees
SLO-2 |Multicore Architectures Atomicity Priority Ceiling Protocol Social Networking
SLO-1 Memory Ar_ch/tectures - Memory Interrupt Controllers Multiprocessor Scheduling < . .
S9 Technologies Practitioners’ Implications The Sample App’s Base Architecture
SLO-2 |Memory Hierarchy, Memory Models Modeling Interrupts Scheduling Anomalies
1. E.A Lee And S. A. Seshia, Introduction To Embedded Systems - A Cyber-Physical Systems
Approach, Second Edition, Mit Press, 2017. 5. Raj Kamal, Internet Of Things, Mcgraw Hill Education; First Edition, 2017.
2. Houbing Song Danda Rawat Sabina Jeschke Christian Brecher, Cyber-Physical Systems 6.  Edward Ashford Lee, Sanjit Arunkumar Seshia, Introduction To Embedded Systems - A Cyber Physical
Learning Foundations, Principles And Applications, , 1st Edition, Academic Press, 2016 Systems Approach - Second Edition, Lulu Enterprises Incorporated, 2014
Resources 3. Raj Rajkumar, Dionisio De Niz, Mark Klein, Cyber-Physical Systems, Pearson Education, 7. Hamid R. Arabnia, Leonidas Deligiannidis, Fernando G. Tinetti, Embedded Systems, Cyber-Physical

Inc.2017,

4. David Nunes, Jorge Sa Silva, Fernando Boavida, A Practical Introduction To Human-In-The-Loop

Cyber-Physical Systems, Johnwiley & Sons Ltd, 2018.

Systems, And Applications, The 2017 Worldcomp International Conference Proceedings, Csrea, 2018

Learning Assessment

Continuous Learning Assessment (50% weightage) ' o 0
Bloom's CLA-1(10%) CLA-2 (15%) CLA— 3 (15%) T CLA- 4 (10%)# Final Examination (S0% weightage)
Level of Thinking | (10% A 2 (15% T[S, CEA~(10%
Theory Practice Theory | Practice Theory Practice | Theory Practice Theory Practice
Remember . 1 | . | A .
Level 1 Understand 40 % _30 % 30% AV | __30 % . 30%
Level 2 Apply 0% - 40% : 0% v 0% - 0% -
Analyze |
Evaluat '
Level 3 vaate 20% . 30% ’ X 0% . . 30% - 30% -
|Create " b | L.V &
Total 100 % | 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry g3 . |I@={tﬂm Higher Technical Institutions |Internal Experts
Dr. Vinay Kumar Gupta, National Physical Laboratory, quptavinay@nplindia.org Prof .C. Vijayan, IITM, Chennai, cvijayan@ Dr. P. Eswaran, SRMIST
Prof. S. Balakumar, Univ of Madras, [ Mr. AV M Manikandan, SRMIST
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L|T C
Course | ygrceospr | Course SENSORS AND ACTUATORS FOR CYBER PHYSICAL SYSTEM Course | o Professional Elective
Code Name Category 300013
Pre-requisite 18EES101. Co-requisite NIL Progressive NIL
Courses Courses Courses
Course Offering Department | Electronics and Communication ‘Data Book / Codes/Standards - * NIL
Course Learning Rationale (CLR): |The purpose of learning this course is to: » ‘ Learning | 3 Program Learning Outcomes (PLO)
CLR-1: |Leam sensor basic working (TrT2]3) [t]2[3f[4]s5]e6[7]s]o]10][11]12]13]14]15
CLR-2: |Understand sensor design for embedded applications 5 I | &
CLR-3: |Design optimal real time models and learn the uncertainties :E; S 2 ‘ o = g | r‘;v ‘ = ©
o — 'S Qo
CLR-4: |Understand the Interface of Sensor System Design And Implementation o ‘Z" S % g & %‘ | % | E § o
Q| E L - @ £ | £
CLR-5: |Develop Deep Understanding On Sensor Materials and Technologies Y . é’ % £ é’ bz -§ % § | = | 3 § 5 i S
CLR-6: |Understand about industry grade sensors and applications E a|<Z 2 ;,g 8|&8%8|3 5 fac} S 53
5|8 3 e |2y 1 E S S 22 |a|l
S8 |38 elos|s|le| 5 8 8lalad|E|B|[S| | |1
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: B S &8zl 218l5 &5 2881512 2|2
CLO-1: |Understand the working, classification and design of systems with sensors 1 | 60 | 70 | - : Hy - b - - - -] - - -
CLO-2: |Design multi sensor cyber physical system for real world applications 2 |60|70 | | - - M- -
CLO-3: |Implement different practical real time systems with minimal supervision Y . X | 3 ]160]70 )| |- [ M| H Hi-1]-]- - |- - - L
CLO-4: |Develop Deep Understanding on selection of hardware and software’s for designing systems 14?—60 70 | M- E B e A R I - B I I
CLO-5: |Come up with cost effective, reliable, robust and feasible designs for real world problems 3]60]70] - IMIM|-|H|-|-]-]-|H]|- - - | H
CLO-6: |Design and implement real time systems and address the problems and limitations 316070 -l - IM| -V H -] -] - -|H|L|- M
Dt’lfggg)’” SENSOR BASIC BLOCKS OPTICAL COMPONENTS OF SENSOR HUMAN DETECTORS A A g - OC1 AL MATERIALS AND TECHNOLOGIES
S SLO-1 |Data Acquisition Energy Of Light Quanta |Uttrasonic Detectors Chemical Sensors Silicon As Sensing Material
SLO-2 |Sensors, Signals, And Systems Light Polarization Microwave Motion Detectors Bio Chemical Sensors Plastics
o SLO-1 | Sensor Classification Light Scattering Microwave Motion Detectors Chemical Sensor Characteristics Metals, Ceramics
| SLO-2 |Units Of Measurements y Ee_()@tric_al Qpiigs Ground Penetrating Radars Selectivity And Sensitivity Simple And Fraden Model Ceramics
SLO-1 | Transfer Functions Radiometry Linear Optical Sensors Electrical And Electrochemical Sensors | Steinhart And Hart Model Ceramics
S-3 i i |
SLO-2 Mathenjatlcgl Models, Fungi@nal |Photometry Capacitive Occupancy Detectors Electrode Systems Structured Glass, Optical Glass
Approximations .
SLO-1 qumear Reg ression, o Windows Triboelectric Detectors Potentiometric Sensors Nano Materials
S4 ppnl))lamatlops v 28N . '
SLO-2 Sensrt/\(lty ! I_’/eceWIse L Mirrors Coated And Prismatic Optoelectronic Motion Detectors - Conductometric Sensors Surface Processing, Spin Casting
Approximation Structure
SLO-1 |Spline Interpolation, Lenses — Curved Surface Lenses Op toelgctronlc Motion Detectors - Metal .OX’ de Semiconductor (MOS) Vacuum Deposition
S5 Distortion Chemical Sensors
SLO-2 |Multidimensional Transfer Functions Lenses — Fresnel Lenses gf%ggfcc;romc Motion Detectors - Elastomer Chemiresistors Sputtering
o6 SLO-1 |Calibration, Le-n-ses - Flat I\—I-a—no Lenses Optical Presence Sensors Chemicapacitive Sensors, Chem FET Chemical Vapor Deposition (CVD)
SLO-2 |Computation Of Parameters Fiber Optics And Waveguides Pressure-Gradient Sensors Photoionization Detectors Electroplating
S-7 | SLO-1 |Computation Of A Stimulus IOptical Efficiency Gesture Sensing (3-D Pointing) g’;}‘; fc'gzl Transducers, Acoustic Weve MEMS Technologies
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SLO-2 |Use Of A Analytical Equation Lensing Effect Gesture Sensing (3-D Pointing) Micro Cantilevers, Spectrometers Photolithography
SLO-1 |Use Of Linear Piecewise Approximation | Concentrators Tactile Sensors gg I).‘éc;'lv;;ansducers And Radiometric Silicon Micromachining
S-8 - — p
SLO-2 |lterative Computation Of Stimulus Coatings For Thermal Absorption Tactile Sensors Color Change Sensors Aé!;%rggfgrf;mmg Of Bridges And
SLO-1 CASE ST.UD.Y: Sensprs For MO[."Ie Anti Reflective Coating CASE STUDY. lonizing Radation Multi Sensor Arrays Lift Off, Wafer Bonding
S9 Communication Devices - Requirements Detectors
CASE STUDY: Sensors For Mobile . . CASE STUDY: lonizing Radliation ) .
SLO-2 Communication Devices - Integration CASE STUDY: Energy Harvesting | Detectors Eectromcs NosgAnd Tongues LIGA In Wafer Bonding
f " r _ i i ications” . 5th
Learning 1. Ph!llllp A La.plante , H_an(_ibook Of Modemn Sensors — Physics Design And Applications”, 5 2. Xiaocong Fan, *Real-Time Embedded Systems,” 21 Edition, Elsevier 2015,
Resources Edition, Springer Publication, 2015.

Learning Assessment

Continuous Learning Assessment (50% weightage) ) L )
Bloom’s e | r 4 Y Final Examination (50% weightage)
Level of Thinking CLA-1(10%) CLA -2 (15%) | CLA-3 (15%) CLA-4 (10%)#
Theory Practice Theory Practice | Theory | Practice Theory ! Practice Theory Practice
|

Level 1 Eﬁ?:ggﬁ; 0% - 30% - I wy : | 0% : 30% .

Apply - ' > 4.
Level 2 Analyze 40 % - 40 % - 40 % | - [ 40 % - 40% -
Level3 % 20% - 30 % | - 30% - 1 30% - 30% -

!
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

1. Mr. Athif Shah, Chairman, Abe Semicondutor, abechennai@gmail.com

Experts from Higher Technical Institutions

11.or. MeenakszProfessor of ECE, CEE,_Anna University, meena68@annauniv.edu

Internal Experts

1. Dr. Soumya Ranjan Routray, SRMIST

2. Dr. Madan Kumar Lakshmanan, Senior Scientist, CEERI, Imadank@gmail.com

2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in

2. Dr. Krishnaveni, SRMIST
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L
Course | ygrceosar | Course UNSUPERVISED INTELLIGENCE IN CYBER PHYSICAL SYSTEM Course | o Professional Elective
Code Name Category 300013
Pre-requisite 18MABIOIT Co-requisite NIL Progressive NIL
Courses Courses Courses
Course Offering Department | Electronics and Communication ‘ Data Book / Codes/Standards . 3 NIL
Course Learning Rationale (CLR): |The purpose of learning this course is to: » ‘ Learning | p ° Program Learning Outcomes (PLO)
CLR-1: |Leaming of unsupervised intelligence algorithms in cyber physical system PR N 1023 45678 of10]n][12][13][14]15
CLR-2: |Understand the working of model based reinforcement learning 5 I | &
CLR-3: |Leam with case study about reinforcement learning :E; SES ‘ 3 =5 r‘;v ‘ < ©
CLR-4: |Use of python programming for reinforcement learing o 2|5 i;’ Elx| g @ [ = S| o
Q| E L - @ £ | £
CLR-5: |Unsupervised learning using SCIKIT learner, tensor flow and KERAS Yy é’ % £ é’ bz -§ % § I = | g § 5|5 S
CLR-6: |Gain overall understand of the cyber intelligent systems for real world applications E % i 2 ;‘g é A E g é sl S g ino”
L = G [+] o
51818 815 sl2l5l3 8052238720
- - - 2 8|8 5 8% |s|8|la|ls|2l2|lE|lSlalQlalQ
Course Learning Outcomes (CLO): |Atthe end of this course, leamners will be able to: B S &8 5128 &G5I& 2|8 &15|2/ 22
CLO-1: |Ability to understand reinforcement learning and its use for intelligence 1 | 80 | 70 | Hl - - - - - - - -
CLO-2: |Able to design intelligent systems using cyber security standards 1175]70 - | M| - - - - EO I R
CLO-3: |Implement different practical self learning systems with minimal supervision | 375170 )| |- | MADH | EO N R - |- - |- | H
CLO-4: |Develop deep reinforcement leaming for designing cyber physical system 317570 N Hi-|-1-]-1-]/-1-1-1-|-1-|H
CLO-5: |Come up with cost effective, reliable, robust and feasible designs for real world problems 1]70]70] N e B A O R IR I I R P R
CLO-6: |Design and implement real time systems and address the problems and limitations 2 .70 |70 | UMy - e e e M-
DURATION B S Al UNSUPERVISED LEARNING USING
MODEL BASED REINFORCEMENT DEEP REINFORCEMENT LEARNING & PYTHON PROGRAMMING FOR
(HOUR)  |REINFORCEMENT LEARNING AND CPS LEARNING CASE STUDY REINFORCEMENT LEARNING SCIKIT-LEARNEKRI,E;%SORFLOW AND
SLO-1 |Overview Of Reinforcement Learning ;M?dzl B?sed BIIONGERGL Loaming Deep Reinforcement Learning Introduction ILr}tr.odLgt/;;’n To Reinforcement Learning Unsupervised Learning Using Scikit-Leam
S Comparisan OF iferent Refarcement ™| . Introduction To Reinforcement Lear
_» | Comparison Of Different Reinforcemen : . p \ Introduction To Reinforcement Learning | . o )
j.o 2 Leaming Methods Modfree Remforcemeﬂearnmg Deep _Re_niorcemeLLearnmg Examples Using Python Dimensionality Reduction
SLO-1 Examples Of Different Reinforcement Model Based Reinforcement Learning Deep Reinforcement Learning Working Introduction To Reinforcement Learning | The Motivation For Dimensionality
s-2 Learning Methods Principles, Principles Libraries Used Reduction
o |Applications Of Different Reinforcement : 2% Deep Reinforcement Learning Mathematical |Introduction To Reinforcement Learning | . o . .
SLO-2 Leaming Methods Working &Applications Modeling Set Up Of Tools Dimensionality Reduction Algorithms
SLO-1 | History Of Reinforcement Learning Dynamic Programming ?5§£til§slnforcement Leaming Value Elements Of Reinforcement Learning | Principal Component Analysis
S-3 p : o g p
SLO-2 |History Of Reinforcement Learning Dy N Qv Principlgs & Deep R cinforcement Learing Value Agent Environment Interface Singular Value Decomposition
Applications Function Tools
SLO-1 Slmulgtlon Tool Kits For Reinforcement | Partially Observable Markov Decision Deep Reinforcement Learning Value Policy Types Of Reinforcement Environment | Dictionary Learning
S4 Leaming Process Tools
SLO-2 S/mulgtlon ool it For Reinforeemeng Bagall, Obser\_/ aRSWRTHOV Decision Reinforcement Learning For Cyber Security |Reinforcement Environment Platforms | Independent Component Analysis
Leaming Process - Architecture
SLO-1 |Overview Of Cyber Physical System gamally Olly/svenfble&l\//garquv Deaston th_/nforc?ment Learning For Cyber Security l-ga;;v?rcement Environment Platform Unsupervised Learning Using Tensor Flow
5 Crocﬁss_ C(;t; o bl px;’lc?(tlong si I_R’ 'X?mp o t Learning For Cyber Securit Gatt' unSCtt’(j;7 d With OPENAI And
§ . ontinuous Observable Markov Decision | Reinforcement Learning For Cyber Security |Getting Started Wi n g
SLO-2 | Examples Of Cyber Physical Systems Process — Working & Applications - Architectures TENSORFLOW Keras- Auto Encoders
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SLO-1 |Cyber Security-Introduction Continuous Observable Markov Decision |Reinforcement Learning For Cyber Security |Setting Up Your Machine For OPEN Al |Auto Encoder: The Encoder And The
S6 Y ¥ Process — Working & Applications - Architectures And TENSOR FLOW Decoder
SLO-2 |Cyber Security Examples Continuous Obsgrvable Mgrkqv Decision - |Reinforcement Llearnmg For Cyber Security OPENAI Gym, OPENAI Universe Under Complete Auto Encoders
Process — Working & Applications - System Function
SLO-1 |Cyber Security Standards /I:emforlcement Learning Predication CASE .STUDY: Onhne' Cyber Attagk TENSORFLOW Over Complete Auto Encoders
§.7 nglys:s _ - Detection In Smart Gnd —Introduction *_
SLO-2 |Reinforcement Learning Problems Relnforpement Learning Predication CASE TSTUDY‘ Onl/ne' Cy berAttagk The Markov Chain And Markov Process | Dense Vs. Sparse Autoencoders
Analysis Detection In Smart Grid —Application
SLO-1 |Multi Armed Bandit Problem Reinforcement Learning Control Methods gAtSEt?STL/D‘\S/“ Ozl/ge';:y ger?ttag( ) Markov Decision Process Denoising Autoencoder
S8 Reinforcement Learning Advanced Lo S o Cre e
§ . einforcement Learning Advance  Online Cyber Attacl ’ 8
SLO-2 | Contextual Bandit Problem Algorithm Defection In Smart Grid ~Working Principle |Th-e Bellman Equation y . __VTgtlf)Za_lAutoencoder
’ . Reinforcement Learning Advanced CASE STUDY: Online Cyber Attack Optimality, Solving The Bellman g )
59 8LO-1 | Contoxtual Bandit Problem Algorithm Examples Detection In Smart Grid —-System Model |Equation yandg g With Autooncoder
- : . . Reinforcement Learning Advanced CASE STUDY: Online Cyber Attack | Optimality, Solving The Bellman 2 .
SLO-2 |Reinforce Learning Problem Algorithm Applications Detection In Smart Grid =State Estimation | Equation HaglS-On With Autoencoder
Learning 1 Chong Li, Meikang Qiu, Reinforcement Leaming for Cyber-Physical Systems and 2. gg%\arsan Ravichandiran, Hands-On Reinforcement Learning with Python, 2nd Edition, Packet Publishing,
Resources Cybersecurity Case Studies, Tst Edition, CRC Press. 3. Ankur A. Patel, Hands-On Unsupervised Learning Using Python, 1¢! Edition, O'Reilly Media, Inc., March 2019

Learning Assessment

[ Continuous Learning Assessment (50% weightage)
Bloom’s Y e i ity 3. S T Final Examination (50% weightage)
Level of Thinking CLA-1(10%) CLA -2 (15%) CLA -3 (15%) | CLA-4 (10%)#
Theory Practice Theory Practice Theory | Practice Theory Practice Theory Practice
[

Level 1 %’;ﬁggi; 0% - 30% . 30 % . 30% - 30% -
Level2 (20O 0% ¢ 40% - 0% | - 0% - 40% -

Analyze LAY <O
Level 3 (Ez‘r’slafzte 20% 2 30% Y 30% - 30% - 30% -

Total 100 % ; 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

1. Mr. Athif Shah, Chairman, Abe Semiconduto—r,abechennai@gméil,com

Experts from Higher Technical Institutions

Internal Experts

1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu

1. Dr. P. Vijaya Kumar, SRMIST

2. Dr. Madan Kumar Lakshmanan, Senior Scientist, CEERI, Imadank@gmail.com

2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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Gourse | ygeceasar | SoUrSe REAL TIME CYBER PHYSICAL SYSTEM C‘;‘t’:;ﬁy E Professional Elective ; o
Prgrequisite 18EES101. Co-requisite ‘ NIL Progressive R NIL
ourses Courses Courses
Course Offering Department | Electronics and Communication ‘ Data Book / Codes/Standards * NIL
Course Learning Rationale (CLR): ‘ The purpose of learning this course is to: ‘ Learning 3 Program Learning Outcomes (PLO)
CLR-1: |Practical knowledge on cyber physical machines PT% 1]2[3[4]5]6]7[8]9[10]11]12]13][14]15
CLR-2: |Understanding of process, model and compositions of cyber physical systems | ‘ 5 I = | |
CLR-3: |Identify the significance of networking and design components of cyber physical systems g g g o - g | | -(‘é ' = | o
CLR-4: |Create insights to the temporal logic and asynchronous model o § s g g d'% g} ‘% | E § >
CLR-5: |Analyze the working principle of continuous model and predictive model Y AW g é é E ;’ '§ _%I § ! é 3 | § 5 g %
CLR-6: |Utilize the concepts in cyber physical systems for the understanding of engineering and technology | § cg § g ;é’ ' é S § | § E g g g 3@
5188 815 5|2 5(2/5/4/23 2|3/ 87|27
- . . 23| S S5 8| |ls|8|g|s|2|2|E|lS olo|o
Course Learning Outcomes (CLO): |Atthe end of this course, learners will be able to: DT A i'_g 5;+§ sl G515 2/8|&] £ 2|92
CLO-1: |Use cyber physical system for engineering applications 1160 |65 L e e e e I I A I R B R I A
CLO-2: |Design specific parts of the engineering schemes with cyber physical model 1|60 65 - M - - Lo - - - | H
CLO-3: |Solve simple engineering problems with cyber physical solutions Y e, N 2 | 6565 | il P J'__H - M - L e N N
CLO-4: |Apply the CPS model to replace older existing technology models 1160 65 L e o T A /A I I I R AT I R A |
CLO-5: |Use Cyber physical systems for further new application and developments 1160 | 65 - M- - - - - | H
CLO-6: |Apply the concepts of cyber physical systems in real time applications | 2|60 |’6_5__ - -l - M|-]-1H
ounin | wronuenoviore e | STMEERETETASIN | SOMOIETIIOLONS, | coouioiomen. | o THECP wrucatons
SCHEDULING AND SHARING TECHNOLOGIES PHYSICAL SYSTEMS

Cyber-Physical Systems Applications:

B.Tech (ECE-CPS)

o1 SLO-1 | Overview Of Embedded Systems Real-Time Tasks Wireless Sensor Networks Ubiquitous Computing History To Date Communication
| sLO-2 Examples Of Embedded Systems Real-Time Tasks _-DistinMEg-WS-N,MNET, M2M, And CPS |Ubiquitous Computing Fundamentals  |Consumer Interaction, Energy

SLO-1 | Soft Real-Time Systems Round-Robin Architecture Cyber-Physical System Design Challenges | Ubiquitous Computing Fundamentals |Infrastructure, Health Care
S-2 k33 [~ e oo AR jces:

SLO-2 |Hard Real-Time Systems |Round—Robin Architecture Cyber-Physical System Design Challenges g;nrigé)sewces, Components And Manufacturing,

SLO-1 | Spectrum Of Real-Time Systems Round Robin With Interrupts Cyber-Physical Systems Architecture Tagging, Sensing, And Controlling Military
S-3 3 iqui

SLO-2 |Examples Of Real Time Systems Queue-Based Architecture Cyber-Physical Systems Architecture é‘éﬁg’;ﬁ%g’s Systems In Ubiquitous Robotics, Transportation

SLO-1 |Case Study: Real Time Systems ll;’eal-Tlme Scheduling: Clock-Driven The Role Of Wsn Techrnologies In Cpss Autonomous Systems In Ubiquitous | Smart Q/t/es And The Internet Of
54 _ pproach ‘ ' Computing Everything _

SLO-2 Introduction To Cross-Platform Real-Time Scheduling: Clock-Driven The Role Of WSN Technologies In Cpss Case Study: Robot Manipulator Medical beer-Phys:caI Systems:

Development __|Approach Introduction

SLO-1 |Hardware Architecture ESSZ)ZZLG ewonsing: Rats-Monofonic Towards A New Cps Architecture Introduction To Systems Engineering |Background And Related Works
S-5 g — -

SLO-2 |Software Development: Software Design E;ZfoTa";e Scheduling: Rate-Monotonic Data Management: Wsn Vs. Wsn-Cps Introduction To Systems Engineering | Technical Components
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. ) . ) o A — Towards Cognitive Prostheses,
56 SLO-1 | System Programming Language C/C++  |Real-Time Scheduling: Sporadic Server Data Management Activities Introduction To Software Engineering Challenges And Opportunities
SLO-2 | System Programming Language C/C++  |Real-Time Scheduling: Sporadic Server Data Management Activities Introduction To Software Engineering | Mobile Wsn-Cps Applications
. . . Cyber-Physical Cloud Computing:
SLO-1 |Build Target Images Resource Sharing: Shared Variables Opportunities And Challenges V-Model Smart Space Systems
> SLO-2 |Build Target Images Shared Memo Cyber-Physical Cloud Computing: Ao MRlooment Emergency Response Systems
g g Y Opportunities And Challenges Methodology gency Resp 4
Design Challenges And Issues For Routing In | Comparison Of The V-Model And The
SLO-1 |CASE STUDY: Building A QNX Image Semaphore WSN Agile Software Development Human Activity Inference
S-8 Within The Context Of CPS Methodology
SLO-2 | Transfer Executable File Object To Target | Semaphore Routing Protocols In Wsns For Cpss Requtremeqts jn SoftwarcZgign in Smart Factory
Cyber-Physical Systems
. Future Directions Of Routing Protocols In Requirements In Software Design In | CASE STUDY: Cyber-Physical Vehicle
59 SLO-1 | integrated Testing On Target Mutex WSN For CPS Cyber-Physical Systems Tracking System
g ) ” . y L ” ¢ Case Study: Cyber-Physical Vehicle
SLO-2 | System Production Condition Variable Case Study: Wsn-Cps Applications Maritime Area Case Studies Tracking System
) 1. Kuodi Jain-Real Time Sysytems , 1st edition, Intech Open Publshing, 2015. 3. Sherali Zegdally and‘ll\lafaa Jabeurr Cyber-Physical System Design with Sensor Networking
Learning 2 Xiaocong Fan- Real-Time Embedded Systems Design Principles and Engineering Practices pochnologies, 1 Edition, 19EE Degly SSst, (086
Resources ' : 4. Dietmar P.F. Moller- Guide to Computing Fundamentals in Cyber-Physical Systems, 24 edition, Springer

1st Edition, Newnes Publications, 2016

Publications, 2016.

Learning Assessment

Continuous Learning Assessment (50% weightage) ) L I—
Bloom's CLA—1 (10% CLA— 2 (15% CLA-3 (15% CLA— 4 (10%)# Final Examinafion (0% weightage)
Level of Thinking - 1(10%) — 2L 3457 —4(10%)
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Remember
Level 1 40 % - 30 % - 30 % - 30 % - 30% -
Understand
Appl
Levelz Y 0% 2 0% . 40% . 0% . 40% .
Analyze
Evaluate
Level 3 20% - 30 % - 30 % - 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Athif Shah, Chairman, Abe Semicondutor, abechennai@gmail.com 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Dr Phani Kumar, SRMIST
2. Dr. Madan Kumar Lakshmanan, Senior Scientist, CEERI, I[madank@gmail.com |2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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L
Course | yorcegsor | Course CYBER PHYSICAL INTERFACE AND AUTOMATION Course Professional Elective
Code Name Category 300013
Pre-requisite 18ECE251T Co-requisite NIL Progressive NIL
Courses Courses Courses
Course Offering Department | ECE ‘ Data Book / Codes/Standards * NIL
Course Learning Rationale (CLR): ‘ The purpose of learning this course is to: | Learning 3 Program Learning Outcomes (PLO)
CLR-1: |Study the cyber physical systems built-on Wireless sensor networks M2, ™3 10234567891 11]12/13]14/15
CLR-2: |Leam the synthesis for cyber physical systems ‘ e Z | I
= [5 = |
CLR-3: |Gain knowledge on security features of cyber physical systems E = Y |8 § | = | o
- | < = » =
CLR-4: |Analyse the real-time scheduling for cyber physical systems @& & & B3 g 2| o £ 2 §
— —— 2 . > & & \ Elo| 8 2|8l g £ £ 2
CLR-5: |Enhance the scientific computing skills on medical cyber physical systems £]8g £ é’ g‘ 21 5| ZV» 5 g | S| s $ k=
L A | IS S = > | = = N - | 2 4 [
CLR-6: |Develop Cyber physical systems for interfacing and automation | E o< 2 ;3 als8 ’ § § é ] g 3@
= G =
5| 8|8 g5 2l8lclzls|.2l2lz|Ec|>w
c 3|8 588 5 8|8 s|le|l2E S alalala
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: @53 IS 818 512188 |§1 21818185122 2
CLO-1: |Appreciate the features of localization of wireless sensor networks using CPS 31801 70 LV\H|-|H|L]|-|-|-]L|L}|-|H|-|-]|-
CLO-2: |Synthesize the feedback control systems for CPS 3185]|75 M} H|L|M|L - IM|I Ly H| -] -
CLO-3: |Analyse security issues in CPS 3175 70 (M| H LM H|L B 7 T e e
CLO-4 : |Design the real time scheduling algorithms for CPS ¥y : 3__85 80_ r MIH|M[HIL]-]-T-M[L]-[TH|-]-]-
CLO-5: |Apply the automated concepts in medical CPS. 3185175 | H{H/M|H|L|-|-|-|M|L|-|H|-|-]|-
CLO-6: |Implement basic applications with automation | 318070 F'LIH]-[H]L]-]- | - L|yL|-|H|-]|-]-
) CYBER-PHYSICAL SYSTEMS BUILT ON SYNTHESIS FOR SECURITY OF CYBER-PHYSICAL | REAL-TIME SCHEDULING FOR CYBER-
Duration (hour) | ™" \y k| ESS SENSOR NETWORKS CYBER-PHYSICAL SYSTEMS SYSTEMS PHYSICAL SYSTEMS MEDICAL CYBER-PHYSICAL SYSTEMS
SLO-1 |Introduction And Motivation 4 | f ) Introduction
S-1 - —Introduction Introduction Introduction - - -
SLO-2 |Medium Access Control Virtual Medical Devices
SLO-1 Systeml Description And Operational Basic Techniques Basic Technigues Basic Techniques System_ Description And Operational
S-2 Scenarios Scenarios
SLO-2 |Routing Preliminaries Discrete Verification Scheduling With Fixed Timing Parameters | Clinical Scenarios
s3 SLO-1  |Node Localization ‘Pgbkﬂ Definition A Cyber Security Requirements Memory Effects Key Design Drivers And Quality Attributes
SLO-2 |Clock Synchronization Trends
SLO-1 Solving The Synthesis Problem Quality Attnbgtes And Challenges Of The
. MCPS Domain
S-4 Power Management Attack Model Advanced Techniques — —
SLO-2 Construction Of Symbolic Models Smart Alarms And Clinical Decision
D Support Systems Trends
SLO-1  |Key Design Drivers And Quality Attributes | Controller Timing . ) ) High-Confidence Development Of MCPS
S-5 - A — Countermeasures Multiprocessor/Multicore Scheduling
SLO-2 |Physically Aware Control Design For Resource Efficiency Closed-Loop System
) ; . Accommodating Variability And On-Demand Medical Devices And Assured
56 SLO-1 |Real-Time Aware Advanced Techniques Advanced Techniques Uncertainty Safety
SLO-2 |Runtime Validation Aware Construction Of Symbolic Models Real-Time Verification Assurance Cases
S-7 |SLO-1 |Security Aware Continuous-Time Controllers |Hybrid Verification Managing Other Resources Practitioners’ Implications
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SLO-2 Software Tools MCPS Developer Perspective
SLO-1 Reducing The Computation Time MCPS Administrator Perspective
S-8 Practitioners’ Implications Analysis And Simulation Of Feedback System Theoretic Approaches Rhythmic Tasks Scheduling ]
SL0-2 Control Systems MCPS User Perspective
SLO-1
S-9 sL02 Summary And Open Challenges Summary And Open Challenges Summary And Open Challenges Summary And Open Challenges Summary And Open Challenges
Learnin 2. Raj Rajkumar , “Cyber Physical Systems,” 2" Edition, Elsevier 2015
Resourges 1. Rajeev Alur, Principles of Cyber Physical Systems, 1st Edition, MIT Press 2015. 3. Edward D Lamie, “Computing Fundamentals Of Cyber Physical Systems ", 2" Edition, Newnes Elsevier

Publication.

Learning Assessment

Continuous Learning Assessment (50% weightage) ) o )
Bloom’s Final Examination (50% weightage)
> CLA-1(10%) CLA-2 (15%) CLA -3 (15%) CLA-4 (10%)#
Level of Thinking
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Remember
Level 1 40 % - 30% - 30 % 30 % 30% -
Understand
Apply 0, 0, 0, 0, 0,
Level 2 40 % - 40 % - 40 % 40 % 40% -
Analyze
Evaluate
Level 3 20 % - 30 % - 30 % 30 % 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Athif Shah, Chairman, Abe Semicondutor, abechennai@gmail.com 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Dr. Sangeetha M, SRMIST
2. Dr. Madan Kumar Lakshmanan, Senior Scientist, CEERI, Imadank@gmail.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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Course Course | Course | | ) . L|T|P|C
Code 18ECE351T ‘ Name HIGH PERFORMANCE COMPUTING FOR CYBER PHYSICAL SYSTEM | Category | E | Professional Elective 310l 013
Pre-requisite 18ECE250T Co-requisite NIL Progressive NIL
Courses Courses Courses
Course Offering Department | Electronics and Communication Data Book / Codes/Standards NIL
Course Learning Rationale (CLR): \ The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Understanding the role of supercomputers il a2 S 112134567 ]8|9/]1/11]12]13]14]15
CLR-2: |Implementing the HPC Applications on Grid and cloud Infrastructures g < D 3 = ©
CLR-3: |JGRIM Simplifies the process of porting applications 2|3 = 1%’ é g 2 %
CLR-4: |Leaming on Scheduled Algorithm | 8| & k4 HAEIR El_|£|8
CLR-5: |Real— world Infrastructures-Research area /% & s g3 = S 2 IR
CLR-6: |Big Data challenge and Applications in cloud environment customization design ..'E_ % % g E ?6 ?; 42 || 21 ; s 2 > .
I R RS P IR
c i . - . . 5 818 2|2/82fs 32l 8223 3|3
ourse Learning Outcomes (CLO): |At the end of this course, leamers will be able to: R Sl 8l&Ed=2|3|§dT5 |2 S8|lg|l5|2 /2|2
CLO-1: |Improve products reduce the time taken for develop new products-HPC 1 90 | 75 H| - - -] -]-|-]-|-|-/|-1-1-1-]-
CLO-2: |Reduce the production cost 1.2.80.].70 Hi - |- -|-1-]1-1-]-]-1"- R
CLO-3: |High performance computing systems can be highly useful to analyze the data 23 190 |75 - | M H|-|H -l - - - R I
CLO-4: |Big data as our ability to gather the information 23 90|75 - VM| H| - H|-|-]-]-]- - -] - -
CLO-5: |Ability to learn the Algorithm 2 |80|75 =\ M H| - L] -] -] -] -] -]-
CLO-6: |HPC main advantage learning here( Processing speed super computer) 2 19|75 - M|H| - H|-|-]|-|H|-]-|-|M]-]|L
Duration INTRODUCTION TO SUPER EMERGING
(hour) COMPUTERS SCHEDULING ARCHITECTURES PRIVACY & SECURITY FRAMEWORK DATA EXECUTION MODELS APPLICATIONS
) Introduction To Scheduling- Moldable Job ) .
SLO-1 Int(oductlon Of Super Computers And Allocation For Handling Resource Introduction To Security Big Data Architectures Introquc'ﬂon To Emerging Big Data
Grids ) ) 4 Application
S Fragmentation In Computational Grid . _
SLO-2 Grids And Supercomputers, Grids Do Computational Grid Model And /gEoI/cy Baged Secunty & yreyorgor Dataflow Model For Cloud Computing Matrix Factorization For Drug Target
- ) . : rivacy-Enhancing Data Access And ) . o
Support Supercomputing Experimental Setting < Frameworks In Big Data Interaction Prediction
Usage Control In Grids
Moldable Job Allocation On Homogeneous |Privacy Management In Large Scale
SLO-1 |Grids Cannot Replace Supercomputers |Parallel Computer ,Moldable Job Distributed Systems, Managing Initial Data | Introduction Classification Based Methods
S-2 Allocation In Heterogeneous Grid Access,
g q Comparison With Multi-Site Controlling Data Usage, Grids And Their . Neighborhood Regularization Logistic
SL0-2 |The Role Of Supsrcomputeiin Ging Co-Allocation And Conclusion Requirements For Privacy Management Cloud Computing Frameworks Matrix-Problem Formalization
Architecture Of A Policy Based Security
Introduction To Speculative Scheduling Of Framework For Privacy-Enhancing Data
SLO-1 A Public-Private Supercomputing Grid barametcl8Been Aoplications Usifg fob Access And Usage Control In Grids, Batch, lterative, Incremental Processing | Logistic Matrix Factorization,
Partnership Prerequisites And Problems 2 0 2100 9 Application Of The Security Framework To | Frameworks Neighborhood Regularization
Behavior Descriptions .
S-3 A Xacml-Based Privacy Management
Architecture
Integration Of The Security Framework’s . . . )
SLO-2 |Mode Of Operation Architecture Overview Privacy Management Components On The Streaming Processing Frameworks, Comblno_ed Model Neighbourhood
) ’ . General Dataflow Frameworks Smoothing
Service Provider Side, Summery
L o ) ” e . Adaptive Control Of Redundant Task . . )
S-4 | SLO-1 ;Zijti b/g:;g;g%fr’d’ Discussiog,Cf .é(;bscBﬂgf;iaO\:;or Description, Simple Execution For Dependable Volunteer Application Examples EZ’; Zgit'genta/ Settings, Comparison,
’ P Computing-Instruction
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Introduction To Porting Hpc Applications Related Work, Statistical Resource
SLO-2 |To Grids And Clouds -Applications And | Complex Description Availability Characterizing, Root Cause Controllable Data Execution Model Parameter Sensitive Analysis
The Grid Infrastructure Analysis Of Failures
SLO-1 . " Fitting Distribution to Empirical Availability
S Applications And Resource Management g:zgfzg'zg glgr)r‘)) l(lae;lcOb Deserptons Data, Availability Prediction, A Heuristics- | Design i NGEEERL Core Customized Predicting Novel Interactions
56 | SLO-2 P Y g Lomp Based Failure Probability Estimation, Life | For Stencil Computation-Introduction 9
Job Descriptions
Cycle Of A Volunteer Peer
- . ) . e L Related Work-Customizable Design And
SLO-1 |Applications And Data Management Comp. Ie){ Descrip thns With Mutation, Fa{l ure Probab{l{ty E§t/mat/on, L.e i Processors, Micro Architecture, Stencil Overview Of Neural Network Accelerators
Scheduling Strategies Failure Probability Dispatch Policy Gomputation
S-7 T -
SLO-2 The Simple API For Grid Static Data Feeder Strategy, Dynamic An Enhanced Workflow Management gg;g;qumz:rt;zrl5:5/%{/1;nFlog/WArray Architectures Of Hardware Accelerators —
Applications (Saga) Data Feeder Strategy Mechanism, The Task Selection Optimi zga P L. ASIC, GPU
SLO-1 %’gfe’gg plications And Data, Shared Data Implementation, Scheduler Evaluation Results, Baseline Policies gtli%es DMA StenciliGomputation and FPGA, Modem Storage Accelerator
58 SLO-2 |Data Topology, Data Volume Description Generator, Description Time Depeiggaeaiiiloe" s Wave Implementation Parallel Programming Models
! Repository Service Equation, Performance Evaluation
Porting And Programming Grid Comparison With The Simple Redundant
SLO-1 ng # g 9 Simulation Results Task Dispatch Policy, Comparison With | Test Results Middleware Of Neural Networks
Applications Th Di h
59 Eflcts Of indow 528 O TGP
. : fects lindow Size On The Process . R
SLO-2 Gr/d_ Programming Models And Summary And Conclusion Time, Improvement Of The Performance Introquqtlon ™ El_ectro Migiegon Latest Developments
Environments b Alleviation Techniques
By Identifying Worker Types
Learning 1. Emmanuel Udoh, Cloud ,grid and High performance computing Emerging Applications, 1st 2. Chao Wang, High performance computing for Big Data Methodologies and Applications, 15t Edition, Chapman &
Resources Edition, IGI Global, 2011. Hall Press Publications, 2020.

Learning Assessment

Continuous Learning Assessment (50% weightage) ) o )
Bloom'’s Final Examination (50% weightage)
Level of Thinking CLA-1(10%) CLA-2 (15%) CLA -3 (15%) CLA-4 (10%)#
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1  [remember 0% A 30% 4 30% - 30% - 30% -
Understand
Levelz (PO 0% $ 40% - 0% - 0% - 40% -
Analyze
lovels  [Cealuate 20% » 30% - 30% - 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %
# CLA -4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Athif Shah, Chairman, Abe Semicondutor, abechennai@gmail.com 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Dr. C.T.Manimegalai, SRMIST
2. Dr. Madan Kumar Lakshmanan, Senior Scientist, CEERI, Imadank@gmail.com | 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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L
Course | ygrcegsor | CoUrse CYBER PHYSICAL CONTROL SYSTEM Course | o Professional Elective
Code Name Category 300013
Pre-requisite 18ECS201T, 18ECE252T Co-requisite NIL Progressive NIL
Courses Courses Courses
Course Offering Department | Electronics and Communication ‘ Data Book / Codes/Standards . 3 NIL
Course Learning Rationale (CLR): ‘ The purpose of learning this course is to: ‘ | Learning p ° Program Learning Outcomes (PLO)
CLR-1:  |Understand the basics and advanced concepts of control systems T : 3 ~ Ik 3B 4 | 910 | 111213 14|15
CLR-2: |Gain the knowledge of industrial controllers process and their instrumentation | 5 | &
CLR-3: |Comprehend basic symbology and process control elements and techniques g g g o = § | § ‘ % ©
o p, (24 S Qo
CLR-4: |be acquainted with Industrial standards and methods for calibration and controller tuning o § S ‘ % g & 28 | % | i § o
QL 1S @ 3 @ £ | £
CLR-5: |Acquire knowledge on Control systems networking and cyber connections Yy : g % £ c;:’ 2 § ;-; | '3‘2 = | 2 § 5|5 S
CLR-6: |Grasp significant knowledge on industrial control systems and networking standards i § cg § 2 ;‘g é a I E é [ é 3 S g ino”
N > > s 5
5188|2818 51255 8lg 22558 YT
- y ; 2 &8 8| 2|8 g |s|8|c| =22 E|S=2919!9
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: | AT ] l_ S sl 81512 8IG5§I82|8&15|2 212
CLO-1: |Understand mathematical (state) equations of complex control systems and their stability 2 60| 60 H |M| - E T E e e e e O e I
CLO-2: |Design optimal control process for industrial instrumentation 2160 60 || - |M| H - - E e N
CLO-3: |Understand process control instrumentation and design various control flow diagrams 1160 60 || = M| H|-]|- - - - - - - -
W' .. N W .| ] 2 W
CLO-4:  |Maintain Industrial standards and methods for calibration of industrial instrumentation 1160 60 || - M| H|-|-]- e B e B B I
CLO-5: |Design PLC, SCADA, HART protocols and wireless interfacings 2 | 60 | 60 - M| H | - - - - -l - - -] -|IM|-|H
CLO-6: |Improve the standards of industrial instrumentation and networking protocols 2 |60 I 60 | { - M| H|-|M| - - - M] - |- -|H|L|-
Duration | CONTROL SYSTEMS BASICS AND | INDUSTRIAL PROCESS TECHNIQUES INDUSTRIAL STANDARDS AND | CYBER SYSTEMS AND NETWORKING
(hour) BEYOND AND INSTRUMENTATION PROCESS-CONTROL METHODS METHODS FOR CALIBRATION AND
CONTROLLER TUNING
| . 3 T . 3 . .
SLO-1 Iélements of Open- and Closed-Loop NeolGRE Sitfallers | BalailPcosscs Inst(ument Calibration and Controller Programmable Logic Controller Basics
§1 ystems | Tuning o — — "
: ) . . . — equirement of communication networks
E.O 2 |Transfer function OpelEoop Control o Batch_Pr_oisses Cltrol Requirements  |Reasons for Performing Calibrations for PLC, PLC to Computer.
SLO-1 | Continuous-time systems, and convolution | Closed-Loop Control Types of Batch Processes Calibration Preparation Elements of SCADA system
S-2 | Discrete control, Analog control, Master
SLO-2 |Impulse response and step response |Process Behavior Continuous Processes Standard Calibration Procedure Terminal Unit, Remote Terminal Unit,
2904 ReD2 < Operator interface
SLO-1 |Feedback Control Systems Selecting a Controller Iggnz;;gcr)rl’;:nzrocesses Control Five-Point Calibration Procedure Distributed Control System (DCS)
$3 Basic Characteristics of feedback control MeZsurement Devices (Sensors):
SLO-2 On-Off Control , h ' Process Calibrators DCS Architectures, Local Control Unit
systems Dynamic, Static
SLO-1 |Stability, reference tracking Continuous Control, Proportional Mode Feedback Loop Interface Instruments Sensor Calibration HART cqmmun/cat/ on profocol
S4 . - _ . communication modes
SLO-2 Disturbance rejection, sensitivity and Integral Mode, Derivative Mode Block diagram of a closed-loop automated Transmitter Calibration Industrial Wireless Technologies
robustness system
Typical control system structures for SISO, . . . . . .
SLO-1 MISO, SIMO, and MIMO plants Advanced Control Techniques Transmitters, Transducers Tuning the Controller Wireless Architecture, Topologies
5 Monitoring Instruments: Indicators, Alarms Wireless Infrastructure in Industrial Control
SLO-2 |State-space design Cascade Control 9 ) ! " | Trial-and-Error Tuning Method
| Recorders Systems,
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Manipulation Devices (The Final Control
SLO-1 |State variables Feed-Forward Control Element): The Solenoid Valve, DC and AC | Ziegler-Nichols Tuning Methods Self-Organizing Networks
S-6 Motors, The Control Valve
SLO-2 |Solution of state equations Ratio Control Instrumentation Symbology AZ/;Z%S;ZN’CMIS Qg inuous-Cycling Wireless Standards
SLO-1 |Eigenvalues and eigenvectors Adaptive Control General Instrument Symbols ﬁZ%ZZNIChOIS O Cyeling Threats in Industrial Control Systems
S-7 . : ; - - -
SLO-2 |Jacobian linearization technique Pneumatic Controllers Tag Numbers Ziegler-NicholggReactiONGER Uning NeMor k Backbones: Hubs, Swiches,
Method Bridges, Gateways.
SLO-1 | State transformations and diagonalisation |Panel-Mounted Controllers Line Symbols AZ/;z%gsN/chols Rgcton-Cuig Hierarchy of Industrial Networks
S-8 - :
SLO-2 Z;Zii%g?g’r%’ {o phase-variable Personal Computers Valve and Actuator Symbols Controller Autotuning Troubleshooting I/O Interfaces
SLO-1 |Basics of Controllability and Observability |Programmable Logic Controllers Reading a Single Loop PID controller Network Communication Standards
S9 -
SLO-2 |Duality property. Stability Distributed Control Systems (DCS) Information Block PIDRQoer tuning rules Fieldbus Networks
1. Nagrath I.J and Gopal M, “Control Systems Engineering”, New Age Publishers, 5 th Edition, 2009. 4. Bolton. W, “Progra ble Logic Controllers mma " Fifth Edition, Elsevier Newnes, 2009.
Learning 2. Cyber-security of SCADA and Other Industrial Control Systems, Editors: Colbert, Edward J. 5. Michael Lucas, “Distributed Control Systems”, Van Nostrand Reinhold Co., 1986.
Resources M., Kott, Alexander (Eds.) ISBN 978-3-319-32125-7 6. Industrial Automated Systems: Instrumentation and Motion Control, Terry Bartelt, ISBN-13: 978-1-4354-

3. Frank Petruzella. D, “Programmable Logic Controllers”, Tata McGraw Hill Third Edition, 2010.

8888-5

Learning Assessment

Continuous Learing Assessment (50% weightage) ’ o )
Bloom'’s Final Examination (50% weightage)
Level of Thinking CLA-1(10%) CLA -2 (15%) CLA-3(15%) CLA -4 (10%)#
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level  [Remember 0% : 30% - 30% - 30% - 30% -
Understand
Level2 PPV 0% ; 0% , 0% - 0% - 0% -
Analyze
Lovels  [Cealuate 20% . 30% : 30% - 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %
# CLA -4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Athif Shah, Chairman, Abe Semicondutor, abechennai@gmail.com 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Dr. Bandaru Ramakrishna, SRMIST
2. Dr. Madan Kumar Lakshmanan, Senior Scientist, CEERI, Imadank@gmail.com |2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in 2. Dr. Vivek Maik, SRMIST
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Course Course Course ) . L Pl1C
Code 18ECE353T Name CYBER SECURITY Category E Professional Elective 310103
Pre-requisite 18ECE250T Co-requisite Progressive NIL
Courses Courses NIL Courses
Course Offering Department | Electronics and Communication ‘ Data Book / Codes/Standards NIL
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Leamn Cyber Security Concepts T 3 1(2 (345|678, 9 101112131415
CLR-2: |Understand the standards and protocols for cyber security 5 £
CLR-3: |Design and understand cryptography and secure communications %‘ g g o = g r‘é = ©
o — 'S Qo
CLR-4: |Understand security and privacy threats in computer networks o § 5 % g & o '% i § o
K K% : o £ | S
CLR-5: |Develop Deep Understanding On cyber crime issues and forensics é’ % % é K2? § % § = £ E 5|5 E
CLR-6: |Gain Overall Understand Of The cyber security for real world applications E % % 2 ;,g é A E g g o8 B g) %
L = G [+] c
288 |£%sl250%8 288 2|ElE S olala
i i i 2 8|8 S 8lals|gl 8|S 2E|lgS]ololo|o
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: 2515 SI&I8 51235 8§ 2885|2212
CLO-1: |Ability to understand cyber security working and protocols 1160|70 E - B e e A A e N I R T - - -
CLO-2: |Able to design secure systems using cyber security standards 2 |60|70 M- - - - S M- -] -
CLO-3: |Implement different practical digital encrypted systems with minimal supervision 316070 -|M|{H|-|H - - - |- - - L
CLO-4: |Develop Deep Understanding on selection of hardware and software’s for designing cyber physical system 1160 |70 UM - E B e A R I - B I I
CLO-5: |Come up with cost effective, reliable, robust and feasible designs for real world problems 3| 60| 70 ~-\M|\M| - |H|-|-]-]-]1H|- - | - | H
CLO-6: |Design and implement real time systems and address the problems and limitations 316070 -l - IM| -V H -] -] - -|H|L|- M
DURATION CRYPTOGRAPHY AND CYBER CRIME ISSUES AND
(HOUR) DIGITAL SECURITIES ONLINE ANONYMITY SECURE COMMUNICATION INVESTIGATION DIGITAL FORENSICS
SLO-1 |Introduction Introduction Introduction To Cryptography Unauthorized Access Introduction To Digital Forensics,
S-1 i i i
SLO-2 | Types Of Cyber Attacks Anonymous Networks g%%ggf:pi;tween Wicnptigih Computer Intrusions, Forensic Software And Hardware
2 SLO-1 |Digital Privacy TOR Networks Cryptographic Functions White Collar Crimes, Analysis And Advanced Tools,
SLO-2 |Online Tracking TOR Applications Cryptographic Types Viruses And Malicious Code, Forensic Technology And Practices
s3 SLO-1 |Privacy Laws 12P Network Cryptographic Applications Internet Hacking And Cracking, Forensic Ballistics And Photography
SLO-2 |Malware - Definition And Working Principle |I2P Configurations Cryptographic Systems Trust Models Virus Attacks, Face, Iris And Fingerprint Recognition
SLO-1 |Hacking - Definition And Working Principle | Freenet Principle & Working Cryptographic Key Pair Software Piracy, Intellectual Property Audio Video Analysis,
S-4 Pharming - Definition And Working s . Disk Encryption Using . o ) )
SLO-2 Principle Darknet Principle & Working Windows Bitlocker Mail Bombs, Exploitation Windows System Forensics
g i ", . <3 y . ) Disk Encryption Using Digital Laws And Legislation, Law : .
o5 SLO-1 |Phishing - Definition And Working Principle | Sharenet Principle & Working Open Source Tools Enforcement Roles And Responses, Linux System Forensics,
SLO-2 ansgmware- Definition And Working Anonymous OS — Tails Multi Task Encryption Tools Inve§t/gatlon Tools, Comparison BeMeen Windows & Linux
Principle E-Discovery System Forensics
SLO-1 |Antivirus - Definition And Working Principle | Secure File Sharing Attacking Cryptographic Systems EDRM Model, Digital Evidence Collection | WIFI Security (War-Driving)
$-6 . . ! . Countermeasures Against Cryptography | Evidence Preservation, E-Mail .
SLO-2 |Other Security Solution VPN Design And Architecture Attacks Investigation Network Forensics,
S-7 | SLO-1 |Secure Online Browsing Proxy Server Securing Data In Transit E-Mail Tracking, Ip Tracking I’;l)?;mlégorensms - Application &
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SLO-2 |Email Security Connection Leak Testing Cloud Storage Encryption E-Mail Recovery, Mobile Forensics
SLO-1 | Social Engineering Secure Search Engine Encrypt DNS Traffic Search And Seizure Of Computers, g;:rlrllilf;grensms - Application &
S-8 . g
SLO-2 |Secure WIFI Settings Web Browser Privacy Configuration ggfn'}r%,?gfioqamc For Emai Recovering Deleted Evidences Cloud Forensics.
SLO-1 |Cloud Storage Security Anonymous Payment Attacking Cryptographic Systems Password Cracking Cloud Forensics Application & Examples
S-9 i i
SLO-2 |/OT Security Payment Security Measures Securing Data In Transit Recovering Hard Disk Data Iglg.telr\llggtrahty & Challenges Of Forensic
Learning 1. Digital Privacy and Security Using Windows: A Practical Guide By Nihad Hassan, Rami 2. Digital Forensics, DSCI - Nasscom, 2012.
Resources Hijazi, 1st Edition, Apress Publications, 2017 3. Cyber Crime Investigation, DSCI - Nasscom, 2013.

Learning Assessment

Continuous Learning Assessment (50% weightage) ) L )
Bloom's CLA—1 (10%) CLA-2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examinafion (50% weightage)
Level of Thinking ° g ) x
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 (remember 0% - 30% - 30% ’ 30% - 30% -
Understand
level2 [PV 0% - 0% - 0% . 0% - 40% -
Analyze
Levels  [Craluate 20% - 30% - 30% . 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Athif Shah, Chairman, Abe Semicondutor, abechennai@gmail.com 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Dr. Vivek Maik, SRMIST
2. Dr. Madan Kumar Lakshmanan, Senior Scientist, CEERI, Imadank@gmail.com |2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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L
cg”’se 18ECE3s4T | Course CLOUD AND DISTRIBUTED SYSTEMS FOR CYBER PHYSICAL SYSTEM Course | ¢ Professional Elective
ode Name Category 300013
Pre-requisite 18ECE254T Co-requisite NIL Progressive NIL
Courses Courses Courses
Course Offering Department | Electronics and Communication Data Book / Codes/Standards NIL
Course Learning Rationale (CLR): ‘ The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1 : Understand the fundamental ideas behind cloud computing, the evolution of the paradigm, its applicability; o T 11203 4ls5l6!7 81910112 13]14]15
Benefits, as well as current and future challenges.
CLR-2: | Leam cloud enabling technologies, virtualization concepts and virtual machines. Tlsls o R - £ & ©
SRS S =
CLR-3: | Explore distributed system models and computer clusters for scalable parallel computing. g :,; = % 2 E’ % % o| £ §° c % 2
2 = £
CLR-4: | Understand the concept of intelligent data in cloud and distributed computing. § § g § E‘ g' né_ § % ! 3 % ‘% i:‘g: § -~ | ™
CLR-5: | Explore distributed cloud storage technologies and relevant distributed file systems. = ;_@ 2 Ea = 2 2 S = SNE - é = _g' UC'; 8 (,CI;
= k= >Shelw| =
CLR-6: |Gain overall knowledge of cloud and distributed computing in real world applications. % 3 B g %; = 2‘ § 2 é g S § S|
|88 |ol* |8\ 28|98 |£|°|g|5
x| X S Q| © S < a
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: gLl L %! 2 ._,E_,
CLO-1: | Explain the fundamental ideas behind cloud computing, cloud models and current trends. 12180 80 H|H{| - - - - -l - - H| - -
CLO-2: ,;’rg’:jlg’ze the need for virtualization in a cloud environment and outline their role in enabling the cloud computing system 1285 80 MR TR T RO I J S A S PR B
CLO-3: | Apply distributed system model and understand the design principles of computer clusters. 2,31 90 | 85 H|H| - E e I T I I I B A - B R
CLO-4: | Know the use of computational methods associated with cloud and distributed computing. 2319085 HIH| - L O A T I I I B - B
CLO-5: | lllustrate the fundamental concepts of distributed algorithms, standards and protocols. 1,23/ 80| 80 H|H| - N R e e R R S T A - N S
CLO-6 : | Understand the state of the art trend in the cloud and distributed computing. 1,23/ 85| 85 H|H| - N T e e e R R S T B - N S
D(‘I‘_lr:ﬂf)“ CLOUD COMPUTING CLOUD TECHNOLOGY DATA & INTELLIGENCE IN THE CLOUD|  DISTRIBUTED COMPUTATIONS DISTRIBUTED ALGORITHMS
SLO-1 |What Is Cloud Computing Introduction Il-vlyljf;;;lc Pricw L Nbasqgrage Distributed Computing Definition Topology Abstraction And Overlays
S-1 —— - p
SLO-2 | Cloud Computing Service Models Web Technology — HTTP, HTML Relational Is The New Hoover Relation To Computer System Concepts g:)a;gérz)ctzt/on Of Algorithms And Basic
g . > Database As A Service, Data Storage In | Relation To Parallel Multiprocessor / Complexity Measure And Concepts
52 SLO-1 | Cloud Computing Deployment Models Web Technology — XML, JSON The Cloud Multicomputer Systems
SLO-2 |Public Cloud — Definitions, Advantages Web Technology - Javascript, AJAX Backup Or Disaster Recovery %:rs:jrg}]/esfgts:#:g Systems Versus Shared Program Structure
SLO-1 |Private Cloud — Definitions, Advantages | Model View Controller gl,lf}sé’:::f EL)'Jar ge,\r”sol;glrSThe Adoption Of Primitives For Distributed Computations | Elementary Graph Algorithms
S-3 . -
SLO-2 |Hybrid Cloud — Definitions, Advantages  |Automatic Computing gi;’;i’g n’?‘;gﬂaé) S’ Soft State, Eventually Synchronous Vs Asynchronous Executions|Synchronizers
SLO-1 233;’:&;& Cloud ~ eftions; Virtualization — Application Virtualization Zg;/”nvqa';ugnselfgfe% Document Oriented And Design Issues And Challenges Maximal Independent Set (MIS)
54 Internal And External Factors For Desktop Virtualization, Server
SLO-2 . WL, 3 Intelligence In The Cloud, Web 2.0 Selection And Coverage Of Topics Connected Dominating Set
Choosing Cloud Model Virtualization
SLO-1 |Legal Aspects Of Cloud Computing Server Virtualization, Storage Virtualization | Relational Databases A _DIsjnb uted Pr ogram And Mode! Of Compact Routing Tables
S-5 Distributed Executions
SLO-2 |Privacy And Security In Cloud Implementing Virtualization Text Data, Natural Language Processing | Models Of Communication Networks Leader Election
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SLO-1 | The Ethical Dimension In Cloud Hypervisor lgte/hg_ent Searching, Search Engine Global State Of The Distributed Systems Cha//gng es In Designing Distributed Graph
S6 verview, ‘ Algorithms
SLO-2 |Social Aspects In The Cloud Map Reduce gzgg;wgsgl The Indexer, Ranking, Vector Cuts Of The Distributed Computation Object Replication Problems
SLO-1 | Economic And Political Aspects Map Reduce Example gé?j;gf:ggg’ Measuring Retrieval Past And Future Cones Of An Event Message Ordering Paradigms
S-7 g -
SLO-2 |Green Information Technology Scaling With Map Reduce Clustering, Web Structure Mining Models Of Process Communications Asynchronous Executhn V.V’th
Synchronous Communication
. Server Failure, Programming Model Of | Enterprise Search, Multimedia Search, Framework For A System Of Logical Time | Synchronous Program Order On A
SLO-1 | Cloud Economics . ) ; S
S8 o — i Soreas Map Reduce ?ollegt/ve Rlntelllgencz o gV/tf; CI;)_{:ks Vo Time And et Synchronous System
o |Outsourced , Managed And Services In agging, Recommendation And Collective |Scalar Time, Vector Time And Efficien L
SLO-2 The Cloud Apache Hadoop Intelligence In The Enterprise Implementation Of Vector Clocks G Communication And Causal Order
&9 SLO-1 | Total Cost Of Ownership A Brief History Of Hadoop Personalization, Crowd Sourcing Jard-Jourdans Adaptive Technique Total Order And Multicast
SLO-2 |Categories Of Cost Efficiencies Amazon Elastic Map Reduce Text Visualization Matrix And Virtual Time Propagation Trees For Multicast
Learning 1. Richard Hill, Laurie Hirsch, Peter Lake, And Siavash Moshiri, Guide To Cloud Computing And 3 g\]ay D KsﬂheTkal_y_am  a ML.'keSh S'.ngha.l’ Distibuted Computing — Principles, Algorithms And
. g . ystems,” 2nd Edition, Cambridge University Press, 2008.
Resources Practice, 2 Edition, Springer Verlag, 2013.

3 Dan C. Marinescu,” Cloud Computing Theory And Practice”, 2" Edition, Elsevier Press, 2018.

Learning Assessment

Continuous Learning Assessment (50% weightage) ) o )
Bloom'’s Final Examination (50% weightage)
S CLA-1(10%) CLA -2 (15%) CLA -3 (15%) CLA-4 (10%)#
Level of Thinking
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level  [Remember 0% - 30% : 30% 3 30% - 30% -
Understand
level2 PRV 0% y 0% - 0% - 0% - 0% -
Analyze
levels  [Cealuate 20% : 30% : 30% - 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %
# CLA -4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Athif Shah, Chairman, Abe Semicondutor, abechennai@gmail.com 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Dr. Vasanthi S,SRMIST
2. Dr. Madan Kumar Lakshmanan, Senior Scientist, CEERI, Imadank@gmail.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in 2. Dr. Vivek Maik, SRMIST
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L
Course | ygrcegssr | Course DESIGN OF CYBER PHYSICAL SYSTEM Course | o Professional Elective
Code Name Category 300013
Pre-requisite 18ECE253T Co-requisite NIL Progressive NIL
Courses Courses Courses
Course Offering Department | Electronics and Communication ‘ Data Book / Codes/Standards * NIL
Course Learning Rationale (CLR): |The purpose of learning this course is to: » ‘ Learning | 3 Program Learning Outcomes (PLO)
CLR-1: | Able to understand the design of human in the loop cyber physical systems | N 1023 45678 of10]n][12][13]14]15
CLR-2: |Design knowledge of energy cyber physical systems 5 I | &
CLR-3: |Leam how Symbolic synthesis for cyber physical systems works :E; g g ‘ o = g | r‘;v ‘ = ©
o — 'S Qo
CLR-4: | Design principles of Intelligent wireless sensor networks in cyber physical systems @ ‘Z" 5 kS g & o feta | = S| o
: : . - o Q| E Zle| 8|l @®Lela £ s |
CLR-5: | Through simple hands on exercise learn and implement humans in the loop software Y . £ % £ Ehaie |2 3|3 | o3 § 5 i S
CLR-6: |Leam overall procedural and functional steps involved in design of cyber physical systems E % i 2 ;‘g é A E g g sl S g ino”
5 2|2 a| £ o [ S| S| - ™
s 88 (22|82 5158 852 EE 234
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: 3 | L% u% | S|E(2 512 § | g5 2|8 & 2|9 D D
CLO-1: |Able to design the cyber physical systems with Industry 4.0 standards 23 | 70| 70 | L : MIH - - - - - - - -
CLO-2: |Able to design wireless sensor systems using intelligent methods 2370170 L | M| H| - - - E I e
CLO-3: |Implement different practical cyber physical systems with minimal supervision X 1237070 )| | LI{M|H|-|- - - - |- - - -
CLO-4: |Develop Deep Understanding on selection of hardware and software’s for designing cyber physical system 2,34?—70 70 | LyM H] - - --|-1-1-1-1-1-1-1-
CLO-5: |Come up with cost effective, reliable, robust and feasible designs for real world problems 23| 70| 70 | LI M|H| - - - - - e e T R P
CLO-6: |Design and implement real time systems and address the problems and limitations 319080 | - -|H|-\M -] -] -|M|-|-|M|H|L]|-
[ R S [ INTELLIGENT WIRELESS SENSOR HUMANS IN THE LOOP:
DURATION HUMAN IN THE LOOP CYBER SYMBOLIC SYNTHESIS FOR CYBER
(HOUR) PHYSICAL SYSTEMS ENERGY CYBER PHYSICAL SYSTEMS PHYSICAL SYSTEMS NETWORKSslss(-)rTEI:nESR PHYSICAL A SIMPLE HANDS ON
SLO-1 | The Evolution Of Cyber Physical Systems |Introduction And Motivation ASAyrr{boI{c Synthesis Introduction And Intelllggn{ Systems Motivation And A Sample Behavior Change Intervention
1 . $4 ‘ otivation Essentiality App : .
SLO-2 l;;;g;::qss As Elements In Cyber Physical g}clzz;qeamri cf;escnptlon And Operational | Basic Techniques Of Symbolic Synthesis | Wireless Sensor Networks The Sample App’s Base Architecture
| g . ' g ; g . h Problem Definition MSolw‘ng The Deployment Of Wireless Sensor Networks | The Android App And Server Set Up
" SLO-1 |Human Sensing And Virtual Communities Key_Des:gn Dmﬁers And Quality Attributes Synthesis Problem In Cyber Physical Systems
§ ) 7 ‘ o 3 Problem Definition And Solving The Deployment Of Wireless Sensor Networks | Enhancing The Sample App With Human
SLO-2 | Taxonomies For Human In The Loop CPS |Key Design Drivers And Quality Attributes Synthesis Problem In Cyber Physical Systems In The Loop Emotion Awareness
SLO-1 |Humans As Set Of Sensors Key System Principles Asynchronous Design Primitives Intelligent Wireless Sensor Networks Choosing A Machine Leaming Technique
S-3 rfo jectives I ? i
SLO-2 |Humans As Communication Nodes & o 8b) gctlves ool Construction Of Symbolic Models Comp arison B otwoon Wirsless And Implementing Emotion Awareness
Architectural Design Intelligent Wireless Sensor Networks
A Possible Way Forward Cyber Paradigm Information Security And Cyber Physical
SLO-1 |State Inference And Human Nature For Sustainable Socio Ecological Energy |Construction Of Symbolic Models Systems Installing Android Studio
S-4 Systems
SLO-2 | Humans As Processing Nodes Phys:cg Based Cpmposrt:on Of CPS For Advanged Techniques For Construction Of Attac{(s And Vulnerabilities In Cyber Cloning The Android Project
An Socio Ecological Energy Systems Symbolic Models Physical System
SLO-1 | Humans As Processing Nodes /Izhy;lcg Based Cpmposrt:on Of CPS For Advanged Techniques For Construction Of | Attack Resilient Design Deploying The Server Protocols
S5 n Socio Ecological Energy Systems Symbolic Models
) Dymonds Based Standards For CPS Of | Continuous Time Controllers And Software | Attack Resilient Design Examples Installing The Software And Cloning The
SLO-2 |Actuation In CPS : ; ’
|An Socio Ecological Energy Systems Tools Server’s Project
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SLO-1 | Humans And Robots As Actuators Dymonc_is Based .Standards For CPS Of |Controller ﬁmi(;g And Control Design For Example Application With Distinct Setting Up The Database And Deploying
S-6 gn Soc:;) I:;;cologl(éatl Egergy ;:Systgpmss = fgesourtce; 'Efﬂi%ncy — Intelligence Level The Server On Tomcat
g . L ymonds Based Standards For omputational Complexity And Time K . . ) . .
SLO-2 |Powerline Communication An Socio Ecological Energy Systems Reduction Example Application With Smart Grid Handling Emotions On The Server
.1 | Technologies For Supporting Humans In | Interaction Variable Based Automated Less Frequent Sampling And Event Based | Example Application With Smart Field .
§.7 SLo-1 Loop CPS Modeling And Control Control Monitoring Creating The Web intorface
SLO-2 Technologies For Supporting Humans In | It Epabjed Evolution Of Performance Controller Software Structures Example Application With Variant Creating The Servers Background Thread
Loop CPS Objectives Smartness
SLO-1 |Human In Loop Application Examples gggisﬁi Evolution Of Performance And Sharing Of Computing Resources CASE STUDY: Smart Space Systems Processing Incoming Emotions
S-8 . p g
SLO-2 |Human In Loop Industry Examples Distributed Optimization ér;zlt);z;ssi\/ggggulatlon PR CASE STUDY: Smart Space Systems Handling New Emotion Interferences
SLO-1 |Human In Loop Healthcare Examples Distributed Optimization égzlt);g;sscggggu/atlon Gt Feedbacy CASE STUDY: Smart City Systems Providing Positive Reinforcement
S-9 - - : .
SLO-2 Human I_n Loop Smartphone And Social Summary And Open Challenges Analysis And Sigiglin Of Feedback CASE STUDY: Smart City Systems Creating A Motivational Dialog Box
Networking Control Systems
2. Sherali Zeadally And Nafaa Jabeur, “Cyber Physical System Design With Sensor Networking Technologies,” 1t
Learning 1. David Nunes, Jorge Sa Silva, And Fernando Boavida, A Practical Introduction To Edition IET Press, London, 2016.
Resources Human-In-The-Loop Cyber Physical Systems, 1st Edition, Wiley & IEEE PRESS, 2018. | 3. Raj Rajkumar, Dionisio De Niz, And Mark Klein, “Cyber Physical Systems” , 1s! Edition, Addison Wesley Publishers,

2017.

Learning Assessment

Continuous Learing Assessment (50% weightage) ) L I—
Bloom's CLA—1(10%) CLA—2 (15%) CLA-3.(15%) CLA— 4 (10%)# Final Examination (S0% weightage)
Level of Thinking (10% ) J J
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level  [Remember 0% ; 30% - 30% - 30% - 30% -
Understand
Level2 PRV 0% : 0% y 0% - 0% - 20% -
Analyze
Lovels  [Cealuate 20% - 30% ; 30% - 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Athif Shah, Chairman, Abe Semicondutor, abechennai@gmail.com 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Dr. Vivek Maik, SRMIST
2. Dr. Madan Kumar Lakshmanan, Senior Scientist, CEERI, Imadank@gmail.com |2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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L|T|P|C
Course | ygrcegser | Course MOBILE CYBER PHYSICAL SYSTEM Course | o Professional Elective
Code Name Category 300013
Pre-requisite 18ECE250T Co-requisite NIL Progressive NIL
Courses Courses Courses
Course Offering Department | Electronics and Communication ‘Data Book / Codes/Standards - * NIL
Course Learning Rationale (CLR): |The purpose of learning this course is to: » ‘ Learning | 3 Program Learning Outcomes (PLO)
CLR-1: |Leam Mobile Cyber Physical System Concepts PR N 1023 45678 of10]n][12][13][14]15
CLR-2: |Understand Mobile System Design For Embedded Applications 5 I | &
CLR-3: |Design and understand green cloud computing :E; g g ‘ o = g | r‘;v ‘ = ©
o — 'S Qo
CLR-4: |Understand security and privacy threats in mobile networking o §‘ S % g & o ‘ | % | E § o
Q| E L - @ £ | £
CLR-5: |Develop Deep Understanding On loT and ubiquitous computing Y . é’ % £ é’ bz -§ % § | = | 3 § 5 i S
CLR-6: |Gain Overall Understand Of The Real Time Systems For Industrial Applications E % i 2 ;,g é a E g g o8 S g ino”
= G [+] o
5188 815 5l8 sl2|5||l28 2|35 /7|27
DUED. | (e S slg 58|85z |8 2lolalo
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: B S &8zl 218l5 &5 2881512 2|2
CLO-1: |Understand the architecture of mobile cyber physical system 1 | 80 | 70 | H : S el
CLO-2: |Design Mobile Cloud computing communication systems 1175]70 - | M| - - - - EO I I
CLO-3: |Implement different practical real time systems with minimal supervision Y . X 3| 75|70 )| |- | MADH | EO N R - |- - |- | H
CLO-4: |Develop Deep Understanding on selection of hardware and software’s for designing mobile cyber physical systems 317570 N Hi-|-1-]-1-]1-1-1-1-|-1-|H
CLO-5: |Come up with cost effective, reliable, robust and feasible designs for real world problems 1]70]70] M- - e -
CLO-6: |Design and implement real time systems and address the problems and limitations 2 .70 |70 | UMy - e e e M-
DURATION GREEN CLOUD COMPUTINGAND | - P A d
(HOUR) MOBILE CLOUD COMPUTING RESOURCE ALLOCATION SECURITY AND PRIVACY THREATS WEB SERVICES 10T and UBIQUITOUS COMPUTING
SLO-1 |Introduction, fundamental components Green cloud computing ‘Featgres of security and privacy issues in Introductlon to service oriented Internet of things introduction
S-1 |mobile clouds architecture
| SLO-2 | Mobile computing Dimensions in algorithms of green clouds | Main security and privacy problems Web services concepts Radio frequency identifcation technology
SLO-1 |Wireless networks Creating an algorithm for green clouds Data over collection problems Web services architecture Wireless sensor networks technology
S2 | 77 /A duling AN L 4
SLO-2 |Main Techniques in Cloud Computing ifg’igﬁﬁnfnergy AwcRciding Data / Privacy Control Problems Specification of Web Services Sensor Technology
SLO-1 |Mobile cloud computing architecture |Zf;£‘;t satt; I;glg o cution it obile Trust management problems Simple object access protocol Sensor networks
S-3 =
SLO-2 |Mobile cloud computing architecture rSntgé;tau;zrc;’fscloud oo allocation Multi tenancy problems Representational state transfer Wireless sensor networks
SLO-1 |Hybrid cloud resource manager Ul Of. Q> sotce allocation Threat taxonomy Javascript object notation Powerline communication
S-4 mechanisms
SLO-2 |Manipulations of Cloud Resource Manager |Messaging Methods: Push Pull Confidentiality, Integrity and Availability | WS - Coordination 10T and Powerline Communication
SLO-1 gp t/m/zqt/on Mechanisms of Hybrd @ | CHisenber Re§ource gioption Model in Massive Data Mining Service Oriented Architecture (SOA) Ubiquitous Computing
S5 ompytlng _ Cloud Comput/ng ' . _ '
SLO-2 Secqnty Challenges and Solutions in Resourqe Allocation Algorithms in Cloud  |Attach Interfaces Auditability Forensics SOA Understanding Services Ubiquitous Computing Properties
Mobile Clouds Computing and Legal Issues
S-6 | SLO-1 E%%%Zt}égﬁl;enges and Solutions in Round Robin Algorithm Threat Models Basic Concepts Integrating SOA with Cloud Computing Tagging Sensing and Controlling
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Optimization of Data Processing and . . Insider Threats — Service Side and Web Service Business Process Execution . : .
SLO-2 Storage in Mobile Clouds Round Robin Algorithm Example Customer Side Language Tagging Sensing and Controlling
SLO-1 | Cloud computing performance Cloud list scheduling algorithm ;):;Isslder threats - attack methods and Web service security and specifications éggg&ﬂ;us systems in ubiquitous
S-7 ——
SLO-2 | Two technical dimensions Cloud list scheduling algorithm example | Crucial issues in outsider threats Ws-security framework égﬁfg&mgus systems in ubiquitous
SLO-1 |Basic task scheduling method Min-min scheduling algorithm Crucial security dimensions Big data and service computing Smart devices: components and services
S-8 CASE STUDY: Digital Manufacturing /
SLO-2 |Basic task scheduling method Min-min scheduling example Infrastructure security Overview of big data Industry 4.0: The Hannover Centre For
Production Engineering (Pzh) Approach.
o CASE STUDY: Digital Manufacturing /
SLO-1 |Example of Evaluation Modelizations CASE STUDY'. Project Example on Gregn Network, Host and Application Layer Big Data Processing Industry 4.0: The Bosch Software
Cloud Computing and Resource Allocation 4
Innovations Approach
$9 CASE STUDY: Digital Manufacturing /
CASE STUDY: Calculate Total Execution |CASE STUDY: Project Example on Green |CASE STUDY: Mobile Data Security and | CASE STUDY: Phase Reconfigurable - gial e 97
SL0-2 Time on Mobile CPS project Cloud Computing and Resource Allocation | Storage, Identity and Access Management | Shuffle Optimization Indusry 4.0: The US Digital Manufacturing
’ and Design Innovation Institute Approach
Learning 1. Meikang Kiu, “Mobile Cloud Computing — Models, Implementation And Security” 5% Edition, 2. Dietmar P.F. Moller, “Computing Fundamentals In Cyber Physical Systems,” 1st Edition, Springer 2015
Resources CRC Press, 2015. 3. Edward D Lamie, “Real Time Embedded Multi Threading” , 2" Edition, Newnes Elsevier Publication, 2016.

Learning Assessment

Continuous Learning Assessment (50% weightage) ’ o I
Bloom's CLA—1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA— 4 (10%# Final Examination (0% weightage)
Level of Thinking 0 4 2 °
Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level  [Remember 0% - 30% - 30% - 30% - 30% -
Understand
level2  [PRY 0% " 0% - 0% - 0% - 0% -
Analyze
Levels  [Cealuate 20% ' 30% - 30% - 30% - 30% -
Create
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Athif Shah, Chairman, Abe Semicondutor, abechennai@gmail.com 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Dr. Vivek Maik, SRMIST
2. Dr. Madan Kumar Lakshmanan, Senior Scientist, CEERI, Imadank@gmail.com |2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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L
Course Code|  18ECO101T |Course Name SHORT RANGE WIRELESS COMMUNICATION Cousls 0 Open Elective
Category 3|0]o0]3
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department Electronics and Communication Engineering Data Book / Codes/ Standards Nil
Course Learning Rationale (CLR): |[Understand the concept of Short range Wireless Communication Learning | A __Program Learning Outcomes (PLO)
CLR-1: |Overview of different modulation scheme and wireless system 11213 Al YRR % 718910 1M[12[13]14]15
CLR-2: |To understand the various components used to implement a short-range radio system. ' = -
. |Analysis of the various kinds of transmitters and receivers used for Short range Wireless ElEls = z 2 S
CLR-3: s s | &2 5 £ E 3
Communication. 2l =s Y = | § g £ ® g | 8
CLR-4: |To know about regulations and standards of ISM band communications = | 5 NG 8 § S| o s 2 < E é e
CLR-5: |Design and analysis of short-range radio like UWB and Visible light. é % é § 3% % < | §’ 2| 3 ‘ % .| £ § 3 3 g
£ | S 2 Z|2 835 % 512 8 852, 8
The purpose of this course is to introduce practically all aspects of radio % 2|8 £ E = 2 E ! b g g § = §> o % 2 s z
Course Learning Outcomes (CLO): [communication including wave propagation, antennas, transmitters, < | & | © £l 2]1 82 [ g ‘§> gl 8| 2| E B 3|38 L8 &
receivers, design principles, telecommunication regulations 9 | g4 8 Gl | . 2| SNMG | & B | 8| & L 282 E L
CLOA : Tc_) cover the various for_ms of signals used for information transmission and modulation, and overall 2 180! 70 L ) 3 ¢ | R A ) B B ) H B
wireless system properties. |
CLO-2: |To present various component types that can be used to implement a short-range radio system. 2 |8 |75 - - M| L | - - - - - H - -
CLO-3: |To describe the various kinds of transmitters and receivers. 2 |75 | 70 - - HIM]| - - - - - - - - -
CLO-4: |To covers regulations and standards of ISM band communications 2 | 85| 80 M - - £ | - - - - - - - - M - -
CLO-5: |To covers some of the most important new developments in short-range radio like UWB and Visible light. | 2 | 85 | 75 - - L |'M - - - - - - - - - - H

Duration (hour)

Wireless Systems

Baseband Coding basics

RF transceivers

Wireless standards

Optical wireless Technologies

9

9

9

9

9

Technical Background to the WPAN
SLO-1 Introduction to wireless systems Types of Antennas-Dipole, groundplane, loop| RF Receivers- Introduction Concept - Regulation and Standardization |Fundamentals of UROOF Technologies
S-1 I Issues
SLO-2 ﬁ;;;gﬁofg the Sproad of WISIESs Helical, Patch antennas RF Source-Frequency control European Consortium: Overview Conversion from RF to Optical Domain
N o : Antenna Charact%ﬁcs-lmpedence, T 3 Millimeter-Wave Applications and Services . . .
2 SLO-1 Characteristics of Short-range iadlo *|directivity and gain, Effective area Modvulatlg? tyﬂes - PAN scenarios in the IST Magnet project Conversion from Optical to RF Domain
§ . o . , 2 Typical LDR services connected to the IST- | Optical Microwave Mixing Used for UWB
SLO-2 Wireless Applications Polarization, Bandwidth, Antenna factor Amplifiers FP6 MAGNET project Over Systems
) .| Mo i Lo . Frequency Regulation and Standardization
SLO-1 g’i’g;:;‘} r(;; anZ;gzlfss Comu gz\;fgirr;?cgt?;z fiz)rlzng:‘ aar;gn.‘:rotocol Radio Z’f;g::sce matching in transmitter and Issues - Optional UM4 usage models Integrated UROOF Transceiver (IUT)
3 4 k¥ po7 issued from the IEEE802.15.3¢ TG
SLO-2 Elements of Wireless Communication callon Filterin Flexible antenna gain, 60 GHz regulation  |Mixed Wireless-wired UROOF Channel,
Systems-Receiver > pp _g 9 status for wireless transmissions. Carrier-to-noise Ratio
) | Channel Propagation Characterization and
SLO-1 m;:elless Local Area NetworkS YRl “|Baseband Coding-Digital systems SAW band pass filter matching Modeling- 60 GHz Propagation Laser and Photodetector Noise Baseline,
S-4 Measurements
SLO-2 Network Architecture Wireless Microphone System Tuned Radio Frequency (TRF) Propagation Clipping Distortion Implication , Latency
Channel Characterization ’
S-5 |SLO-1 Bluetooth Transceiver RF Frequency and Bandwidth-factors ASH Receiver Multipath Propagation Modeling %Z;i:llmg the Propagation through the
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Super regenerative Receiver —Block  |France Telecom Propagation Channel Analysis of UWB Technologies for
SLO-2 Bluetooth Modes Propagation characteristics ; UROOF- Comparing UWB Technologies
diagram Models '
for Radio-over- fibre
g . . . Super regenerative Receiver — MSK-Based System for LOS Gb/s g . .
s6 SLO-1 Zighee Architecture, Frame Structure Modulation types Operation Communications MB-OFDM Over Multimode Fibre
SLO-2 Applications and conflicts Modulation for digital event communication Syper heterodyne Receiver-Block System archltectur_e for an MSK-based All-optical ngeratlon of Ultra-wideband
diagram system to operate ina LOS channel. Impulse Radio
SLO-1 gltra-w:deband T_echno/ogy—Blt Continuous Digital Communication Super heterodyne Receiver- Operation OFDM-Bgseq System for NLOS Gb/s Operation Principles and Theoretical
s-7 equence detection T A gorymun/ce;,t{;)nst - T Approach
g ; . . irect Conversion Receiver- Blocl ystem architecture for an -hase: 2 .
SLO-2 UWB Block Diagram Advanced Digital Modulation diagram system to operate in a NLOS channel. VLC Link —Transmitter
SLO-1 Wireless Modules-Japan,UK,USA Spread Spectrum-DHSS Direct Conversion Receiver- Operation |System Design Aspects-Channel Plan The VLC Channel
S-8 Wireless Modules-Austria, Honeywell, - . ) 60 GHz Channel Characteristics, Baseband|Receiver, Modulation
SLO-2 Norway Spread Spectrum-FHSS Digital Receivers-Software radio Modulation: OFDM versus Single Carier
SLO-1 FCC Regulations-Terms and definitions |RFID-transceiver Software radio operation 60 GHz Analog Front-End Architectures  |Potential Applications
S-9 i jssil
SLO-2 Nomenc_latur e for deﬁnllng.Em/sswn, Design issues for RFID Repeaters Multiple Antenna Technologies Challenges
modulation and transmission

Learning Resources

1. Alan Bensky, “Short range Wireless Communications-Fundamentals of RF system design and
Applications”, Elsevier Inc, 2004
2. Antti V. Raisanen, Arto Lehto, “Radio engineering for wireless communication and sensor applications”, 4,
Artech House, 2003

3. Rolf Kraemer and Marcos Katz, “Short-range wireless communications emerging technologies and
applications”, Wiley WWRF series, March 2009
Shlomi Arnon, John Barry, George Karagiannidis, Robert Schober, Murat Uysal, “Advanced Optical
Wireless Communication Systems”, Cambridge University Press, 2012

Learning Assessment

Continuous Learning Assessment (50% weightage)

) - I 0 i

Leveli'?mrfkm CLA—1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice

Remember

Level 1 Understand 40 % - 30 % - 30 % - 30 % - 30% -
Apply

Level 2 Analyze 40 % - 40 % - 40 % - 40 % - 40% -

Level 3 E‘r’::gte 20% : 30% c 30% - 30% - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts

1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Dr. J. Subhashini, SRM IST

2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jcl.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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Course Code

18EC0102J Course Name

ELECTRONIC CIRCUITS AND SYSTEMS

Pre-requisite Courses ‘

Nil

Co-requisite Courses

Nil

Course
Category

0 Open Elective

_Progressive
Courses

Nil

Course Offering Department

‘ Electronics and Communication Engineering

Data Book / Codes/ Standards

Introduction to Op-amp

Course Learning Rationale (CLR): [ The purpose of learning this course is to: Learning ~ Program Learning Outcomes (PLO)
. . - - n - o - ) T T T
CLR1 : (F)’ﬁr)(::ﬁi s basis for understanding semiconductor material, how a pn junction is formed and its principle of 11913 tlolalalsiel718l9 10/ 1112131415
CLR:2: Describe the basic structure, operation and characteristics of transistors BJTs and FETs, and discuss their * ' M R E R =
" |use as a switch and an amplifier 2l |-
CLR-3 : |Leam the basics of op-amp: the principle, operation, characteristics and fundamentally important circuits 5 z g § 2
. | Describe and analyze the basic operation of sinusoidal oscillators and use a 555 Timer in an oscillator E|l =S| s ® . 4 | s I S = 5|18 | 3
CLR-4: o sl | = 2 = 3 | g = @ 28 | &
application. 2 £ 3 g8 la = = g ERE-I
. |Leam the fundamentals of analog and digital communication, networking, radio transmission and mobile | 8| £ 3128 < | g i 2| @ £ £ 2] ¢8|z I
CLR-5: S| 2 £ S 2 [} 2| Y8 2 pes ) S S o | D =
telephones 2 o | 8 1S (8 I'g |3 = Slsl 28 8|g, 2
CLR-6 : |Encourage the learner to assemble and test real circuits in the laboratory Elsl3 S | = 3 Sle | s/ 2228y
1 1E T AR ISR AR PR T AR A
Course Learning Outcomes (CLO): | At the end of this course, leamers will be able to: . I 513 S| AN S ls 2 J_g S1El&8l2 |18 |82 2382
. |Understand the operation, characteristics, parameters and specifications of semiconductor diodes and demonstrate [
CLO-1:|. A 118070 Lo Lo - |- - - 1-1-1- - - - -
its important applications |
CLO-2: Review the transistor (BJT & FET) construction, operation, characteristics and parameters, as well as its application | 1 80 \ 70 Ll [~a ' B B B B A ) ) ) oL
" |in amplification and switching. |
. | Identify different configurations of op-amp analyze the parameters of op-amp and 1180 |70
CLO-3: ) - O N A A I N EC T R N AR R
observe the frequency response of operational-amplifier. K A B |
CLO-4 : | Understand & demonstrate different applications based on operational-amplifier and special linear ICs | 1180 [ 70 0 S O I I i I R e I R I R I e
CLO-5 : | Understand the basic concepts and techniques of telecommunication systems and networks |1 80__! 70 Ll -f1-0-1-01-1-1-1-"1-1-"1-1-1-
CLO-6 : | Understand how circuit behavior can be studied with a computer, using a circuit simulation software | 219080 -l -l Hl - H -] - -] - JL]-IM]L]- -
Learning Unit / Module 1 Learning Unit / Module 2 Learning Unit/ Module 3 Learning Unit / Module 4 Learning Unit / Module 5
(12) (12) (12) (12) (12)
Duration (hour) Active Dlsgli'::zifsoinlponents 4 g Dlsgirgzit(;o_mlronents & Linear Integrated Circuits Oscillators and Timers Telecommunications

Analog & Digital Communication: Stages

characteristics

B.Tech (ECE-CPS)

SLO-1 | Conduction in semiconductors JFETSs: Structure & Operation RC Phase-Shift oscillator Operation . L
S-1 in telecommunication systems
SLO-2 | Conduction in diodes Characteristics & Parameters Basic op-amp and its characteristics & Design Carriers and Modulation
s-2 SLO-1 | Basic operation of PN junction diode JFET Biasing (Voltage-Divider Biasing) | op-amp modes Wein bridge Oscillator operation Carriers and Modulation
SLO-2 | VI Characteristics of diode ~|CS-JFET Ampilifier operation parameters & Design Pulse Modulation
SLO-1
S-3 . o . . . . . . .
SLO-2 Lab-1._ vi C{laracterlstlcs of PN Lab-4: Design & Analysis of CE BJT L.'ab-7_. Negative Feedback op-amp Lab-_10. Analysis & Design of RC Lab-13: Demonstration of AM & FM
SLO-1_|Junction Diode Amplifier circuits Oscillators
54 slo0-2
SLO-1 | Applications of diode: HWR & FWR  |MOSFETS: Structure Op-amp circuits: Scale changer, adder, | L C oscillators operation: Hartley Pulse Modulation
s-5 subtractor Oscillator S o F e
g . ) . . igital Transmission, Frequency Division
SLO-2 |Clippers & Clampers Operation HWR & FWR Colpitts Oscillator MultiplexingTime Division Multiplexing
S-6 SLO-1 Basic operation of Zener diode and its VI Characteristics Clipper &Clamper 555 Timer IC: Basic Operation Networks: RS-232, circuit switching

SRM Institute of Science & Technology — Academic Curricula (2018 Regulations)

69



SLO-2 |Zener diode as a voltage regulator Parameters Log & Antilog amplifiers Astable Operation Message switching, TCP/IP
SLO-1
§7 SLO-2 |Lab-2: VI Characteristics of Zener Lab-5: Design & Analysis of CS-JFET . A Lab-11: 555 Timer Operation & Lab-14: Demonstration of Pulse
. . Lab-8: Op-amp Circuits-I . ;
SLO-1 |Diode Amplifier Applications Modulation
S-8
SLO-2
. . " ) . . Radio Transmission: Electromagnetic
) SLO-1 |BJTs: Structure & Operation MOSFET as an amplifier Instrumentation amplifier Monostable Operation Spectrum, ground waves, sky waves
SLO-2 | Characteristics & Parameters MOSFET as a switch Comparator Applications of 555 Timer antennas, directional transmissions,
$10 SLO-1 |CE BJT amplifier operation ggj{ng Biasing (Voltage-Divider Comparator applications Applications of 555 Timer Transmitters, Receivers
SLO-2 |Differential amplifier operation CS-MOSFET amplifier operation Schmitt trigger Voltage-Controlled Oscillators Mobile telephones
SLO-1
S-11 s . . . A .
SLO-2 |Lab-3: Applications of PN Junction Lab-6: Design & Analysis of CS- 0 On. e PP . Mini Project / Model Practical
s17 |_SLO-1|diode and Zener diode MOSFET Amplifier Lab-9: Op-amp Circuits-I Lab-12: VCOR" Examination
SLO-2
Learning 1. Owen Bishop, “Electronic Circuits and Systems”, 4th edition, Elsevier, 2011. 3. Paul Scherz, “Practical Electronics for Inventors”, McGraw-Hill, 2000.
Resources 2. Harry Kybett, Earl Boysen, “All New Electronics”, 3rd edition, Wiley, 2008.

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - o
Level%'?m;kin CLA-1 (10%) CLA=2.(15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 5%‘;@3& 20% 20% 15% 15% 15% 16% 15% 15% 15% 15%
Level 2 ﬁgg:{lze 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 E::'a‘::te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100% 100 % 100 % -

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com

1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu

1. Mr. Manikandan AVM, SRM IST

2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jci.com

2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in

2. Dr. Rajesh Agarwal, SRM IST
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L
Course | ercoroar | Course MODERN WIRELESS COMMUNICATION SYSTEM Course |, Open Elective
Code Name Category | 3101013
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department Electronics and Communication Engineering ‘Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning |_ __ Program Learning Outcomes (PLO)
CLR-1: |Leam to analyze the transmission of various wireless communication systems TR I 123456789 10[1M][12[13]14]15
CLR-2: |Understand the fundamentals of various networks in wireless communication = ;T? ® 5|6
CLR-3: |Understand the techniques involved in personal communication services. 8 2 § g | § ¥ | é 3
CLR-4: |Introduce various wireless systems for 3G and future communication Q2§ i) 518 ’ | 5 g 8 = | & 2
CLR-5: |Leam to analyze wireless networks for short range communication 2 é E % " g ’JC‘, S o | % c gl 28 = E
CLR-6 : |Understand the Fundamentals, Techniques and Networks of Wireless Communication Systems = 2 g < %| °| &5 2| = S 5 = | 5|8ls |2
Flols g2l5/S|48|8|S|E | 8| 5|3|2gEag <
52| 8 gWe | 2 ng e |5 E 3|52 gl5958 %
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: 2lg| g 5 5| Bls|8l8| s 8|lz|c|S 2ladadq
S & |4 sl &l&8lsl2lg|6lm 2|8 & S |298299
CLO-1: |Discuss the fundamentals of transmission in wireless systems 23180 |75 Sl - HYy - - -1 -|H
CLO-2: |Provide an overview of various approaches to communication networks ~ 12380 | 85 e B (R s o4 N T R -l-l-1-1-1H
CLO-3: |Study the numerous different-generation technologies with their individual pros and cons 123]85]| 85 _-I— s, |#H | - o T B M| -1H
CLO4: grlzzxgsnsda(l:):#stthe principles of operation of the different access technologies like FDMA, TDMA, SDMA and CDMA and their 23 85| 80 d i i S 7 A A A A E VRN B
CLO-5: |Leamn about the various mobile data services and short range networks. - 2 RF 23] 85 80 | - !— - -l -1-1-1-1T-1T-1T-1H
CLO-6 : |Gain knowledge on Fundamentals, Techniques and Networks of Wireless Communication Systems 23/ 85[ 60 Sl r-r-r-ITer-1-
| . .
Duration Transmission Fundamentals Network Concepts Personal Communication Services 3G and Beyond Mobile Data Ser'\‘l/::tsvso?: d Short- Range
(hour)
9 9 9 9 9
Mobile  Data  Services  Introduction
Messaging, wireless web, WAP, site design
Personal communication Introduction, Short-Range Wireless Networks:
SLO-1 |Cellphone Generations Communication Networks HSCSD, GPRS, D-AMPS, CDMA One, 3G Introduction Unlicensed spectrum, WLANSs, cordless
S-1 CDMA Two, Packet Data Systems telephony, IrDA, Bluetooth Smart Phones:
Future phones, mobile OSs, smart phone
applications.
SLO-2 |1Gand 2G LANs GSM IMT-2000 Introduction Data Services
SLO-1 |2.5G MANs GSM IMT-2000 Messaging
S-2 z o
SLO-2 |3G WANs HSCSD IMT-2000 Wireless web
SLO-1 |4G Transmission Introduction Circuit switching HSCSD W-CDMA Introduction WAP
S-3 —]
SLO-2 |4G Transmission Fundamentals Packet switching GPRS W-CDMA Site design
S-4 | SLO-1 |Time domain concepts ATM Cellular Networks Introduction GPRS CDMA 2000 Introduction Short-Range Wireless Networks
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SLO-2 |Frequency domain concepts Cells D-AMPS EDGE Unlicensed spectrum
S | SLO-1 ) ) Duplexi
5.6 | SLO2 Radio Media uplexing D-AMPS EDGE WLANs
SLO-1 |Analog Vs Digital Multiplexing CDMA Introduction Wi-Fi Introduction Cordless telephony
S-7
SLO-2 |Channel capacity Voice coding CDMA One Wi-Fi IrDA
SLO-1 | Transmission media Multiple Access Techniques: FDMA CDMA One WIMAX Introduction Bluetooth Smart Phones
S-8
SLO-2 |Signaling Schemes TDMA, SDMA CDMA Two WIMAX Future phones
SLO-1 |Carrier-based signaling, CDMA CDMA Two L Mobile 0Ss
S-9
SLO-2 | Spread-spectrum signaling Spectral efficiency Packet Data Systems MIMO Smart phone applications
1. Simon Haykin, David Koilpillai, Michael Moher,” Modern Wireless Communication”, 1/e,
Pearson Education, 2011 . . ) . . .
PYY] e Dyt o o 5. lan F.Akyildiz, David M. Gutierrez Estevez, and Elias Chavarria Reyes, “ The evolution of 4G cellular systems:
Learning 2. Rappapon T.S, “Wireless Communications: Principles and Practice”, 2nd edition, Pearson LTE advanced”, Physical communication, Volume 3, No. 4, pp. 217-298, Dec. 2010
education. T ; A b o ’ .
Resources g T . o 6. William Stallings, “ Wireless Communication & Networking”, Pearson Education Asia, 2004
3. Andrea Goldsmith, “Wireless Communications”, Cambridge University Press, Aug. 2005. N e MRS & o= A )
B > . ) S gl 7. Andrea .F.Molisch, “Wireless communications”, 2" edition, Wiley Publications.
4. Andy Dornan, “The essential guide to wireless communications applications: from cellular
systems to Wi-Fi”, 2nd Edition, Prentice Hall, 2002

Learning Assessment

\ Continuous Learning Assessment (50% weightage) ) o -
LevelBJ?mr?kin CLA-1 (10%) CLA-2 (15%) CLA=3 (15%) CLA—4 (10%)# Final Examinafion (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice

Level 1 Remember 30% - 30% . 30% . 30% . 30% .
Understand

Level 2 Apply 0% ; 40% : 0% . 0% . 40% .
Analyze

Level 3 E‘r’:'a‘::te 30% : 30% g 30% - 30% - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts

1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Dr. Sabitha Gauni, SRMIST

2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jci.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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L T P | C
Course Code|  18ECO104)  |Course Name AUDIO AND SPEECH SIGNAL PROCESSING C°°”'se 0 Open Elective
ategory 2 10| 2
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses |
Course Offering Department Electronics and Communication Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): [ The purpose of learning this course is to: Learning L ~_Program Learning Outcomes (PLO)
CLR1: To explore about Speech signal processing 11213 112 [3|4|5 |6 |7 |89 ]1/|11]12]|13]14 |15
CLR-2: To explore about the human auditory system > = B Y | x o 3
CLR-3: Feature Extraction of Speech signal using Time characteristics o s | 8 E’ é o l 2 g g k=
CLR-4: Frequency characteristics of Speech signal £ ‘ = = gl gl 8lg gl e | | sl _ &1 212 |s8 g
CLR-5: Provide a foundation for developing applications in this field. £ | |E = ;3 2|2 2 3 e g £ 2| g S| e%ls
CLR-6: Understand the concept of speech processing both in time and frequency domain % 2 2 |8 £ 2 a | S 0% | & 5 = § 2 ?C,‘, & % z § :‘:. g
Course Learning Outcomes (CLO): [ At the end of this course, leamers will be able to: o3 g s Sl 21828 8 8183 &8 12|81 8|2 |28282
CLO-1: Understand the functioning of the human vocal and auditory systems in terms of signal processing 1190 | 68 | okl H H | - - - - M | H
CLO2: Analyze tﬁe funct/on of feature extraction in speech and audio signal processing using Time Domain 2 | 85 | 67 | ‘ H | H M ) ) Y H
Characteristics - | ANy | Y | |
CLO-3: Understand the frequency characteristics of speech signal 2 | 8 | 68 H _ AL M | M- - - H|H
CLO-4: Understand the Digital models for speech signal » . 182 85 | 65 H | A% | H | - - - -l H|M
CLO-5: Understand the elements of music » 283 | 85 | 66 AN H _} « | H | | H - - - - | H H
CLO-6: Understand Speech signal processing in time and frequency domain and their models. 1,23 85 | 68 R | _Hel M H - - - - MM
. . ] . [ Learning Unit / Module 3 Learning Unit / Module 4 Learning Unit / Module 5
Learning Unit/ Module 1 Learning Unit / Module 2 . O . . . .
. Basic Audio Processing Human auditory system Speech Signal Analysis in Time Speech Signal Analysis in Frequency Speech and Audio processing
Duration (hour) Domain Domain applications
12 I 12 12 12 12
1 | SLO-1 |Introduction to Digital audio |Human auditory system Speech signal analysis Short Time Fourier analysis Introduction to Speech recognition
f SLO-2 | Capturing and converting sound Human auditory system Speech signal analysis Short Time Fourier analysis Introduction to Speech recognition
. X . . Complete system for an isolated word
s SLO-1 |Sampling of sound wave simplified model of cochlea Segmental, sub-segmental levels Filter bank analysis recognition with vector quantization /DTW
SLO-2 |Handling audio in MATLAB simplified model of cochlea Suprasegmental levels Formant extraction and Pitch extraction Comp Ie_)t_e S s.tem for an /sola_ted_word
| recognition with vector quantization /DTW
SLO-1 :
S-3 Lab 1: Read & write a speech signal, i . .
SLO-2 |Record a speech signal, playback, Lab 4: Short-term energy of a speech |Lab 7: Estimation of pitch period using |Lab 10: Phoneme-level segmentation Lab 13: Compute pltch period and
. A ’ P " . fundamental frequency for speech
SLO-1 |convertinto a wave file, plot the signal simplified inverse filter tracking (SIFT) |of speech signal
S-4 SLO- |speech signal, and spectrogram plot. algorithm 9
SLO-1 | Normalization |Sound pressure level and loudness Time domain parameters of speech signal|Homomorphic speech analysis Comp Iete_sy stem_ for Sp caker
S-5 | identification, verification
SLO-2 |Audio processing [ Sound pressure level and loudness Time domain parameters of speech signal| Cepstral analysis of Speech Introduction to speech enhancement
SLO-1 |Segmentation Sound intensity and Decibel sound levels gfg;gfs for extracting the parameters Formant and Pitch Estimation Introduction to speech enhancement
S-6 -
SLO-2 |Analysis of window sizing Sound intensity and Decibel sound levels |Average ,Magnitude Linear Predictive analysis of speech Speech _enhancement using spectral
subtraction method
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SLO-1
S-7
SLO_Z . . . . . . £ . .
Lab 2: Co_nvert into a wave file, plot the |Lab 5._ Short-time Fourier transform Lab 8: Estimation of pitch period using La_b 1 1:To study the quantl_zatlon and Lab 14: Short term speech analysis
SLO-1 |speech signal, and spectrogram plot |magnitude spectrum h y aliasing effect of speech signal
S-8 armonic product spectrum
SLO-2
SLO-1 | Visualization Concept of critical band Zero crossing Rate ,::gt(;’%(zjrrelat/on . 2rance Introduction to Text to speech conversion
59 . Uniform filter bank , Non- uniform filter Silence Discrimination using ZCR and ' ) Introduction to Musical instrument
SLO-2 |Sound generation Solution of LPC equations P
bank energy classification
4 | Speech production mechanism, Charistics ) g ; Durbin’s Recursive algorithm, Application { . )
SLO-1 of speech Mel scale and bark scale, Short Time Auto Correlation Function of LPC parametars Musical Information retrieval.
S0 SLO-2 |Understanding of speech Speech perception: vowel perception Pitch period estimation using Auto PTG | PC pagicters, Sample Programs
g o' sp P perception: percep Correlation Function Formant analysis P g
o1 SLO-1
: SLO-2 . . Lab 6: (i)Linear prediction magnitude|Lab 9: Pitch and duration modification " p
Is'agciﬁ;p strum smoothed magnitude spectrum, (ii) (i) Estimation of formant|using time-domain pitch synchronous fr:ﬁ:é' ﬁ:;?:ﬁ':;:gnavl‘l;z:g‘mil Lab 15: Study of Praat
S-12 SLO-1 |sp frequencies using linear prediction overlap and add (TD-PSOLA) method 9
SLO-2
1. lan McLaughlin, “Applied Speech and Audio processing, with MATLAB examples”, 15t Edition, | 3. Rabiner,B.H.Juang, “Fundamentals of Speech Recognition”, 2 nd Edition, Prentice-hall Signal Processing
Learning Cambridge University Press, 2009 Series, April 1993
Resources 2. Ben Gold, Nelson Morgan, Dan Ellis, Wiley, “Speech and Audio Signal Processing: Processing | 4. Ken Pohlmann, “Principles of Digital Audio”, 6th Edition, McGraw-Hill, 2007
and Perception of Speech and Music”, 2nd Edition, John Wiley & Sons, 01-Nov-2011. 5. AR.Jayan, “Speech and Audio Signal Processing”, ISBN : 978-81-203-5256-8, PHI Learning Pvt. Ltd, 2016.
Learning Assessment
s Continuous Learning A ment (50% weightage) . L o
Blo?rr:izll(.i?‘vel of CLA-1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Understand
Level 2 ﬁﬁg:ile 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 g::;‘::te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii

mail.com

1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu

1. Dr. S. Dhanalakshmi, SRMIST

2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jcl.com

2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in

2. Mrs. K. Harisudha, SRMIST

B.Tech (ECE-CPS)
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Course | Course | ] L
Course Code 18ECO105T ‘ Name ‘ UNDERWATER ACOUSTICS | Categorf | 0 ‘ Open Elective 3 0 0 3
Pre-requisite Nil Co-requisite il Progressive Nil
Courses Courses Courses
Course Offering Department ‘ Electronics and Communication Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): ‘The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Understand what is Sound Navigation and Ranging (SONAR) and how it can be used in underwater applications. 1 2N 1023|4567 [8]9[10][11]12]13[14]15
CLR:2: Study about Ocean Acoustic Processing and sound wave propagation and analyze sea floor characteristics and ocean
" [sounds. s
CLR-3: Understand about Underwater reverberation and how types of noises affects the underwater acoustics signal data 4 § RS
" |analysis. = | = = = = 216 | 8
CLR-4 : |Study about Acoustic transducers. E = S = % % 5 8 < g |&
CLR-5: |Know which transducers can be used for underwater applications. 8 | 2]ls = E|lx |3 2] = S| o| 2|2 |2
- - - . . . = 2 £ 3| e 3 = @ o | B £ sl g2 |3 g
CLR-6 : |Understand the basic theory and signal processing application for underwater communication and navigation. € | 2|5 WP | sR,PS |IE T s E S s  E|&|2 |2
£ |E|2| |2 B|& &|2|38]|% s | 8|ls| 8284 %
= o | © | < D e R s/ 22|95
5.2 208 512 8 sl2|5|a22 5 85|98%
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: T 21g 583 |s|8| 8|5/ L2/ E Slalglodeq
S5 008 i i i85 2lalG|Hm|2]8|a|5|2[288
CLO-1: |Acquire in-depth knowledge and analyze on Sound Navigation and Ranging (SONAR) equations and it characteristics. L1 | 85]65 Ml - -1-1-1-]-]1-]1-1-]-1IM]L
CLO-2: |Analyze Ocean Acoustic Processing and sound wave propagation. L2 | 85|65 MIH|H|H]|H|-|-]- -|-|L|H|H|H
CLO-3: |Acquire knowledge and analyze Underwater reverberation and various types of noises. L1&L2 | 85 | 65 M H{H|H|-1-]-]1-]1-]-]J]LIH|M]|H
CLO-4: |Acquire knowledge on working of underwater Acoustic transducers. L1 85|65 HIH|H[H]|H]-]-]- - | -]JL|H|H]H
CLO-5: | Gain knowledge and apply SONAR concepts for underwater applications. L1&L3 85 | 65 I8 HIH|-|-1-]-|-]-]-]L|H|M|H
CLO-6 : |Understand the development and dynamics of underwater acoustic engineering L2 &L3| 85 | 65 o e e R e R R R R R R R R
Learning Unit / Module 1 Learning Unit / Module 2 . 5 . . . .
. Sound Navigation and Ranging Ocean Acoustic Processing and sound Learning L!mtl Modul_e % Learnlng Unit/ Modu]e 4 Learning Unit/ !Vloe_|ule S
Duration (hour) (SONAR) wave propagation Reverberation and Noises Acoustic Transduction SONAR Application
9 9 9 9 9
SLO-1 | Introduction to SONAR equation, Processing ocean sound-Sampling rules RovergagIRg-Scallorg, back scattering Piezoelectric transducer-Introduction | Echo sounder
S-1 4 strength and target strength
. & N v g . . Piezoelectric transducer-33-Mode
SLO-2 |Source Intensity, Source Directivity Spatial sampling and Temporal sampling Surface and bottom scattering longitudinal vibrator Echo Sounder
SLO-1 | Transmission loss Filter operations-Finite Fourier transformation Volume scgtterlng , bottom scatfering, Pi ezpelgctnc (r ansducer-33-Mode Sub-bottom profiling
reverberation target strength longitudinal vibrator
S-2 Filter operations-Time domain view of Band | Calculation of reverberation for use in the
SLO-2 |Transmission loss pass filtering. convolution operations, sonar equation, Volume reverberation Electrostrictive transducers Fishing sonars
frequency domain level
Gated Signals-Dependence of Spectrum on Reverberation frequency sproad and
SLO-1 |Target Strength R eriodicit Doppler gain potential-Power spectral Electrostrictive transducers Side scan terrain mapping sonar
S-3 ping g y density of a CW pulse
SLO-2 |Reflection Intensity Loss Coefficient e orei o (ar_ldom signal-Sig na[ having Environmental frequency sampling Magnetostrictive transducers Side scan terrain mapping sonar
random characteristics, Spectral density,
g g Radom signal simulations-Intensity spectral | Frequency spreading due to transmitter - . P L
SLO-1 |Sea-floor Loss, density, Spectral smoothing and receiver motion Magnetostrictive transducers Acoustic positioning and navigation
S-4 Frequency spreading due to target,
SLO-2 |Sea-surface Loss Matched filters and autocorrelation important observation with respect to Electostatic Transducers Acoustic positioning and navigation
reverberation
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SLO-1 |Noise, Reverberation Soun c_is n _the oceans-natural physical sounds Noise-Ambient noise models Electostatic Transducers 3D Imaging Processing-data model
and biological sounds
S5 Sound propagation in the ocean and ) . . ; . L
SLO-2 |Active and Passive Sonar Equations underwater acoustic channel-Sound wave and Ambient NOISE-SEISMIC NOISe, ocedn Variable Reluctance Transducers ‘.?D Imaglmg Processing-acquisition of 3D
L . turbulence, shipping noise information
vibration, velocity of sound
. ) . Sound propagation in the ocean and . ) )
SLO-1 Pags:ve Sgnar Equations, Signal-o- underwater acoustic channel-Sound wave Wave noise, thermal noise Variable Reluctance Transducers 3D ’”’ag"?g Processing-matrix approach
Noise Ratio . and real time systems
S6 velocity of sound T —
) o w . maging Processing-Image
SLO-2 |Signal Excess, Figure of Merit Wave and ray theories of underwater sound Ra{ n noise, temporal vanqb ity of ambient Moving coil transducers representation, Acoustic image
fields noise, depth effects of noise .
processing
) 3D Imaging Processing-Segmentation
SLO-1 |Active SONAR target strength ;?27;: and ray theories of underwater sound Under ice noise Moving coil transducers and reconstruction of underwater tubular
S-7 structures
Active SONAR- reverberation, detection | Wave and ray theories of underwater sound ’ ) . Equivalent circuits-Basics 3D'lmaging Progessmg -Segmentation
SLO-2 . Spatial coherence of ambient noise o and reconstruction of underwater tubular
threshold fields Circuit Resonance structures
Active Sonar Sources- Source Level, Sound absorption in sea water and its ‘ ] m ; Acoustic communication-Cross attributes
S8 SLO1 [Cavitation characteristics Roif-noise-Fiow R Circlg¥? and Bariguiath of the received signal
Near-Field Interactions . . 4 ; - Acoustic communication-channel
SLO-2 Explosive Sources Upper boundary of acoustic channel Self-noise - Flow noise Transducers as projectors-principle transfer function
SLO-1 Physics of Shock Waves in Wate, Bubble|Lower boqnqaly of acoustic channel and its SelE N Aient no Trgngducers as qurophones- Acoqsﬂc communication-combating
Pulses characteristics principles of operations multipath
S9 - p PP TRr—
Pros and Cons of Explosive Charges, . ) S . Transducers as Hydrophones- Acoustic communication-diversity
SLO-2 ) : sound field in shallow water Self noise-strumming noise ot 3 b ) L
Parametric Acoustic Sources simplified equivalent circuit reception, equalization
1. Richard P HODGES, “Underwater Acoustics — Analysis, Design and Performance of SONAR”, 4. Charles H Sherman, John L Butler, “Transducers and Arrays for Underwater Sound”, Springer; 2nd
Wiley 1 edition2010, ISBN 978-0-470-68875- edition, 2016, ISBN-10: 0-387-32940-4 ISBN-13: 978-0387-32940-6
Learning 2. Rodney F W Coates, “Underwater Acoustics Systems”, Macmillan New Electronics,Wiley, 1stedition | 5. Qihu Li, “Digital Sonar Design in underwater acoustics: Principles and applications”, Springer,
Resources , 1990, ISBN 978-0-333-42542-8 Zhejang University Press, 2012

3. Robert S H Istepanian and MilicaStojanovic, “Underwater Acoustic Digital Signal Processing and 6.
Communication Systems”, Springer, 2002 edition, ISBN 978-1-4419-4882-3

1998.

Herman Medwin, Clarence S.Clay, “Fundamentals of Acoustical Oceanography”, Academic Press,

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - 0
Leveli’}f’m;km CLA=1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examinafion (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Remember
Level 1 Understand 40 % - 30 % - 30% - 30 % - 30% -
Level 2 Apply 40% . 40% . 0% . 0% . 40% .
Analyze
Level 3 Craluate 20% 3 30% . 30% . 30% . 30% .
reate
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com | 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Dr. S. Dhanalakshmi, SRMIST
2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jci.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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c Course . L T P ¢
ourse Code 18ECO106J Course Name PCB DESIGN AND MANUFACTURING C 0 Open Elective
ategory 2 0 2 3
S
Pre-requisite Courses |Nil Co-requisite Courses  |Nil Prggresswe Nil
ourses

Course Offering Department | Electronics and Communication Engineering Data Book / Codes/ Standards
Course Learning Rationale (CLR): [ The purpose of learning this course is to: Learning | Program Learning Outcomes (PLO)
CLR-1: Explore the terminologies of PCB design and Electronic components. 1 2 3] 1 2 3 4 5 6 [ 7 8 9 |10 | 11112 |13 | 14 |15
CLR-2: Understand the design and other consideration involved in PCB design € s ' - ') (VN 3
CLR-3: Understand the PCB design consideration for special application circuits 2 | = g é 3 | | = 8 ] |-
CLR4: Design a PCB layout using CAD tool > | 8| & Elhe | 8l g ¢ ’ El_| £ 2|5 |=8la
CLR-5: Explore various PCB manufacturing techniques € | 5|8 = 1"l 2% |2 | 2 | o | & | g = | 5 |88%E
CLRS Eglel S| | B ENE Sl Bl S RS 2| E 2|2 |RE Sz,

Tl BN 8 E| 5|88 | = |88 |2 2 3|58 [5g9787T8

T | B|E £13 8088 s 288 82| E 8| 2 |22e8at
Course Learning Outcomes (CLO): |Atthe end of this course, leamners will be able to: E L.% ._.% s &8 = AR 5 2 &1 2|8 & £ |2 22228
CLO-1: Identify the various types of PCB and electronics components packaging 1 80 | 70 H L |
CLO-2: Select suitable design and consider appropriate parameters involved in PCB design 12 | 80 | 70 M L |
CLO-3: Apply the appropriate design rules in designing PCB for special application circuits 12 | 80 | 70 M | L
CLO-4: Design and develop a PCB layout using CAD tool 12,3 | 80 | 70 | M A NS HLS
CLO-5: Identify and select the required PCB manufacturing technology y N 12,3 | 80 | 70 © [ ARS | ﬁ_l
CLO-6: N AN, Y

Learning Unit / Module 1 Learning Unit / Module 2 Learning Unit/ Module 3 | Learning Unit / Module 4 Learning Unit / Module 5
Duration (hour) 12 12 12 12 12

PCB Design Consideratiohs--Impon‘ant

SLO-1 |Nomenclature of a Printed Circuit Board . . . .
Design Elements v h W Schematic Capture - Introduction Image Transfer Techniques- Screen
S-1 : PO I0 ad 0 Design Rules for Analog Circuits . o . ]
P . o PCB Design Considerations - Important schematic capture tool Printing, Pattern Transferring Techniques
SLO-2 |Classification of Printed Circuit Boards
Performance Parameters
SLO-1 Manufacturing of basic PCB - Single-and | PCB Design Considerations - Mechanical Schematic Capture - Simulation of simple |Image Transfer Techniques- Printing Inks,
Double-sided Plated Through-holes Design Considerations electronic circuit Photo Printing, Laser Direct Imaging (LDI)
g Manufacturing of Multi-layer Boards - ) A ) ) )
S2 Flexible Boards, Challenges in modern - | PCB Design Considerations - Mechanical Design ReR-Yor DigitakSircuits Schematic Capture - Schematic to layout Cop per Clad Laminates P roperties of
SLO-2 } ’ 3 : Laminates, Types of Laminates,
PCB Design and Manufacture, PCB Design Considerations transfer , ,
Evaluation of Laminates
Standards - (0 2 RS 43 /2 , AP 5\
SLO-1 ; 4 . Schematic and PCB Layout in CAD tool. P .
S3 SLO-2 |Study of electronic components- Passive ?g;ggn?:d LRI R andiRC fime Regulated power supply design.- Full | PCB Layout Design of single digit thfngsizr:gz /’ba":‘;?‘tli:ngfsu'gg,(’f
SLO-1_|electronic components " wave rectifier circuit design with fixed | pulse counter using PCB design tool. : . 9
S-4 Schematic in CAD tool 1C555 using PCB design tool.
SLO-2 voltage regulator
Types, Symbols, Packaging shapes and
.4 |terminal details of Electronic Components | PCB Design Considerations - Electrical ) . - PCB Layout Design - Conception Level | Etching Techniques — wet Efching
S5 SLo-1 —Resistors, Thermistors Capacitors, Design Considerations Design Rules for High Frequency Circuits Introduction chemicals
- Inductors
Diodes, Light Emitting Diodes (LED), PCB Design Considerations - Conductor ) - PCB Layout Design - Specifying Parts, . . : ) .
SLO-2 Photodiode, | Patterns, Component Placement Rules Design Rules for Fast Pulse Circus Packages and Pin Names, Libraries Etching Techniques - Mechanical Etching
Transistors, Field-effect Transistors, PCB Layout Design - Checking foot prints
S-6 SLO-1 |Insulated Gate Bipolar Transistor (IGBT), |Fabrication and Assembly Considerations | Design Rules for Microwave Circuits of the components, Part list, Net list, PCB Assembly Process - Through-hole
Thyristor Making Net list Files
S-7 SLO-1 Design and analysis of RLC circuits. . . Mini Project - Manufacture the PCB for
SLO-2 Schematic in CAD tool Schematic and PCB Layoutin CAD fool. electronic turn ON/OFF timer using
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Learning 3
Resources| =

Bruce R. Archambeault, James Drewniak, “PCB Design for Real-World EMI Control”, Volume 696 of

The Springer International Series in Engineering and Computer Science, Springer Science & Business
Media, 2013.
4. Kraig Mitzner, “Complete PCB Design Using OrCAD Capture and PCB Editor’, Newnes/Elsevier, 2009.

o N

designers” Wiley, 2 Edition, 2015.

Esim open source tool : hitp:/esim.fossee.in/
TINA/Orcad User manual

S-8 SLO-1 _|Study of electronic components- active Regulated power supply design. -Full y . . IC555and construct and test the
: N A ) e g PCB Design of single digit pulse L P
devices, analog and digital integrated wave rectifier circuit design with fixed 4 p designed circuit.
SLO-2 |circuits (IC) voltage regulator counjgRchematic and PCB layout
using PCB design tool.
S-9 SLO-1 Digital Integrated Gircuits, Randorm Envm_)nmental Factors, Cooling Design Rules for High-density PCB Layout Design - Mounting Holes, PCB Assembly Process - Surface Mount,
Access Memory Requirements Interconnection Structures Adding Text, PCB Layout Mixed Technologies
SLO-2 |Read Only Memory Packaging Density X
S-10 | SLO-1 |Microcontrollers, Surface Mount Devices . Electromagnetic Interference/Compatibility |PCB Layout Design - DRC, Pattern ) .
SLO-2 |Transformer, Relays, Connectors Layout Design (EMI/EMC) Transfer, Layout printing PCB Assembly Process - Soidering
S-11 SLO-1_|Study of testing and measuring ) 4 & .
SLO-2 |Instruments: Logic analyzer, spectrum ) Schematic and PCB Lay gy pAD R Mini Project - PCB Layout Design of Yini Pro;lect : Manufactur'e the PS:B for
fap PCB Layout Design - of RL, RC and RLC | Regulated power supply design. 4 ; p electronic turn ON/OFF timer using
S-12 | SLO-1 |analyzer, IC tester (Analog and Digital), ircuit Eull tifier circuit desi ith electronic turn ON/OFF timer using 1C555and d h
LCR meters circuits -ull wave rectifier circuit design wi 1C555 using PCB design fool. 55an cpnsfruct and test the
SLO-2 fixed voltage regulator designed circuit.
1. Raghbir Singh Khandpur, “Printed Circuit Boards: Design, Fabrication, and Assembly” McGraw-
Hill Electronic Engineering, 2006. 5. Douglas Brooks “Signal Integrity Issues and Printed Circuit Board Design’, Prentice Hall PTR, 2003.
2. Charles A. Harpe, “High Performance Printed Circuit Boards”, McGraw Hill Professional, 2000. 6. Mark |. Montrose “Printed Circuit Board Design Techniques for EMC Compliance : A handbook for

Learning Assessment
, Continuous Learning Assessment (50% weightage) ) - 0
Level???ﬂ’i;km CLA-1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examinafion (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice

Level 1 Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Understand

Level 2 :\ﬁg:ize 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%

Level 3 E‘r’:'afe 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % -

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts

1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Dr. P. Eswaran, SRM IST

2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jei.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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L
Course | yepcororr | Course FIBER OPTICS AND OPTOELECTRONICS Course |, Open Elective
Code Name Category 3101013
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department Electronics and Communication Engineering ‘Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: | Learning |_ __ Program Learning Outcomes (PLO)
CLR1 : g\g;ré,\;ﬁ t:gresbas:c laws and theorems of light associated with the optical fiber communication and the classification of| 119 | 3 1 ’ 2 | 34|56 s lol10l11l12113] 14115
CLR-2: |Address concepts related to transmission characteristics such as attenuation and dispersion. Tls ' = ' | | ® | 5|6
CLR-3: |Explore the fundamentals of optoelectronics display devices, Sources and Detectors 8 3; ? g ’ | % v, §) 3
CLR-4: |Gain to information on Optical modulators and amplifiers o § & S 5|2 | § g 3 = | & i
CLR-5: |lllustrate the integration methods available for optoelectronic circuits and devices 2 S E % . | § “C‘ S | ol 3 I gl 28 |= E
CLR-6 : |Utilize the basic optical concepts applied in various engineering problems and identify appropriate solutions = &’ g N % |23 = ‘ s 3 S - | € g N § =
Elol|o 2z 8| &8|/8|S|% 2| 8|5 J|2fag<
5|22 8§l |2 2|2k 5 5/ 2| gl5dqew
fo ) = D = = n o o S| @ g
Course Learning Outcomes (CLO): [At the end of this course, learners will be able to: | 2 s|lg 5|3 | 2ls 8|8 2] 8 z El 2| Jd|d&cf o
S1&E |4 Slal 8l 2|28 6|H 2|88 5(RERIR
CLO-1: |Review the basic theorems related to fiber optic communication, and attain knowledge of types of optical fibers [2]80]70 HM Pl -y ve®- | - | - - -] - ]-]-] - H
CLO-2: |Understand the optical signal distortion factors in optical fiber communication 2185 |75 i HI— M- - - -] R R e
CLO-3: |Familiarize the principle and operation of various display devices, light sources and detectors 2175|170 \H{M M| - - o B B B N B B B i
CLO-4: | Acquire knowledge of various optoelectronic modulators and amplifiers “ws 218580 | H]| - M| - -1-7]- SO I R R H
CLO-5: |Understand the various optoelectronic integrated circuits 285|175 H !— ML -] -]-1-]-]-]-]1-]1-]-]L
CLO-6: | Acquire fundamental concepts related to optical communication and optoelectronic devices 2 18075 Himimvic | -1 -1T-1-1-1T-1T-1-1T-T-1H
. Learning Unit / Module 1 : .I.ezlnrnu:;g:‘Umt / I\I!O(fuleio . ILeaDrn||.1g Un|_IF It:\llt;dule 3 X o Leellrnmg l..lnll\:ll:\'lloldule 4 ] Learning Unit/ Module 5
Duration Introduction to Optical Fibers ransmission a_racterlstlcs of Optical isplay eV|ce§, igl t_ ources an ptoel ect.ron!c [¢] u_ ators an Optoelectronic Integrated Circuits
(hour) Fibers Detection Devices Switching Devices
9 9 9 9 9
SLO-1 |Evolution of fiber optic system Attenuation — Absorption, Attenuation units | Display devices - Photo luminescence Analog and Digital Modulation ﬁ,'?rt (;)gbllczz_tgzn/c integrated circuits -
S-1 . A Electro optic modulators — Electro optic . .
SLO-2 Elements of an opfical fber gfisixsiol Attenuation — Scattering losses Cathode luminescence effect — Longitudinal electro optic Need )"or'/nteg 'atm - Hybrid and
link modulator Monolithic Integration
SLO-1 ;;'Iements of an optical fiber transmission At.tenuatlor? - Bending losses, . Electro luminescence Electro opt(c modulators — Transverse Hybrid and Monolithic Integration
s-2 link microbending and macro bending losses electro opt/c‘modulator -
SLO-2 |Advantages of fiber optic system Attenuation - Core cladding losses Injection luminescence Acousto optic modulators ~ Transmission Materials and processing of OEICs
type — Raman Nath modulator
SLO-1 |Characteristics and behavior of light Signal distortion in optical waveguides Light source materials ACE?USIO optic modulators - Reflection type Ap pi pat/on of optoelectronic integrated
53 Dh. ; / — Bragg modulator circuits
SLO-2 |Total internal reflection Tapgs of dlsp ersroq-lntramodal and Surface emitting LEDs Solving Problems Slab and Strip Waveguides
Intermodeal dispersion
SLO-1 |Acceptance angle Material dispersion Edge emitting LEDs Optical swr_tchmg_ and logic devices - self- |Integrated transmltter_s and receivers —
electro-optic-device Front end photo receivers
S-4 ) . o ] . Integrated transmitters and receivers —
SLO-2 |Numerical aperture, Critical angle Material dispersion, Waveguide dispersion Quantum efiiciency gn_d LEDp ower -~ Op tical switching and logic devices - photoreceiver noise and bandwidth
Internal quantum efficiency derivation Bipolar controller modulator considerations
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Quantum efficiency and LED power — Optical switching and logic devices- Intearated transmitters and receivers —
SLO-1 |Solving Problems Waveguide dispersion External quantum efficiency and total LED | tunable threshold logic gate — Switching PINgHBT hot :
o afi oy -HBT photoreceivers
S5 power speed a gy. — - —
g . e o Integrated transmitters and receivers —
SL0-2 Solving Problems Signal distortion in single mode fibers Solving Problems g’iﬁg’:f:%g? General applications of OEIC transmitters — equivalent circuit for
p P integrated receivers
SLO-1 |Ray optics Polarization mode dispersion Semiconductor laser diode Sem/condyctor Op I RLes ~ Basic  (Integrated _trangmltter s and receivers -
56 _ ' : conﬁgurat/on . i . Complex circuits a_nd arays
SLO-2 | Types of rays Pg/anza_tlon mode dispersion, Intermodal Modes and threshold condition Sem/copdyctqr optical amplifiers — Optical Integrated transmltter_s and receivers -
dispersion gain - Limitations optical control and microwave oscillators
’ . . ; . o Erbium doped fiber amplifiers — energy Guided wave devices — Waveguide and
o7 SLO-1 |Optical fiber modes Intermodal dispersion Photo detection principle Teveldiagiaimiand Spiiicationdechanismi|codplers
. ) . . ) Erbium doped fiber amplifiers — EDFA Guided wave devices — Active guided
SLO-2 |Optical fiber configurations Solving Problems PIN Photodiode horfiguration PRS- I
SLO-1 |Single mode fibers Solving Problems PIN photodiode - Avalanche Photodiode | Solving Problems ﬁ;{éﬁ(lowrvs‘:;gewces - Mach Zehnder
S-8 —
SLO-2 |Multimode Fibers I;;J;‘slzzgﬁenmg in Graded Index Avalanche Photodiode Solving Problems Active couplers
SLO-1 |Step Index Fibers Mode Coupling Noise mechanism in photodetectors zfﬂasz:;;%phﬁers SEonfigragon - Active Couplers
S-9 v ;
SLO-2 |Graded Index Fibers Design Optimization of Single Mode Fibers |Solving Problems gf;;;:;man RapIors - RcAward Active Couplers
Learning 1. Gerd Keiser, “Optical Fiber Communications”, 5t Edition, McGraw Hill Education (India), 2015. 3. J Wilsonand J. Hawkes, “Optoelectronics — An Introduction”, Prentice Hall, 1995.
Resources 2. Khare R P, “Fiber Optics and Optoelectronics’, Oxford University Press, 2014. 4. Pallab Bhattacharya, “Semiconductor Optoelectronic Devices’, Prentice Hall of India Pvt. Ltd, 2006.

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - I
Level%';’mrfkin CLA—1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 0% : 30% : 30% . 30% . 30% .
Understand
Apply
Level 2 Analyze 40 % - 40 % - 40 % - 40 % - 40% -
Level 3 E‘r’:'a‘::te 20% ; 30% g 30% - 30% - 30% -
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com | 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1. Dr. S. Sathiyan, SRMIST
2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jcl.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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LT C
Course 18ECO108) | Gourse EMBEDDED SYSTEM DESIGN USING ARDUINO Course | Open elective courses
Code Name Category 210|123
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department | ECE [Data Book / Codes/Standards Nil

Course Learning Rationale (CLR):

[ The purpose of learning this course is to:

Learnin

Program Learning Outcomes (PLO)

CLR1: Get to know about ARDUINO hardware details and environment 1 2 3 1 2 3 4 5 6 7 8 9 |10 [ 1111213 | 14 |15
CLR-2: To understand the core elements of ARDUINO programming language EIE|E 3 » ~ o 8
CLR-3: Create insights to the concepts of serial communication S| 5|7 ﬁ’ § o8 2 g i 2| o
CLR4: To use common input and output devices = § § § 2| 8¢ g 2 E4de’| £ § S |58 g
CLR-5:  |Apply the ARDUINO programming into real time applications £.%5 | 8 5| %3 % S |2 el | 2| g é = 8%lE
CLR-6: %3 £l <S8 (S5 2| < |25 3| €8] 2|28 %E3y
= 5 Ng g1 E|l S |88 | =82 s | 2| 5| § 589878
T gl 5| 5|28 3 B8 8|S E| 8 5 |agqgad
Course Learning Outcomes (CLO): [At the end of this course, leamers will be able to: 3 | 8|5 S 21 818 818153 512 8| &8 |8 |28 2528
CLO-1:  |Analyze the programming skill 2 | 80 70 H - - - - - - - - - - - | H|H
CLO-2:  |Apply the real time data’s into digital 2 |8 |75 H|H|H|H|H - - H - H - H|H
CLO-3: |Interact with almost many devices 2 | 75|70 tooloccdllP H | H, | H | & - H|l -1 H|-]H|H]|-
CLO-4: |Leam techniques to handle timer delays and IO devices 2, |85 |80 H|H|H|H|H - - - H - H - H|H]| -
CLO-5: Use and modifying the existing libraries 2 | 85|75 H - HyH | H - - H - H - H|H]| -
CLO-6:
Duration 12 12 12 12 12
(hour)
SLO-1 |Introduction to arduino platform Introduction To Arduino C Analog And Serial Communication 10 Programming Case Studies
S-1
SLO-2 |Block diagram Arduino C Data Types . Introduction To Analog Communication Introduction To Timer/Counters Wireless Communication Using Zighee
SLO-1 |AT mega 328p architecture Decision Making in C Pulse Width Modulation Introduction To Timer/Counters Bluetooth
S-2
SLO-2 | AT mega 328p architecture Decision Making in C @l Timer programming Robotics -Motor And Sensor
SLO-1 |Lab 1 Getting Started With Adriano Eaa o ger Tgerature [Lab RECIors siber Motor Lab10:Intermupt Programming Lab 13:Mini Project
§3-4 Lab 4 -Segvsor Interfacing For Lab 7: Actuators — Stepper Motor
SLO-2 |CCS And AVR Studio 7 Blinking Led : ' Lab10:Interrupt Programming Lab 13:Mini Project
Displacement Measurement
SLO-1 |Pin function Program Loop S 12C Timer programming Security-RFID, Infrared
S-5 — . p
SLO-2 |Overview of main features-I/O ports FunctionSgl 12C Timer programming Security-RFID, Infrared
S-6 gtg; Features-timers,interrupts Introduction to Pointers 12C Timer programming Bio medical application
SLO-1 |Lab 2 GPIO LED Lab 5: PWM BASED SERVOMOTOR |, ., o nc moTOR Lab11.Watch Dog Timer Lab14:Model Practical
INTERFACING
S78 Lab 5: PWM Based Servo Motor
SLO-2 | Switch Based Led Control Inte rfécing Lab 8: DC MOTOR Lab11:Watch Dog Timer Lab14:Model Practical
s-9 SLO-1 | Features-PWM, SERIAL PORT Using Pointers Effectively SPI Protocol Interrupts Bio medical application
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Resources|2. D.Dale.Wheat, Arduino.Internals, TIA publication, 5th edition, 2011

4, Jack Purdum ,Beginning C for Arduino , Apress, 2012

SLO-2 | Features-ADC Structures, Unions, and Data Storage SPI Protocol Interrupt progfBimming Bio medical application

SLO-1 Introduction to Arduino IDE Arduino Libraries Interfacing with sensors External interrupt GPS Navigation
$-10 SLO-2 Writing ,saving,compiling with IDE. Arduino Libraries Interfacing with sensors External interrupt GPS Navigation

SLO-1 |Lab 3:DISPLAY INTERFACE-7 SEGMENT |30 6:SERIAL COMMUNICATION Lab 9: Repeat/Revision Of Experiments |, ., 45 . o Lab:15 University Practical
S11-12 SLO-2 |LCD 16x2 Matrix Lab 6:Serial Communication Lab 9: Repeat/Revision Of Experiments Lab 12 12C Lab:15 University Practical
Learning |1. Michael-Margolis,Arduino-Cookbook., Revised edition, O'Reilly,1¢t edition, 2011 3. James M. Fiore, Embedded Controllers Using C and Arduino, ARDUINO open source community, 2018

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - o
Level???ﬂ’i;kin CLA-1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examinafion (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice

Level 1 Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Understand

Level 2 ﬁgg:{lze 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%

Level 3 E:::i:te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % -

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts

1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@qmail.com 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu 1.Mrs. S. Suhasini,, SRM IST

2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jci.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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L|T|P|C
Course | yorcorpey | CGourse EMBEDDED SYSTEM DESIGN USING RASPBERRY P Course |, Open Elective
Code Name Category 2101 213
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department Electronics and Communication Engineering ‘Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: \ Learning . __ Program Learning Outcomes (PLO)
CLR-1: |Understanding the programing of python for Raspberry Pi TR I 1002 |8 |4 [ 5]6 |7 8,910 [11]12]13[14] 15
CLR-2: |Applying python programming on GPIO and interfacing motors using Raspberry Pi j | 5
CLR-3: |Applying python programming on GPIO switch and keyboard Tlel = ‘ ® | § 5|6
CLR-4: |Create insights to the concepts and programming of motion detection ,GPS programming, light sensor ,gas detection 8 3; ? g ’ | % b % §) 3
CLR-5: Analyze and understand the working principle and data sheet of temperature sensor, gas sensor ,ADC, ultrasonic @25 S 512 | & g 8 ; g i
" |rangefinder, Acceleration and light sensor 2 é £ % 4 | S8 b 2 = gl 25| E
CLR-6: |Utilize the technology of node js ,cloud service and MQTT Protocol for moving sensor data to web :_g‘ g ;z“ |22 3| g l s S 5 = |5 8|s|5
Elglg g2lz|3|e 8|St = 8 52| &leg<
5188 g E|Sle|ls|lz 5|, 2|2/ |8|+(98¢%
Course Learning Outcomes (CLO): |At the end of this course, learers will be able to: 2lel s L g | Z 5|8 B £z El8)12 4lacgo
A ] flal 8l 2|28 6|H[2]/8|& 5|
CLO-1: |Apply python for Raspberry Pi ~ 218070 HiRf - =fH|-|-]-1-]-]-]-1H]-1-
CLO-2: |Analyze data sheet and functioning of sensors 2 8|75 _Hj:H IHIH|IH|-]-]- o R H
CLO-3: |Apply python programming on GPIO of Raspberry Pi and interfacing of sensor N 2 175|170 \H|H|H|H| - | S - - H| -] -
CLO-4: |Apply python programming on GPIO of Raspberry Pi to interfacing of actuators W, 2 | 85|80 |\HI I HIH|H|H| - -]-1-1-1-1-1H -
CLO-5: |Apply python programming on GPIO of Raspberry Pi to interfacing input and display device 2 1875 H !_ HIH| - -|-1-|-1-1-1-|H|-]-
CLO-6: |Apply technology of node js ,cloud service and MQTT Protocol for IOT application 2180[70 Hl -H]-TH]-T-1-1T-1T-1-1-1T-T-1H
Learning Unit / Module 1 P Lez.lrnujgtUnlt ItMol\(:IUIte . ol Learning Unit / Module 3 I Lean:mg Unit/ M°d:|§_4 | Learning Unit / Module 5
Duration . . rogramming interrupts —Motor control, 3 \ emperature sensor and display _ .
(hour) Basic python programming switches and keyboard interface Sensor interface and programming interface programming Publishing sensor data on web service
12 12 i 12 12 12
Python Basics- Editing Python Programs |
.4 |with IDLE, Variables, displaying Output, o A ¥ Measuring Temperature Using a Digital | publish sensor data on web service-
SLo-1 Reading User Input , Arithmetic, Creating vk S S DetecliggdavomentiguR sensor Sensor building a home security dash board
| |Strings f LMY 2D V. 23 , AC
Concatenating (Joining) Strings,
§1 Converting Numbers to Strings, Converting
Strings to Numbers ,Find the Length of a
.o | String, Find the Position of One String - . Data sheet analysis Digital Temperature |publish sensor data on web service-
SLO-2 Inside Another, Extracting Part of a String, Programg@ith infomipts Data sheet analysis of PIR sensor Sensor building a home security dash board
Replacing One String of Characters with
Another Inside a String ,Converting a
String to Upper- or Lowercase
SLO-1 Runn/ng. Commands Co_nd/t/onally : SagiolingsSEIQENES Using a Web Adding GPS to the Raspberry Pi Measuring Distance-ultrasonic rangefinder |MQTT Protocol
Comparing Values, Logical Operators, Interface
y Repeating Instructions an Exact Number of | Y . .
S2 Times ,Repeating Instructions Until Some | Controlling GPIO Outputs Using a Web . . ; MQTT Protocol mstgllatlon ayd sefting
SLO-2 o . Data sheet analysis of GPS Data sheet analysis ultrasonic rangefinder |account ,token creation ,reading sensor
Condition Changes , Breaking Out of a Interface . ;
. B data and pushing to thingsboard
Loop, Defining a Function in Python
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SLO-1 |Lab 1: Arithmetic and string Lab 7: Programming on interrupts Lab 13: Programming on PIR sensor Lab 19: Programming on Digital Lab .25: Publish sensor data on web
Temperature Sensor service
534 Lab 20: Programming on ultrasonic Lab 26: Publish sensor data on web
SLO-2 |Lab 2: Loop Lab 8: Programming on Web Interface |Lab 14: Programming on GPS : Frog 9 L
rangefinder service
Creating a List, Accessing Elements of a
List, Find the Length of a List, Adding ' . . o . ! L . .
SLO-1 Elements to a List, Removing Elements Controlling Servo Motors using PWM Using Resistive Sensors Logging to a USB Flash Drive basic of java scripts —node.js
S5 from a List,
Creating a List by Parsing a String,
Iterating over a List, Enumerating a List, . N i )
SLO-2 Sorting a List, Cutting Up a List. Applying a Controlling the Speed of a DC Motor Measuring Light Logging to a USB Flash Drive Modules-HTML module
Function to a List , N * ¢ |_ >
Creating a Dictionary ,Accessing a
SLO-1 |Dictionary, Removing Things from a Controlling the Direction of a DC Motor Detecting Methane Using a Four-Digit LED Display |Modules —file —event
S-6 Dictionary, |
SLO-2 |lterating over Dictionaries Using a Unipolar Stepper Motor Data sheet analysis of gas sensor Disp (ayl ng Mossageson an /2(.: Y Modules —file —event
matrix with data sheet discussion |
SLO-1 |Lab 3: Program on list Lab 9: Programming on Stepper Motor |Lab 15: Programming on light sensor l[-J?sbpf:y FmingonRplr-Digit CED ;a: d¢217; Programming on node js HTML
S-7-8 ® 3 v, A o WY 7= -4 . TN
X L . . | , A Lab 22: Programming on 12C LED Lab 28: Programming on node js file
SLO-2 |Lab 4: Program on Dictionary Lab 10: Programming on DC Motor |Lab 16: Programming on Gas sensor it e E4 and event module
4 | Controlling Hardware-Connecting an LED- : : Measuring a Voltage using MCP3008 And | Displaying Messages on an Alphanumeric L . .
so SLO | controliing the Brightness of an LED | YS9 @ Bipolar Stepper Motor data sheet of MCP3008 LCD LED biinking using node,s
SLO-2 |a Buzzing Sound Building a Simple Robot Rover Using Resistive Sensors with an ADC Eg Dplay g MessageSon an Alphanumeric LED blinking using node.js
I e ) . |Digital Inputs-Connecting a Push Switch- S o .
SLO-1 SW'tCh”?g a High-Power DC Device Using Toggling with a Push Switch-Using a Two- |Measuring Temperature with an ADC Cloud service for IOT building java script client using MQTT
a Transistor " 4 . broker
$-10 Position Toggle or Slide Switch 4 P . AN &
SLO-2 Switching a High-Power Device Using a Usmg a Rotary (Quadrature) Encoder and Measun_ng Acceleratloq and data sheet Cloud service for 10T building java script client using MQTT
Relay Using a Keypad discussion of Acceleration sensor broker
SLO-1 Lab 5: LED blinking and Brightness Lab 11: Programming on Switch Lab 17: Programming on ADC Lab 23: Prog'rammlng on an Lal_; 29: Proqrammmg on LED blinking
S-11, control Alphanumeric LCD using node.js
12 o |Lab 6: Switching a High-Power DC ? g |Lab 18: Programming on Measuring Lab 24: Programming on an Lab 30: Building java script client using
SLO-2 Device porty Tz, FTOY ImRNQn Keypad |Acceleration Alphanumeric LCD MQTT broker
o2 PR p o . e . . .
) 1. Simon Monk, “Raspberry Pi Cookbook, O'Reilly Media, Ing, 2014. 3. Colin Dow, ”Intemet of Thing: Programming Projects - Build modern loT solutions with the Raspberry Pi 3
Learning . ) ; ’ b : and Python”, packtpub 2018.
R 2. Volker Ziemann, “A Hands-On Course in Sensors Using the Arduino and Raspberry Pi, CRC e ;
esources Press 2018 4. https://thingsboard.io/docs/
| ’ ) 5. https://www.w3schools.com/nodejs/nodejs_raspberrypi_blinking_led.asp

Learning Assessment

, Continuous Learning Assessment (50% weightage, ) i .
. CLA—1 (10%) : AL 5 R i 5%,) CLA— 4 (10%)% Final Examination (50% weightage)
Level of Thinking Theory ' Practice | Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁ?:r?éﬁ& 20% 20% i 15% 15% 15% 15% 15% 15% 15% 15%
Level 2 ﬁﬁz:ize 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 Craluate 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
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Course Designers

Experts from Industry

Experts from Higher Technical Institutions

1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com

2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jci.com

1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meenab8@annauniv.edu

Internal Experts
1. Dr. P. Vijayakumar, SRMIST

2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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L|T|P|C
Course | yorcoriey | Gourse 3D PRINTING HARDWARE AND SOFTWARE Course Professional Elective
Code Name Category 2101213
Pre-requisite Nil Co-requisite ‘ Nil Progressive Nil
Courses Courses Courses
Course Offering Department | Flectronics and Communication Engineering _ [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: [Understand the tools available for 3D printing 1] 23 1]2]3[4[6[6[7[8[9[10[11]12]13[14[15
CLR-2: |Familiarize with 3D design software and hardware ' T | é
CLR-3: |Understand the 3D design criteria and its limitations. Elels b ’ | = s |5 |6
CLR-4: |Leam the contemporary technology available for 3D design and printing 8 °; < & 2 | § o % Eg 3
CLR-5: |Understand various post processing methods involved in 3D printing technology o % é g | 512 | | & g 8 % 2 ®
CLR-6: Develop the skillset on 3D component design and development using contemporary commercial software and hardware g 8| = BN § ‘Z & | o ‘ § E 2| 2 § % E
" |available. £ &8 2 gl 22 23 2= el &|l=| 58|35
Elolg 2l £|S|S&|8|S|& 2|85 2| 2lag<
S % g 5| e | 8 | & '; | o £ ] c | = =2 el a &
= 2l s|s|e|S5|5| &§|q|l2|E|l|S|T g
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: 2 ‘ S 5|5 | ZIsl8|8|5|L|2 £l 8| 8' 8| 4 8I
Smll.u flalsl /S8 | G|D5|E|S8|la|5 |8 298
CLO-1: |Apply the 3D printing tools for components design 118060 M| | M
CLO-2: |Able to optimistically select the 3D design software and hardware for the given problem 1180 60 M| | H
CLO-3: |Capability to solve 3D design components design problems 2 | 75| 60 M | M M
CLO-4: |Choose the contemporary technology available for 3D design and printing w8 _' 80 | 60 | &N | M M| L
CLO-5: |Apply various post processing methods involved in 3D printing technology g |2 ]80]60] _—?_H
. |Ability to develop the skillset on 3D component design and development using contemporary commercial software and 60
CLO-6: . 280 | M M
hardware available. y. a8
Duration Introductions to 3D design tools Three-dimensional (3D) Modeling 3D Design Fundamentals and Projects |3D Printing and its Technologies Post Pfocessmq - Product Visualization
(hour) | and Print Cleaning
SLO-1 ) Yy .| An overview of CAD software packages -
— Introduction fo May: a'GUI ) Obj egt g(eatlon Introduction to Fusion 360 - Drawing based . \History of 3D printing - Overview of 3D -
S-1 workflow, Constructing object primitives to ; ’ . The good, the bad, and the ugly of design s . Workflows for printing
SLO-2 . workflow, Drawing constraints - Surfacing Printing technologies
scale and with accuracy ;
operations.
§-2 SLO-1 Duplication and arrayed duplication - Grid |Moving Parts and Articulation Hinges - Ball Prominent Desianers Selective Laser Sintering (SLS) Direct Software and Drivers - Formats for Printing
SLO-2 |and point/vertex snapping and sockets 9 Metal Laser Sintering (DMLS) (SLA, OBJ, CAD, etc.)
SLO-1 |Understanding NURBS: NURBS Surfaces |Creating a part negative, Creating Text in Vacuum forming - Resi R
o . g - Resin casting - Injection
§ advantages, Similarities and d/ffgrences Maya thelgr way .(NURBS Ciiges, Franchises Success stories, Pop culture |Molding - Terms and standards for Post and Export Print Lab setup
3-4 | gl 0p |between NURBS and CAD drawings Curve|surface lofts, conversion to polygon) iniection molding svstems
and surface construction Painterly tools (Sculpt Geometry Tool, etc.) 4 9 5y
SLO-1 |Understanding 3D geometry - Modeling e - . . )
S-5 workflows for Polygons - Additive vs. erXIb/I/ty ?.Zd el(z;st/ cip LOCZS ,dl.JO/tS, and Early decision making criteria gused ’@);p osm(;,n I\/éoLfllng (FOM) Cleanup and airtight modeling
SLO-2 |Subtractive Tools - Mesh editing asteners Threading (taps and dies) tereolithography (SLA)
SLO-1 Best Practices for constructing printable N
polygon meshes . . . }
S-6 Fundamental Structure - Combining, Interfacing, support, and reinforcement Knowing the product é‘;’g’t’:;segeg%eﬁe%inu(';?g%mg (LOM) Loading models and arranging print stage
SLO-2 |merging, and sewing up polygon meshes 9
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model on a stage for print

SLO-1 |Best Practices for constructing printable |\ How the modeling software packages differ Brainstorming and critique in the early Printing Resolutions and Tolerances
$ polys golnlmesh es - Fun dament{a/ Structure - |from CAD p ackageg, $kgtgh/ drawing design phase Group critiques of in- Materials Properties (Temperature, Printing - Removing support material
7-8 | gL0-2 |Combining, merging, and sewing up based workflows, Similarities and progress projects Flexibility, Strength, Brittleness)
polygon meshes differences between CAD and NURBS. ! <
SLO-1 Understanding two-manifold vs. non-
Y manifold geometry Form and function visualizing the assembly | Early decision-making criteria Knowing the | 3D Printing (3DP) — Selective laser melting . e .
S9 SL0-2 Exporting geometry - Laying out a simple  |process product Vision and Reality (SLM) Special topics - 3D Scanners and its types

SLO-1 |Hollow forms and the importance of
reducing volume Cost of size, cost of

Calculating the total cost Progress checks

Final cleanup and processing of files for | Reverse engineering, Concepts and its

S-10 S0 |vo Jume, cost of detail, cost of time Complex interactions and motorizations ~|and group critiques of in-progress projects printing hardware and software

State table
s | SLO-1 Clean and uniform topology, lllustrator, Broad overview of manufacturing Brainstorming and critique in the early Planning for injection molding - 3D Printing
112 IGES, and other import/export pipelines  \techniques Molding, sculpting, lathing, design phase Group critiques of in- for injection molding High speed machining
SLO-2 lofting, welding, cutting, drilling, gluing, etc | progress projects
1. Hod Lipson, Melba Kurman, Fabricated: The New World of 3D Printing, Wiley, 2013 6. 3D Anatomy Models: http://ifesciencedb.jp/bp3d/?Ing=en
. 2. Matthew Griffin, Design and Modeling for 3D Printing, Maker Media, Inc., 2013. 7. AutoDesk Fusion360 HomePage: http://fusion360.autodesk.com

Learning 3. Rob Thompson, Manufacturing Processes for Design Professionals, Thames & Hudson; Reprint edition, 2007.. | . nternational Journal of Rapid Manufacturing

Resources 4. https://web.stanford.edu/class/me137/ 9. Academic Journals on 3D Printing
5. SolidWorks Gallery: http://swww.3dcontentcentral.com/default.aspx 10. International Journal of Rapid Manufacturing

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - I
Level‘i’f?g;;km CLA-1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg‘:rz’tg:’g 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Level 2 ﬁﬁg:ize 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 E‘:::::te 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % -

# CLA -4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com 1. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu |1. Mr. S. Karuppudaiyan, Mechanical, SRMIST
2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jci.com 2. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in 2. Dr. P. Eswaran, SRMIST
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L|T
Course | yarcorpq | Course BASIC BIOMEDICAL ENGINEERING Course | 0 | Open Elective
Code Name Category | | 3lo0olol 3
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department E/ect(on/cg anq Cqmmumcatlon _Englqeerlng with Data Book / Codes/Standards Nil
specialization in Biomedical Engineering
Course Learning Rationale (CLR): ‘ The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Analyze the scopes and roles of Biomedical Engineering 1 el 2 41516789 [10]|11]12|13]|14]15
CLR-2 : |Utilize biomedical instrumentation modules _ = 2 B
CLR-3: |Utilize medical imaging principles and its applications Tlsla p: S § o ‘g g8 f
CLR-4: |Analyze the scope of biomechanics and its applications gl < %E' 2 I = g 8 £2¢% § g
CLR-5: |Utilize biomaterials and its applications €15 ¢ HRRIEE IS = gl 2|89 |51
CLR-6 : |Gain the knowledge about Biomedical Engineering El2| 5 |2 2|23 |2 = Sl s|ls| 5|5 25835 ¢
£ & = 28l S| 83|35 = | 8|53 8482351
5 3|3 SMRE| o | Aa\ T | s E |5 = 2 cdaFEe
S S @ IS 7] £ w | B S S | 8Ndgs g
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: T | 3| g = % 25|88 £ 2|z £ L1 2|298999 ¢
S8 8 Sl 8|23 §|HF|2 8 &[5 PP 49
CLO-1: |Analyze the areas in which biomedical engineers can work 2,85 | 75 L T e e e N A N R Y A RN R A A
CLO-2: |Analyze the basic biomedical instrumentation unit SN RGN Wi Ll -l - -1 -|-|-]1-]1-|-]-]1-]-]1-]L4
CLO-3: |Analyze basic medical imaging principles 318575 M| - JA A T S U I N
CLO-4 : |Apply the concepts of biomechanics on human body 3 185|75 L I I I e
CLO-5: |Identify domains where biomedical engineers can work 3 185|75 R e e e N B R N D D N e e
CLO-6 : |Analyze the applications of Biomedical Engineer 3085]|75 Ml-1-1-1-1-1-1-1-1l-]-1L]-1-]1
Duration | Introduction to Biomedical Engineering Biomedical Instrumentation Medical Imaging system Biomechanics Biomaterials
(hour) 9 9 9 9 9
SLO-1 Evolution of the modem health care Introduction: Bioinstrumentation X-Ray production In‘troductlor{: Principal Areas of Biomaterials Introduction
1 system ,E_flon;echar?c/s — —
PO ) F .4 undamentals of biomechanics P . )
SLO-2 |Modern Healthcare system Basic Bioinstrumentation System X-Ray Imaging principle and qualitative analysis Classification of Biomaterials
SLO-1 |What is Biomedical Engineering Physiological Systems of the body Application of X-ray imaging Kinematics of Human Body Models Properties of Biomaterials: Mechanical
S-2 - =
SLO-2 |Roles played by the Biomedical Engineers PR o W Sigrals CT-Imaging principle Kinetics of Human Body Models Properties of Biomaterials: Chemical
SLO-1 | Types of Biomedical Engineering Origin of Bioelectric Signals CT-Imaging Applications Modelling of Bio systems Properties of Biomaterials: Biological
53 MRI- Introduction Biomedical alloys and its medical
SLO-2 |Surgical instruments and medical devices |Origin of Bioelectric Signals Tissue Biomechanics gy O
applications- titanium
§ , . Various Electrodes used for picking the . o — . . Biomedical alloys and its applications-
s SLO-1 |Biomaterials biomedical signals MRI Imaging principles Modelling in Cellular Biomechanics Stainless steel, Cobalt-Chromium alloys
g . ) Various Electrodes used for picking the . o ) ) . ,
SLO-2 |Biomechanics biomedical signals MRI Imaging principles Fluid mechanics Introduction to ceramics
Tissue Engineering 4 : o Mechanics of the . .
o5 SLO-1 ECG Introduction MRI Imaging Applications musculoskeletal system impact Alumina, Zirconia
SLO-2 |Neural Engineering ECG system Block diagram and its uses | Ultrasound basics Mechanics of Blood Vessels Titanium, Hydroxyapatite
S-6 | SLO-1 |Telehealth EEG Introduction Ultrasound Imaging Cardiac Biomechanics Glass ceramics
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SLO-2 |Bio signal processing EEG system Block diagram and its uses  |Ultrasound Application Biomechanics of Chest and Abdomen Introduction to polymers
SLO-1 |Medical Imaging EMG Introduction fMRI Imaging Cochlear Mechanics Types of polymers
S-7 p p
SLO-2 |Computational modelling EMG system Block diagram and its uses  |fMRI Imaging Application Dynamics of Human Body Models aB/;%‘Zigziﬁble polymers and its
SLO-1 |BioMEMS Cardiac pacemakers and its uses PET- Imaging Gait analysis Composites and its applications
S-8
SLO-2 |Mobile POCT Cardiac Defibrillators and its uses PET Imaging Application Biomechanics in physical education Wound-Healing process
SLO-1 Z;Cg%sesézzzl Status of Biomedical Patient Monitoring System Introduction SPECT Imaging Biomechanics in strength and conditioning | Biomaterials for artificial valve, Ear
SLO-2 | Professional Societies Pat/e_nt Monitoring System Block diagram | SPECT Imaging Application B/omgghaplcs in sports medicine and Biomaterials for artifcial Skin, Eye
and its uses rehabilitation
. 1. Anthony . K. Chan, Biomedical Device Technology: Principles and Design, Chartes C Thomas 4. John Enderle, Joseph Bronzino, Introduction to Biomedical Engineering, Academic Press, 2011
Learning publisher, 2008 5. Andrew R Webb, Introduction to Biomedical Imaging, Wiley-IEEE Press, 2003
Resources 2. R.S Khandpur, Handbook of Biomedical Instrumentation, 3 ed., McGraw Hill, 2014 6I Suiata V. Bhat éiomaterials ond od. Aloha Science }nternational 2005’
3. Joseph J. Carr, John M.Brown, Introduction to Biomedical Equipment Technology, 4 ed., Pearson, 2002 ' 4 ’ ! A A ’

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - I
Level?f?ﬁ:kin CLA—1 (10%) CLA=2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 m‘:rggﬁg 0% . 30% . 30% . 30% . 30% .
Level 2 ﬁﬁg:zze 0% - 40% 2 0% 3 0% - 40% -
Level 3 E‘r’:'a‘i:te 20% - 30% . 30% A 30% - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Sathyanarayanan J, Mindray Medical India Pvt Ltd, sathyanarayananjayagopal@mindray.com

1. Dr. S. Poonguzhali, Anna University, poongs@annauniv.edu

1. Ms. Oinam Robita Chanu, SRMIST

2. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com

2. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu

2. Dr. D. Kathirvelu, SRMIST

3. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jci.com

3. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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L|T|P|C
Course 18ECO120T | Gourse HOSPITAL INFORMATION SYSTEMS Course Open Elective
Code Name Category 310|013
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses 9
Course Offering Department Elect(onlcg anq Cqmmumcatlon _Engu?eermg with Data Book / Codes/Standards Nil
specialization in Biomedical Engineering
Course Learning Rationale (CLR): ‘ The purpose of learning this course is to: | \ Learning Program Learning Outcomes (PLO)
CLR-1: |Utilize the planning and organizational activities of Hospitals 1 [ 20L3 123456789 10/11]12[13]14]15
CLR-2: |Analyze the concepts in clinical and diagnostic services | . | . | £ g B
CLR-3: |Utilize the policies and procedures about support services and material management Tlsls o 2 § ) ‘g £8 o 2
CLR-4: |Utilize the features in staff and safety management in hospital gl < E'g 1 512 ’ I s g 8 £52 | & s
CLR-5: |Analyze the reporting system and recent advancement in hospital administration | % § 2 ‘ 2| o § °C‘, S | o | § e gl e 3 ‘: S § _éé
CLR-6: |Apply all the advanced application the field of telemedicine £1€| 5§ g2l 2|32 8|5 = |5 EEsfsd
| €l & | % 9285’%'8\5 s | 8|2 9|82835¢
Elglg HIEE: w| S| £ s | 2|2 U’Q—aEEEZ
S| 3|8 sl cs|a| E| 2| 5| 4,3 2|6 |<8NEs8
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: RS :‘%: 5| @ls|8|8|=|&)|z £ 2z % (o Kok & 8
[8la &) |a|&|8 2|23 &6 @2/ 8 & S|2EP2D4
CLO-1: |Analyze the role of hospitals and ensure proper healthcare delivery | 2[85]75] L|-|-]1-]1-IM|-]-]1-|-]-]-]L]|-7]-
CLO-2: |Suggest appropriate technologies and services in clinical and diagnostic field | 318575 M*; L=l -l -1-1-1- o I I Y O R
CLO-3: |Analyze the supportive services and the use of proper material management g 3 185|75] i M- - - - - ML -] -] -] - M L
CLO-4: |/dentify objectives of staff management and ensure safety management in hospitals | 3185175 ¢ [ M- -1-0- -1y Ly
CLO-5: |Implement the advance technologies and effectively evaluate the healthcare information 318575 r_L |-l -l - IM - L L -] - - LLL
CLO-6: |Implement the various standards in hospital and healthcare services Nosd 3 185|75 Ly -1 -1-1-IMmM-|-]-]-1-1-1C]-]-
. - . . g \ A ] I ) il _ MARE M . . Patient record and advancement in
Duration Planning and designing of hospitals Inpatient and Outpatient services Material management services Management services in hospitals healthcare services
(hour)
9 9 9 9 9
Design and planning of emergency | . £ , . )
SLO-1 |Hospital as a social system department Lliaugly Seryiges gods of basphal Human resource management- Human Medlca{ record management- Importance
pharmacy services of medical record
S-1 resource development
. 4 . y . | Staff organization and divisions of hospital . . .
SLO-2 |Primary health care and hospitals Health information and counselling pharmacy services Hospital staff skill development Methods of record keeping
. . P & XPN Outpatient services =Types and functions . ] ) . . ) ] )
SLO-1 Hqsp!tal p(annmg gnd design-Guiding of outpatient department Benefits of formulatory system Nursing management-Functions of nursing | Electronic medical record-Benefits and
principles in planning management drawbacks
S-2 2 HANESEY $$4ANiS
SLO-2 Reglo_nahzathn of Physical features of outpatient department | Other services of hospital pharmacy Nursing management- organizational Record refention and disposal
Hospital service structure
Role of health promotion approach in Ward/Indoor services-Components of the Transport services-Types of ambulance Biomedical waste management- Types and Ofﬁce management -skills required by the
SLO-1 ) " . ; office staff
53 hospitals ward system Composition of Biomedical Waste
SLO-2 |Health promoting hospital system Design of special units S;gﬁ::c'za;gg”igd physical facilties of Categories of biomedical waste Functions of office management
SLO-1 |Healthy hospital environment C(I)pgrat{on theatre sgrwces-PIannmg and | Staff transport services Concept of total quality management Opera(lons research in hospitals-Phases of
S4 . lesigning of Operation theatres - _ i . operatlgn research . _
SLO-2 Components of healthy hospital Types of Operation theatres Other transport services in hospitals Types of approaches in quality Operat/on_s research in hqspltals- Tools
environment management and techniques of operations research
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. . Policies and procedures of operation Medicolegal services- Steps for Quality assessment and management Emerging health insurance — components
SLO-1 |Creating manpower services h Medicoleqal Examinati y  health i
S5 Tt theatres Pe b/lco eg;a );alr)mr,gatl(ig] tools g ea t /Zsurlzigge - e
_ |Hospital engineering: . . I roblems faced by healthcare . ’ ‘merging health insurance-Types of hea
SLo-2 Key to efficient healthcare services Assessing operation theatre tiisation professionals in medicolegal service Clinic s insurance
Designing disabled friendly hospitals- . . ) . e R
SLO-1 |Barriers faced and implications in Persons Clinical laboratory services Iptroductlon Food safety in hospitals-Need of food Quality improvement-Cause and effect Advant_ages and common problems of
S and role of laboratory medicine safety method health insurance schemes
S-6 with disabilities
SLO-2 |Need for disabled-friendly health services | Testing procedure in clinical laboratory Sources of food contamination Pareto analysis Zolfeg;tgisgrsggehosp ital administrators
SLO-1 Barrier-Free Environment to Universal ﬁgcggig/agggs;s jnflngsggfrgsg;ges' Materials management- Principles of BN oo andbifect analvsy Telemedicine clinic —functions and
Design 9 qup 9 material management Y classification of telemedicine
S-7 department
SLO-2 |Overcoming the barriers Advancement in radiology service Concepts of Inventory control Z’% i‘;ﬁ;f L oo strategyig Challenges for telemedicine
’ . P Radiation oncology service-Radiotherapy ; ; Occupational safety-Roles and Growth of mobile phones and potential of
SLO-1 |Energy conservation- Classification facilities Modern techniques for inventory control responsibiliies mobile health
58 Nuclear medicine services-Categorization |Integrated concept for materials Prevention of hazards specific to health
SLO-2 | Types of energy streams in hospitals - Mobile health and its applications
and nuclear medicine department management sector
e Y — Challenges in implementing information
SLO-1 |Need for energy conservation Planning of nuclear medicine department E ) p A Hospital security-Physical security and Communication technology in
59 ssentials for procurement process healthcare
Energy conservation opportunities in . . Organizational chart of security wing Information and communication technology
SLO-2 hospitals Ancillary requirements Purchase system applications in healtheare
Learning 1. SonuGoel, Anil Kumar Gupta, Amarjeet Singh, Hospital administration A problem- solving | 2. Sakharkar B M, Principles of hospital administration and planning, 2 ed., Jaypee Brothers Medical Publishers, 2009
Resources approach, 15t ed., Elsevier, 2014 3. Kunders G D, Hospitals: Facilities planning and management, 1 ed., Tata Mcgraw Hill, 2008

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - I
Leveli'?mrfkm CLA—1(10%) CLA-2 (15%) CLA-3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Sig‘eerggﬁg 40% ¢ 30% g 30% - 30% - 30% -
Level 2 Z\gg:ize 0% 3 0% . 0% - 0% - 40% -
Level 3 E‘r’:'a‘ite 20% 2 30 % - 30% - 30% - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Sathyanarayanan J, Mindray Medical India Pvt Ltd, sathyanarayananjayagopal@mindray.com

1. Dr. S. Poonguzhali, Anna University, poongs@annauniv.edu

1. Dr. D. Ashokkumar, SRMIST

2. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com

2. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu

2. Mr. P. Muthu, SRMIST

3. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jcl.com

3. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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LT
Course | ygrcorogr | Course BIOMEDICAL IMAGING Course Open Elective
Code Name Category 31001/ 3
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses | Courses
" Electronics and Communication Engineering with 4
Course Offering Department specialization in Biomedical Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): ‘ The purpose of learning this course is to: Learning I Program Learning Outcomes (PLO)
CLR-1: |Utilize the working principle of X-ray imaging 11213 | 112134 54 6789 10[11]12]13]14]15
CLR-2: |Analyze the principle behind tomographic imaging and the reconstruction techniques [ | | 5
CLR-3: |Interpret the theory behind nuclear medicine and utilize the working of imaging modalities in nuclear medicine 4 & 2q 3
CLR-4: |Analyze the physics of ultrasound and the different imaging modes using ultrasound - O Tl o s ‘ % - 58 ¢
CLR-5: |Utilize the physical principle of nuclear magnetic resonance and magnetic resonance image reconstruction E A8 i; ?g 8 5l 2 5 g 8 £28 §
CLR-6: The learner Wi(l be to gain knowledge in the working pri(rciplg of imaging modalities using X-ray, computed tomography, % § 2 | = 2 é “C‘ % o | 2 E L‘L& 2 i f_ b= o %(—;
" |nuclear medicine, ultrasound and magnetic resonance imaging. S| é |2 2|22 e S5|e| 5|2 E 583 d
§E<’ 2| 2/ 8[8|S|5% s | 8|5 38282859
5338 '5]5 slagl'c|2|E S 5|z g|sdadts
5| &8 s|la| | 2|65| |2 28|88 |58N8%79
Course Learning Outcomes (CLO): |At the end of this course, learmers will be able to: 1 3|3 ll S | % % |8 § £ 2|z E R 9; g 9, 299
S N 1 I+ B Sla|ld|l&E|=S|a | Glo|e|33|l&|5|882=80.8
CLO-1: |Analyze the physics and principle behind the working of X-ray imaging & 2. 185|75 | | M D T T N A (N N e M| -] -
CLO-2: |Identify the principle behind working of tomographic imaging and reconstruction procedures. 3] 85 | 75 M| - I R - |- M| -] -
CLO-3: |Analyze the working principle of nuclear medicine imaging modalities 38575 [ N N B N N N e R e e | -
CLO-4 : |Identify the physics of ultrasound and the modes of ultrasound imaging 385 |75 (M| - -1 -1 -1-1T-1-T-T-1T-1T-ITm]-71-
CLO-5: |Explain the physical principle of magnetic resonance imaging and the instrumental components involved in MR imaging | 3 | 85 | 75 | M- -1 -1-1-1-]1-]1-]-]1-]1-1M]-]-
CLO-6 : |Understand the basic principle and working of medical Imaging systems | 308575 M- -1 -]1-1-]-]1-]1-]-]1-]1-1M]-]-
Duration L X-ray Computed Tomography Ultrasound Magnetic Resonance Imaging Nuclear medicine
(hour) 9 9 9 9 9
SLO-1 |General principles of Imaging with X-rays | Introduction: Tomographic Imaging VCVZ3;7:;37;”?;35:22;2;75r25 :egst/on, Principles of NMR Imaging Radionuclide decay terms and relationship
S-1 3 - g
SLO-2 |X-ray Production —X-ray source gg;ng iﬁ;iq’}iq‘itween Rgraphicand Pressure, Intensity and dB scale Free Induction decay Nuclear transformation
SLO-1 | X-ray tube current, tube output Bas:c principics TogleR of produting CT Interac{lop W¥rasound w:th matter: . Excitation, Emission Radionuclide production
§2 limages ’ Acoustic impedance, reflection, refraction
SLO-2 |Beam intensity, X-ray Energy Spectrum | Contrast scale Scattering, Attenuation Relaxation times-T1 & T2 Radiopharmaceuticals
3 System components: first generation, Transducers: Piezoelectric materials, . . Radiation detection and measurement:
SLO-1 |Coherent and Compton scattering 4 , . Spin echo technique )
53 second generation, third generation, resonance transducers types of detectors, Gas-filled detectors
SLO-2 |Photoelectric effect Fourth, fifth and spiral/helical CT Damping block, matching layer, Resolution | Spin echo contrast weighting Scintillation detectors
SLO-1 )L('_';:;; T:ZSA:;?:S aftenuation cooficiNGGE X-ray source, types of detectors Transducer arrays T1 weighted image Semiconductor detectors
o |Instrumentation for Planar X-ray Imaging: | Gantry and slip ring technology, . . ) . ,
SLO-2 Collimators Collimation and filtration Multi-element linear array scanners T2 weighted image Pulse height spectroscopy
S-5 | SLO-1 |Antiscatter grids Intensifying screens Processing system Multi-linear and phased array Gradient recalled sequence Non-imaging detector applications
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SLO-2 |X-ray films lferative rec_onstruct/on, back projection Generation and detection of ultrasound Proton densiig we{ghteq images, pulse Counting statistics
reconstruction sequence for fast imaging
SLO-1 gzigg::}:;ﬂon for computed and digital Filtered back projection Basic pulse echo apparatus: A-scan Slice selection gradient Nuclear imaging
S-6 ofina: O
SLO-2 )I\%/Z}(; I;Z;g 6 characteristics: Signal to Helical /Spiral CT: Helical pitch B-Mode Frequency encode gradient Anger scintillation camera
SLO-1 | Spatial resolution, Contrast to Noise ratio |Basic reconstruction approaches M-mode Phase encode gradient %,ansfgf argﬁ;/p le :Emission computed
S-7 : —
SLO-2 | X-ray contrast agents, X-ray angiography |Slice sensitivity profile Echocardiograph 2D spin echo data acquisition ;Solrf;'gol Srgg(;;?n emission computed
SLO-1 | X-ray Fluoroscopy Multislice CT Duplex scanner tBas:c NMR/ comp Qonts: Main TGS, RF Positron emission tomography
S8 ransmitter/receiver o b
) o , s : maging techniques and scanner
SLO-2 | X-ray mammography Detector configuration Intravascular imaging Body coils, gradient coils instrumentation
SLO-1 |Dual energy Imaging Measurement of X-ray dosage Artofacts: Roligglgushadowing and fMRI : Basic principle Dual modality: PET/CT
s-9 enhancement
SLO-2 |Abdominal X-ray scans Methods for dose reduction Reverberation BOLD concept, MR spectroscopy Working and applications
Learning 1. R.S.Khandpur, Handbook of Biomedical instrumentation, 3 ed., Tata McGraw Hill, 2014 2. Je(rqld T. Bushberg, John M. Boone, The essential physics of medical imaging, 3 ed., Lippincott Williams &
Resources Wilkins, 2011

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - o
Level%'?m;kin CLA-1 (10%) CLA-2 (15%) CLA-3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 5%‘:2;‘;; 0% . 30% 2 30% : 30% . 30% .
Level 2 :\gz:flze 0% . 0% . 0% 4 0% . 40% .
Level 3 g‘r’::::te 20% S 30% - 30% - 30% - 30% -
Total 100 % 100% 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Sathyanarayanan J, Mindray Medical India Pvt Ltd, sathvanarayananjayagopal@mindray.com

1. Dr. S. Poonguzhali, Anna University, poongs@annauniv.edu

1. Dr. T. Jayanthi, SRMIST

2. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.ani@gmail.com

2. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu

2. Dr. U. Snekhalatha, SRMIST

3. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jcl.com

3. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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LT C
Course | yorcoroqr | Course HUMAN ASSIST DEVICES Course | Open Elective
Code Name Category 310|013
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department Elect(oplcg anq Cqmmumcat/on _Engu?eer/ng with Data Book / Codes/Standards Nil
specialization in Biomedical Engineering
Course Learning Rationale (CLR): ‘ The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Utilize the latest technology and device used for assisting human disability 1 112 4 1516|789 [10]11]12|13]|14]15
CLR-2 : |Analyze various devices used for mobility . X 2 o
CLR-3 : |Utilize the various assist device used for hearing tlel s o S = ). Ry 9
CLR-4 : |Utilize the various assist device used for vision RS s,g =1 512 5 g 8 £2¢% § g
CLR-5: | Utilize the various assist device used in orthopaedic 215 ¢ B s | S W, | 2 = g 2|89 |51
CLR-6: |Analyze the working principles of cardiac assist devices and Artificial kidney El2| 5 gl 22 23| 2| 3|5 5| €5 25435 ¢
Elc = 2l£|8|3838|S|% =Bl 3 898354
Z 8|3 ST =g | E 5| 2| 2| o|a degEd
5| 2| 8 o 5| el ®| E S| o3| 2 8| 8 |=88gs g
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: T | 3|38 5|83 |s|8]8 2 2|z £ 2z % (o Kok & 8
Bl 0 glae |8l 2135 H 28| a5 @SL 4
CLO-1: |Comprehend the assistive technology (AT) used for mobility 2.\ 5 M| - -1-1-1-1-1-]1-1-1-1-{[M|-]-
CLO-2: |Analyze the Assist technology used for hearing 3 85|75 Ml - - - - - |- - L -
CLO-3: |Evaluate the Assist technology used for sensory impairment of vision 3 185|75 - |- I e e e e Y
CLO-4: |Evaluate the assist device used in orthopedic 318 |75 M Sl IM L
CLO-5: |Analyze the latest use of assist technology in health care 3185|75 M- - -]-1-1-]-]1-1-]l-]1-|IM]-]-
CLO-6: |Design the prosthetic heart valves and pacemaker 3 185]75 M- - -]-1-1-]1-]1-1l-]1-]1-IM]-]-
Duration
(hour) 9 9 9 9 9
SLO-1 E;sg;jz/ssessment and evaluation for Basic ear anatomy, Mechanism of hearing |Anatomy of eye Anatomy of upper & lower extremities - Basic Anatomy and physiology of heart.
S-1 5 g
SLO-2 %z;ig/ssessment and evaluation fog Common tests audiograms Categories of visual impairment Classification of amputation types Cardiac assist devices
SLO-1 |Manual wheelchairs Air conduction, Bone conduction Piraccularggyives Prosthesis prescription Intra-Aortic Balloon Pump (IABP),
S-2
SLO-2 |Electric power wheelchairs Masking techniques, Extraocular Devices Hand and arm replacement Prosthetic heart valves
’ . P N\ . Different types of models, externally ) .
s SLO-1 |Power assisted wheelchairs SIS/ Permanent Vision Restoration powered iimb prosthesis Evaluation of prosthetic valve
g . 2 R : - . Different types of models, externally
SLO-2 |Wheel chair standards & tests Hearing aids principles Non-Permanent Vision Restoration powered iimb prosthesis Heart pacemaker
SLO-1 |Wheel chair transportation Drawbacks in the conventional unit Voice Control Sound Control. Foot orthosis CABG
S-4 e —
| Control systems, navigation in virtual s Sensor Technology Adapted for the Vision .
SLO-2 space by wheelchairs DSP based hearing aids Impaired Pediatric orthoses Extracorporeal support
SLO-1 |Wheel chair seating and pressure ulcers. |Cochlear Implants Libraille Wrist-hand orthosis Vascular prosthesis
S-5
SLO-2 |EOG based voice controlled wheelchair | Internal Hearing Aid GRAB feedback in orthotic system Vascular prosthesis
S-6 | SLO-1 |BCI based wheelchair External Hearing Aid mathematical Braille Components of upper limb prosthesis Artificial heart
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SLO-2 Fuz_zy logic expert Sy stem for automatic Permanent Hearing Restoration Blind mobility aids Components of lower limb prosthesis Intermittent p os:_t/ve pressure breathing
tuning of myoelectric prostheses (IPPB) type assistance for lungs
SLO-1 |Intelligent prosthesis Non-Permanent Hearing Restoration Reading writing & graphics access, (L):)”v;/g;:sxtremlty - and upper extromiy- Dialysis for kidneys
S-7 5 p
SLO-2 |Intelligent prosthesis Touch Tactile Haptic Technology Orientation & navigation Aids (L)z;vsg:sxtremlty “and upper extromily- Artificial Kidney
SLO-1 |Future trends in assistive technology Sound Coding Translation Wearable Assistive Devices for the Blind | functional electrical stimulation Haemodialysis
S-8 - p —
SLO-2 (‘;;’;:leersacl;f’?// dl:::ed training systerm for Acoustic Transducers Hearing Quality Wearable tactile display for the fingertip. - | Sensory assist devices Membrane dialysis
SLO-1 ;n;‘ormatlon t_echp ology, Electric Electronic Stimulation Cortical implants Sensory assist devices Rortable dialysis monitoring and functional
5.9 felecommunications, parameter _
SLO-2 |new media in assisting healthcare Hearing Enhancement Retinal implants Slints — materials used Lates( 428 of "’?S’S” ve fechnology for
chronic heart diseases and healthcare
1. Levine S.N. Advances in Bio-medical engineering and Medical physics, 15t ed., Vol. I, Il, IV, Interuniversity 6.  Albert M.Cook, Webster J.G, Therapeutic Medical Devices, Prentice Hall Inc.,1982
publications, 1968. 7. Gerr .M. Craddock Assistive Technology-Shaping the future, 15t ed., IOS Press, 2003
Learnin 2. Marion. A. Hersh, Michael A. Johnson, Assistive Technology for visually impaired and blind, 1t ed., Springer 8. Brownsell, Simon, et al,. A systematic review of lifestyle monitoring technologies, Journal of
Resourges Science & Business Media, 2010 telemedicine and telecare 17.4 (2011): 185-189
3. Kopff W.J, Artificial Organs, 1%t ed., John Wiley and Sons, 1976 9. Yadin David, Wolf W. von Maltzahn, Michael R. Neuman, Joseph.D, Bronzino, Clinical
4. Daniel Goldstein, Mehmet Oz, Cardiac assist Devices, Wiley, 2000 Engineering, 1% ed., CRC Press, 2010
5. Kenneth J. Turner, Advances in Home Care Technologies: Results of the match Project, 15t ed., Springer, 2011 | 10. Pascal Verdonck, Advances in Biomedical Engineering, 15 ed., Elsevier, 2009
Learning Assessment
, Continuous Learning Assessment (50% weightage) ) - o
Level???ﬂ’i;kin CLA-1 (10%) CLA-2 (15%) CLA-3(15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 0% - 30% : 30% . 0% - 30% :
Understand
Level 2 Apply 0% - 0% - 40% . 40% - 40% :
Analyze
Level 3 Evaluate 20% X 0% - 30% - 0% - 30% .
Create
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Sathyanarayanan J, Mindray Medical India Pvt Ltd, sathyanarayananjayagopal@mindray.com

1. Dr. S. Poonguzhali, Anna University, poongs@annauniv.edu

1. Mrs. Lakshmi Prabha, SRMIST

2. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com

2. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu

2. Dr. U. Snekhalatha, SRMIST

3. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jei.com

3. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in

B.Tech (ECE-CPS)

SRM Institute of Science & Technology — Academic Curricula (2018 Regulations)

95




LT
Course 18ECO125T | Gourse QUALITY CONTROL FOR BIOMEDICAL DEVICES Course 0 Open Elective
Code Name Category 310|013
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department Elect(oplcg anq Cqmmumcat/on _Engu?eer/ng with Data Book / Codes/Standards Nil
specialization in Biomedical Engineering
Course Learning Rationale (CLR): ‘ The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Utilize Quality, Quality control measures essential for an organization 1 1123|4567 [8]9[10/11]12/13][14]|15
CLR-2: |Utilize the quality management principles and good management practices X 2 i
CLR-3: |Utilize the various quality control tools Tl = = N g 5 b T8 Tz
CLR-4: |Utilize the various quality management tools 8 35 ié 2 512 5 § 8 £2§ § g
CLR-5: |Analyze the various standards applicable to healthcare globally and nationally % 5| 8 R § “C‘ =4 o |3 € 2| 2 a3 f_ S § s £
CLR-6 : |Implement the global standards in healthcare £ 2|5 g2 25| 2| Sl 5| s|E|5 25838
Ela|Z 22|81 8|3|3|% % 8 5 S|8:28858
E13|3 Ble|3|lag|'c|2|E T|5| = 2|24 9E4
5| &| 2 c|l Bl 25| .,|3 5|5 |F8NE% Y
Course Learning Outcomes (CLO): |At the end of this course, leamers will be able to: | 2|3 S % 2= 2|8 £ 2|z £ 2l e|28999 ¢
B4 |G Slal 82|28 6w 2|8|la|5|RERSD
CLO-1: |Analyze the underlying concepts of quality and quality control concepts of an organization 288 ROOR WD R e e e e e e R Y S R N A
CLO-2: |Evaluate the various quality management principles and good management practices 3185|775 L - - -1 -] -|-]-]1-|-/-]-]l-]1-]L4
CLO-3 : |Evaluate various tools of quality control 31875 M| - - - Lo R B N B R B
CLO-4: |Analyze the various quality management tools 3 185]75 L|-|-]- N R R R R I R Y
CLO-5: |Analyze the various standards applicable to healthcare globally and nationally 318575 O R e e e R R R R R R R R
CLO-6 : |Analyze the outcomes of implementing global standards 3185 ]|75 M- -1-1-1-1-1-1-1l-]-1L]-1-]1L
Duration Introduction to quality TQM principles Statistical process control TQM tools Quality systems
(hour) 9 9 9 9 9
o . Customer satisfaction — Customer . .
o1 SLO-1 | Definition of Quality Perception of Quality The seven tools of quality Benchmarking 1SO 9000 Systems
SLO-2 | Dimensions of Quality Customer Complaints Cause-and-effect diagram Reasons to Benchmark 1SO 9000 Systems
SLO-1 | Quality Planning Service Quality Check sheet Benchmarking Process L.Slgnge%g:zooo Quality System -
S-2 - -
SLO-2 | Quality Planning Customer Retention Check sheet Benchmarking Process gg{:e%gzooo Quality System -
SLO-1 |Quality costs Employee Involvement Control chart Quality Function Deployment (QFD) Need for Accreditation of hospitals
S-3
SLO-2 |Quality costs Motivation Control chart Quality Function Deployment (QFD) Need for Accreditation of hospitals
SLO-1 AB;fasm concepts of Total Quallg Empowerment Histogram House of Quality FDA Regulations
S-4 lanagement
SLO-2 |Principles of TQM Teams and Team Work Histogram House of Quality FDA Regulations
SLO-1 |Leadership — Concepts Recognition and Reward Pareto chart QFD Process - Benefits Joint Commission
S-5
SLO-2 |Role of Senior Management Performance Appraisal Pareto chart QFD Process - Benefits Joint Commission
S-6 | SLO-1 |Quality Council Juran Trilogy Scatter diagram gg%:pr?ductlve Maintenance (TPM) - Regulatory Bodies of India
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SLO-2 |Quality Statements Juran Trilogy Scatter diagram Total Productive Maintenance Medical Council of India
SLO-1 |Strategic Planning PDSA Cycle Stratification Improvement Needs Pharmacy Council Of India
s SLO-2 |Strategic Planning PDSA Cycle Stratification Improvement Needs Pharmacy Council Of India
SLO-1 |Deming Philosophy Kaizen Six sigma FMEA Indian Nursing Council
58 SLO-2 |Deming Philosophy Kaizen Six sigma FMEA Indian Nursing Council
SLO-1 |Barriers to TQM Implementation 5S Six sigma Stages of FMEA Dental Council of India
> SLO-2 |Barriers to TQM Implementation 5S Six sigma Stages of FMEA Homeopathy Central Council
Learning ; gZzgrJf’C]e—z?:t:le(,)ﬁgggggﬁ?ﬁlﬁeg;ﬁgj Zif::i%ﬁ:élt %h;%iiﬁng, Academic Press, 1997 g jose;;(ll‘l # %arr}]fleme\jnt; o;‘V’EIEe;ctronic%:nstmmet/‘)tjmc;]n qnd A;ieasg(er;vgnt, 2.nd eg,'c’, PdearLspn .Edugﬁ%? i 2002
Resources 3. g’rltlagz (E)?;)gnds, Beyond Total Quality Management-Toward the emerging paradigm, McGraw | = V%;((i)ns, éO 1“13 619, Jonn . BO S essenial PRYSICS of meuiCal imaging, o ed., Lippincolt Willams

Learning Assessment

) Continuous Learning Assessment (50% weightage) ) — o
Leveli’??g;:kin CLA—1 (10%) CLA=2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Eﬁg‘:g’tgﬁ; 0% - 30 % . 30% 30% - 30% -
Level 2 ’:ﬁg:}ylze 0% - 40% A 40% 0% - 40% -
Level 3 E‘r’:;‘::te 20% . 30% ; 30% 30% . 30% .
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Sathyanarayanan J, Mindray Medical India Pvt Ltd, sathyanarayananijayagopal@mindray.com

1. Dr. S. Poonguzhali, Anna University, poongs@annauniv.edu

1. Dr. D. Kathirvelu, SRMIST

2. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii@gmail.com

2. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu

2. Dr. D. Ashok Kumar, SRMIST

3. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jci.com

3. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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L|T|P
Course | ercoroer | Course SPORTS BIOMECHANICS Course Professional Elective
Code Name Category 310|013
Pre-requisite 18ECE267. Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department Electronics and Communication Engineering Data Book / Codes/Standards Nil
N ; . 9 N Vol K3
Course Learning Rationale (CLR): |The purpose of learning this course is to: Learning ’7 Program Learning Outcomes (PLO)
CLR-1: |Understand the fundamental muscle action and locomotion in biomechanical point of view 1]2] Y 11720038 |4 | 5 | 6 _L 8 i—[ 10 | 111213 [ 14 [ 15
CLR-2: |Getan idea about the movement patterns and causes of movements Tlsls A = £ g o
CLR-3: |Understand the qualitative and quantitative analysis of sports movements 8 5’; ? ‘ N g | § o ‘g £8 E
CLR-4: |Acquire an idea about the basic concept of jumping & aerial movement and throwing & hitting o § é g ‘ 52| : N g 8 £2 3 E g
CLR-5: |Get an idea about the injury prevention, rehabilitation and special Olympic sports | é’ S| < B g ﬁ, ‘ S o U%) = gl e 3 h S ) ?,‘%
CLR-6: |Get an overall idea about the applications of biomechanics in sports £ & g gl 2lg| 23|22 = S| 8| =& 5 25858
|l o | o 2 £ a a 5 | © 53 s | 8 k=) 4 -g ks é g 3 g
ARARAP YA AR S 5% Eliiagat
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: % ;.’_ ;.’_ §, 3 ‘ % = ‘ AR £ g z £ <3 8‘ & 8‘ § 8‘ i
g 8 O 8 [ B 1 Glald|l 2135 @| 28| &5 |Re@58 ¢
CLO-1: |lllustrate the muscle action in sport and locomotion 80 | 70 M L
CLO-2: |Analyze the movement patterns and its causes 1,21 80 | 70 | M | M
CLO-3: |Describe the Qualitative and Quantitative analysis of sports movements 2 .80 (70 M | M
CLO-4: |Analyze the movement of action such as jumping, throwing, hitting and aerial movement a7 s0 LN | N | L L|L]L
CLO-5: |Identify the injury scenario and special Olympic sports 28070 | L|L|L
CLO-6 : |Outline the major concepts in sports biomechanics |
. Muscle Action in Sport and Exercise Movement patterns and its causes Qualitative and Quantitative analysis of Jumping and Aerial Movement, Injury Prevention, Rehabilitation and
Dl.:‘ratlon and locomotion- Biomechanical view P sports movements Throwing and Hitting Special Olympic Sports
our, g S &y N X
(hour 9 9 | 9 9 9
SLO-1 |Introduction to Biomechanics Introduction to Movement patterns ;C’gsg;(zm ONgysis ORGpOrt Introduction to Aerial movement Mechanisms of Musculoskeletal Injury
S-1 p -
SLO-2 |Applications of Biomechanics Defining human movements A structured analysis framework ;}; 'Zig Z{gﬁ?rﬁolyggi'}n;{g r-nl:g;ag::tre Musculoskeletal Loading During Landing
SLO-1 Neural Contributions to Changes in Muscle | Fundamental movements-Walking, Preparation stage Types of Aerial Movement : Sport-Related Spinal Injuries and their
52 Strength \Running P 9 Somersaulting, Twisting, Prevention
SLO2 Mechanical Pr.opertzes and Fundqmental movements-Throwing, Observation stage Control of aerial movement Sport-Rc_alated Spinal Injuries and their
Performance in Skeletal Muscles|Jumping Prevention
SLO-1 |Muscle-Tendon Architecture qualitative and quantitative movement Evaluation and diagnosis stage Introduction : High Jump m[;s acrt’l;rggfgat/on and it Effects on the
S-3 ¢ A L ) . ) Techniques of Jumping - , .
SL0-2 | Athistic Performance Comparison of qughtatlve and quantitative |Intervention stage — providing appropriate Skating, Springboard and Impact Propagation and its Effects on the
movement analysis feedback Platform Diving Human Body
SLO-1 Eccentric Movement pattems-geometry of motion | Identifving critical features of a movement Determinants of Successful Ski-Jumping | Neuromechanics of the Initial Phase of
S4 Muscle Action in Sport and Exercise p 9 v ying Performance Eccentric Contraction
SLO-2 Stretch—Shoﬂen/ng Cycle of Muscle Fundamentals of movement Identifying critical features of a movement Determinants of Successful Ski-Jumping Induced Muscle Injury
Function | | Performance
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SLO-1 |Biomechanical Foundations of Strength |Linear motion and the centre of mass ;Z?/g;e;stfswdeog raphy in recording sports Principles of Throwing Manual Wheelchair Propulsion
S-5 - p . .
g - The geometry of angular motion and the | The use of videography in recording sports ’ -
SLO-2 | Power Training coordination of joint rotations movements The Flight of Sports Projectiles
Factors Affecting Preferred Rates of . .
SLO-1 Movement in Cyclic Activities Forces in sport Recording the movement Javelin Throwing: an Approach to .
S-6 — p Sports after Amputation
) . Combinations of forces on the sports Experimental procedures -Two Performance Development
SLO-2 |The Dynamics of Running : . ;
performer dimensional videography
SLO-1 |Resistive Forces in Swimming Momentum and the laws of linear motion E_xp e””.’e”’a’ p rocedures -Threg Shot Putting
dimensional videography s ,
S-7 . ™ Biomechanics of Dance
sLo-2 |Fropulsive Force-time graphs as movement patterns | Data processing S0 indgEroblems arty
Forces in Swimming Prospects
SLO-1 Performancg-Detenmmng Factors in Determination of the centre of mass of the Projectile motion Hammer Throwing: Problems and
Speed Skating human body Prospects
S-8 Fundamentals of angular kinetics and . » ) Biomechanics of Martial arts
Cross-Country ; Linear velocities and accelerations caused |, ...
SLO-2 e 4 Generation and control of angular A Hitting
Skiing: Technique by rotation
momentum
Cross-Country w ’ 4 - . .
s9 SLO-1 Skiing: Equipment Measurement of force Rotation in three-dimensional space Kicking Biomechancis of YOGA
SLO-2 |Factors Affecting Performance Measurement of pressure Rotation in three-dimensional space Simple concept problems
Learnin 1. Susan J Hall, “Basic Biomechanics”, McGraw-Hill Higher Education, 7th edition, 2014 3. Jules Mitchell,”Yoga Biomechanics”, 1-edition , Handspring Publishing Limited ,2018
Resourges 2. Vladimir M. Zatsiorsky, Biomechanics in Sports: Performance Enhancement and Injury 4. Roger Bartlett, Introduction to Sports Biomechanics: Analysing Human Movement Pattems, 2nd ed., Routledge,
Prevention, 1t ed., Blackwell Science Ltd, 2000 2007

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - o
Leveli'?m s CLA=1(10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examinafion (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Sﬁdmeer'sqgﬁ; 0% - 0% . 0% . 30% . 30% .
Level 2 ﬁﬁg:im 0% : 0% 2 40% . 0% . 40% .
Level 3 E::;‘::te 20% - 20% - 20% - 30% - 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA -4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Sathyanarayanan J, Mindray Medical India Pvt Ltd, sathvanarayananjayagopal@mindray.com

1. Dr. S. Poonguzhali, Anna University, poongs@annauniv.edu

1. Ms. Oinam Robita Chanu, SRMIST

2. Mr. Anuj Kumar, Bombardier Transportation, Ahmedabad, kumaranuj.anii

mail.com

2. Dr. Meenakshi, Professor of ECE, CEG, Anna University, meena68@annauniv.edu

2. Dr.D. Ashok kumar, SRMIST

. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jcl.com

3. Dr. Venkatesan, Sr. Scientist, NIOT, Chennai, venkat@niot.res.in
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L|T
Course 18ECO131y | Course VIRTUAL INSTRUMENTATION Course Open Elective
Code Name Category 210121 3
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses , 9
Course Offering Department ‘Electronics and Communication Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning | Program Learning Outcomes (PLO)
CLR-1: |Study the concepts of Virtual instrumentation and to learn the programming concepts in VI. i A a2 415 | 6 7181910 | 1112 13 15
CLR-2: |Study about the various real time data acquisition methods. 5 ' ‘ = S £
CLR-3: |Study about the various Instrument Interfacing concepts. EIE = ‘ o = ; § > l ® g g
CLR-4: |To study the programming techniques for various control techniques using VI software g%/ 3| g gl &g ’ |2 i < - |8 & o
> | 8 o | & = o | @ s 2128282
CLR-5: |To study various analysis tools for Process control applications. Yy ... |1 £]8 % ‘ g S 3 hE | 3 S| 5|ws| EIE g g2 K
CLR-6 : |To study various real time measurement systems gl = - S|&|38 S ‘ 5 2| 85|23 37532 ¢
Course Learning Outcomes (CLO): [At the end of this course, leamners will be able to: Y 3| 8|8 Sl 2l812 813 E|lE|2|S £ 2250828
CLO-1: |An ability to understand the purpose of virtual instrumentation and understand the construction of VI [1,2] 80 70 | I H [¢e Y| N H
CLO-2: |An ability to understand and apply various data acquisition methods. | (19 .75 | H | H|H
CLO-3: |An ability to understand and implement the available interfacing instruments 275|170 {HIWH |H|H|H H|H|H
CLO-4: |An ability to understand and implement various control techniques using VI software 1238580 | |[HI H|H|H|H| H H
CLO-5: |An ability to understand and develop a program foran engineering application. |2,3] 85 75‘I |H|H|H|H|H HI|H|H|H|H|H
CLO-6 : |An ability to understand and implement various measurement systems | 23| 80| 70| H | H|H|H|H H|H|H|H|H|H
. Learning Unit / Module 1 Learning Unit / Module 2 Learning Uﬁtl Mod£3_ KA Learning Unit / Module 4 Learning Unit / Module 5
Duration (o) —m —#» A >
12 12 12 | 12 12
Historical perspective, Need of VI, ey 3 " |Introduction to Non continuous controllers
SLO-1 | Advantages of VI, Virtual Instruments Cﬁ C;?g,;e-lfers, Organization orGAQ Introduction to PC Buses in LabVIEW PC based digital storage oscilloscope
versus Traditional Instruments | ¥
S SLO-2 Zi‘t/rl%:/:t\:t)ig:?geogw‘:rzu:lgvironment D/A Converters, Local Buses-ISA. PCI ’Ln;ZO\ZLécJ\Qon to continuous controllers in Sensor Technolo
Architecture of VI, Introduction to the Types of D/A AV’ 9y
| block diagram and Front panel Pallets | AR o
Creating and savingialVl, Sroniiinel * | lug-in Analog Input/output cards - Digital
SLO-1 | Tool Bar, Block diagram Tool Bar, i‘,’ g t and'0) ? tp Card P g RS232, RS422 Design of ON/OFF controller Applications of sensor Technology
Palettes | o A >
Creating sub VI, Creating an ICON,
52 Building a connector pane, Displaying
SLO-2 |VI'S, Placing and Saving Sub VI'S on IOrganization of the DAQ VI system - RS485 ZZ;@ ng;alrgggstgfzg% a\r/r;z?;%ﬁcally Signal processing Techniques
block diagram, Example of full adder | p Y
circuit using half adder circuit g.
53 SLo- II:ZZ.;: C;?;;?Zilgfzm:?g g Lab-12: Measurement of diode I-V Lab-22: On-off temperature controller Lab-28: Design of DSO
- -2: Verificati i i o ; . -28:
SLO-2 Operations characteristics using LabVIEW Lab-17: Load cell Data acquisition using LabVIEW
o using RS232
54 SLO-1 | Lab-3: Verification of Half Adder Lab-13: Temperature measurement using g Lab-23: Continuous Control of temperature| Lab-29: Analysis of different signal
SLO-2 |Lab-4: Verification of Full adder. LabVIEW and DAQ hardware. using LabVIEW Filters using LabVIEW
S-5 SLO-1 | Loops-For Loop, | Opto Isolation need Interface Buses-USB,PXI Modeling of level process Spectrum Analyzer
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SLO-2 | While Loop Performing analog input and analog output | VXI, Basic control of level process in LabVIEW | Waveform Generator
SLO-1 |Arrays, Scanning multiple analog channels SCXI Modeling of Reactor Processes gacga”;l:suahzat/on from multiple
S-6 - - - : -
SLO-2 |Clusters, plotting data Issue_s ! f""’"’e" in selection of Data PCMCIA Basic QQURReactor process in Distributed monitoring and control
acquisition cards LabVIEW
SLO-1 Lab-5: Program to find Addition of First n
§.7 natural numbers using for loop Lab-18: DC motor control using VX[ Lab-24: On-off Level controller using Lab-30: Real time spectrum analysis
SLO-2 Lab-6: Program to find Addition of First n ) ) ’ 9 LabVIEW using LabVIEW
"2 |odd numbers using while loop. Lab-14: Flow measurement in water using
SLO- |LabeT: Implementation of Aray LabVEW and DAQ hardware - i coin 3 b 51 Arbiratory Waveh
SLO-2 |Lab-8: Calculation of BMI using cluster 9 9
Data acquisition modules with serial Instrumentation Buses - Modbus and ) : . 4 .
so SLO-1 |Charts communication GPIB Case studies on development of HMI in VI | Vision and Motion Control
SLO-2 |Graphs _Destgn of digital voltmeters with transducer Networked busses — ISO/OS/ Case studies on development of HMI in VI E).<am.plle son Integratlng Measurement
input with vision and motion
SLO-1 | Case and Sequence Structures Timers and Counters Reference model, 6786 SHREION developmeht of SCAPA in NI Motion control
S-10 - - > .
SLO-2 ;%rg%igﬁes’ String and File Timers and Counters Ethernet and TCP/IP Protocols 6786 $liies opQENPMEnaGECADA in Speed control system
SLO-1 Lab-9: Monitoring of temperature using
S-11 Charts and Graphs Lab-15: Design of digital voltmeters with | Lab-20: Online temperature control Lab-26: On-off pressure controller using
SLO-2 Lab-10: Program for implementing transducer input using LabVIEW using LabVIEW using TCP/IP LabVIEW i )
Seven segment d/sp/ay Lab-32: Minor PI'OJeCt
812 SLO-1 | Lab-11: Program to perform Traffic light | Lab-16: Pressure measurement using Lab-21: Online temperature control Lab-27: Continuous Control of pressure
SLO-2 | control LabVEW and DAQ hardware DAQ. using Web publishing tool controller using LabVIEW
1. Nadovich, C., Synthetic Instruments Concepts and Applications, Elsevier, 2005 4. Jamal, R., Picklik, H., Labview — Applications and Solutions, National Instruments Release.
Learning 2. Bitter, R., Mohiuddin, T. and Nawrocki, M., Labview Advanced Programming Techniques, 2" ed., CRC Press, 2007 | 5. Johnson, G., Labview Graphical programming, McGraw-Hill, 1997
Resources 3. Gupta, S. and Gupta, J. P., PC Interfacing for Data Acquisition and Process Control’, 2 ed., Instrument Society of | 6.. Wells, L.K., Travis, J., Labview for Everyone, Prentice Hall, 1997
America, 1994 7. Buchanan, W., Computer Busses, CRC Press, 2000
Learning A nent
, Continuous Learning Assessment (50% weightage) ) - 0
Leveli’}f’m;km CLA—1(10%) CLA-2 (15%) CLA-3 (15%) CLA—4 (10%)# Final Examinafion (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 20% 20% 15% 15% 15% 15% 15% 15% 15% 15%
Understand
Level 2 :\gzgze 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
Level 3 Craluate 10% 10% 15% 15% 15% 15% 15% 15% 15% 15%
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. D. Karthikeyan, Controlsoft Engineering India Pvt Ltd, karthikeyan.d@controlsoftengg.in | 1. Dr. J. Prakash, MIT, Chennai, prakaiit@rediffmail.com 1. Dr. K. A. Sunitha, SRMIST
2. V. Venkateswaran, Instrumentation Consultant, vvenkat99@amail.com 2. Dr. D. Nedumaran, Madras University, dnmaran@gmail.com 2. Mrs. A. Brindha, SRMIST
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LT
Course | 1opcorgor | Course ANALYTICAL INSTRUMENTATION Course Open Elective
Code Name Category 310|013
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses 9
Course Offering Department | Electronics and Communication Engineering |Data Book / Codes/Standards Nil ,
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: [Understand the principle and theory of analytical instruments [T 273 T4 [2]38[4]5]6 789 10[1]12]13]14]15
CLR-2: |Understand the quantitative analysis of dissolved components | ’ N & ' 548 |5
CLR-3: |Study the concept of separation science and its applications Tlsle R, S ‘ § vo s£38 §
CLR-4: |Study the various spectroscopic techniques and its instrumentation 8 °§ f’; ‘ g Sg | T § 8 s : S g
CLR-5: |ldentify and solve engineering problems associated with Radiation Techniques % 5| & R § ’ﬁ» S ’ o | § S 2| 2 § g9 é £
CLR-6 : |Understand the working of Analytical Instrument and their importance in industries SRR ‘ B | 2 40 | 2 G2 | 2 E S| |5 2459 =
£l x| =2 2|28 &8/38|3|% s | B | 5| 3|2x4=38
3|3 H HIER S AR s 5|2 22454
S| © o () S 2 = S o | B k] S |~ gag®
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: T 8|8 S 2 | ol w S | 2] £ 2|2 £ E-N e - Kol £0 “
3|58 Gle |8l &l S|a|lbl@|28 8|la | S|ReRgDF
CLO-1: |Apply the principles and theory of instrumental analysis 1,2 80 | 70 | |H|H|L|L|H|H|H HIH]|L
CLO-2: |Apply the principles of various chemical analysis instruments in industries 1,285 | 75 | HIH}PL | LIH|H HIH]|L
CLO-3: |Analyze and understand the operation of various radio chemical methods of analysis [1.2] 75 70 H#H | L|L|H|H] HIH|L
CLO-4: |To analyze and understand the operation of instruments based on optical properties g | 1,2] 85| 80 | B HIH|L|L|H|H]| | HIH]L
CLO-5: |To identify and solve engineering problems associated with Radiation Techniques | 1,2) 85|75 | I HIH|L|L|H|H] | HIH|L
CLO-6: | To understand the working of analytical Instruments in industries 1,21 80 | 70 | r_H_| HIL|L|H|H | HIH|L
Learning Unit / Module 1 Learni_ng_Unit  Module 2 S Learning Unitﬁodule 3 i —Learning Unit/ Module 4 Learning Unit / Module 5
Duration (hour) I
9 9 9 \ 9 9
p - . ® o > 3 N SO .
Introduction to Chemical instrumental | Dissolved oxygen analyzer, Importance of | hromatography, Importance, Basic Spectral methods of analysis- NMR spectrometers Importance and
SLO-1 |analysis measuring dissolved oxygen in Industry, ) Properties or parameters of . .
£ 3 working of Chromatography . o basic working of NMR Spectroscopy
S-1 Principle working electromagnetic radiation
SLO-2 Spectral method of analysis Working of Dissolved oxygen anlyzer Gas chroma(ography Electromagnetic spectrum Magnetic assemply, .Probe unit,
Instrumentation Types of spectrometers Instrument stabilization
SLO-1 Electro analytical and seperative sod{um gnalyzer, /mpqnqnce of measuring | g, .~ parts of a gas chromatography Beer's Ig?w UV-visible spectrophotometers | Types of NMR spectrometer, Minimal
s2 methods . \ sodium in Industry, Principle working : &N\ Tranfmlttance and absorbance type
SLO-2 Instrumental method; g ang{y s:s.-bas:c Working of sodium analyzer Sglor gassipp ly Bee(s ’?W , Multipurpose NMR, Wideline
| components and their classification »: 43 Sample injection system Application of beer’s law
SLO-1 | Sampling systems |§(I{ca analy G 2 rtgnce of Yeasuring Chr omatograp hic column, Derivations of beer’s law Applications of NMR Spectrometer
§3 . ! | Silica in Industry, Principle working Selection of column . _ _
SLO-2 Imp or}‘ance of Sqmp ling sy>te gy Working of Silica Analyzer Thermal comp a(tment, Detection Single beam and double beam instruments Mass Spectrometers, Basic working and
chemical Industries and Safety aspects i system, Recording system Importance
PH Measurement, Principle of PH. ) Lo .
SLO-1 |measurement & Importance of PH MO{sture measurement Importance of Liquid chromatpgrgphy—Pnnc:ples, IR spectrophotometers Components of Mass Spectromefers
; ) Moisture measurement types and applications Instruments of IR
S-4 measurement in Industries 32
Types of Electrodes, Reference . . o Types of IR Types O.f Mass spectrometers
SLO-2 ’ Types of Moisture measurement High pressure liquid chromatography . Magnetic Sector analyzer, Double
Electrodes and types Components required for three types of IR .
focusing spectrometers
Oxygen analyzer . . . o ) ’
§5 SLO-1 |Secondary Electrodes and Types Methods of oxygen analyzers and Z;t[lémentat/on or basic component of ;gsgugl_en_ts (g dlsperS/vezj instrument , AT;;me of ﬂl;}ht analyzers, Quadrupole
importance adiation Sources and types lass analyzers
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Paramagnetic oxygen analyzer

Solvent reservoir and its treatment

Importance of Monochromators and types

Application of mass

Techniques”, John wiley & sons Ltd.2007.

2006.

SLO-2 |Indicator electrodes Electro analytical method system of Monochromators spectrophotometers
pH meters Pumpi . o .
g . . . . umping system, Types of working Samples And Sample Cells nuclear radiation detectors, importance
SLO-1 |direct reading type pH meter CO monitor,Importance of measuring CO systems and Importance detectors of measurement
null detector type pH meter
ion selective electrodes
S-6 . .
Types of ion selective electrodes FTIR spectrometers, Main components
SLO-2 | Glass membrane electrodes Types of CO monitor Pulse dampers P A p GM counter
o Advantages, disadvantages
Liquid membrane electrodes
Solid membrane Electrodes
Biosensors NO2 analyzer, Importance of NO2 Types of sources Working setup, advantages of GM
SLO-1 |Features of Biosensor measuremen t' Sample injection system and types Selection factars Counter ’
S-7 Block diagram of bio sensor
g o , L . Liquid chromatographic column working | Types of detectors s Lo
SLO-2 | Applications of Biosensors in industries | Types of NO2 measurement , Types of Column thermostats Selection factors proportional counter, Basic Principle
. ] atomic absorption spectrophotometer .
SLO-1 %%Z%I’ng;’% ('jzgzgss”mp ortance in 742:8;% :nr} Importance of Hz S Detection system types instruments for atomic absorption gf‘;ﬁ’tg setup, advantages of GM
S-8 spectroscopy
L . radiation source ) oo
SLO-2 | Types of Conductivity meters Types of H2S measurement Types of Recording system chopper solid state detectors, Basic Principle
Dust and smoke measurement- . production of atomic vapor by flame, Parts . )
SLO-1 |Air pollution Monitoring Instruments dust measurement and Importance APRle of LR G by flame photometer Working setup, advantages of Solid
HPLC over gas chromatography 29 state detectors
Types of dust measurement Emission system
S-9 Monochromators
L . . Thermal analyzer , Importance of Thermal | Detectors types, Factors Influencing the | And types, Types of Detectors and R Lo
SLO-2 | Estimation of Air pollufion analyzers, Types of Thermal analyzer Selection of Detectors recording systems and their selection scintillation counter, Basic principle
criteria
1. Khandpur. R.S, “Handbook of Analytical Instruments”, Tata McGraw Hill publishing Co. Ltd., 2006 4 p i
. , “ - 4. James W.Robinson,“Undergraduate Instrumental Analysis”, Marcel Dekker., 2005.
Learning 2. Bella. G, Liptak, “Process Measurement and analysis”., CRC press LLC.,2003. « . . ) ” i
Resources 3. Francis Rousseau and Annick Rouesssac “Chemical analysis Modem Instrumentation Methods and 5. Dwayne Heard, “Analytical Techniques for atmospheric measurement’, Blackwell Publishing,

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - 0
Leveli’g’m;km CLA- 1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA—4 (10%)# Final Examinafion (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Remember
Level 1 Understand 40 % - 30 % - 30% 30 % - 30% -
Level 2 Aoply 40% 2 40% . 40% 0% . 40% .
Analyze
Level 3 Craluate 20% 4 30% . 30% 30% . 30% .
reate
Total 100 % 100 % 100 % 100 % 100 %
# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,
Course Designers
Experts from Industry Experts from Higher Technical Institutions Internal Experts
1. D. Karthikeyan, Controlsoft Engineering India Pvt Ltd, karthikeyan.d@controlsofiengg.in 1. Dr. J. Prakash, MIT, Chennai, prakaiit@rediffmail.com Dr. K. A. Sunitha, SRMIST
2. V. Venkateswaran, Instrumentation Consultant, vvenkat99@agmail.com 2. Dr. D. Nedumaran, Madras University, dnmaran@gmail.com Mrs. A. Brindha, SRMIST
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sensor

L
Course Code|  18ECO133T |Course Name SENSORS AND TRANSDUCERS Cousls o Open Elective
Category 3 0 0 3
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department ‘ Electronics and Instrumentation Engineering Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): |The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR1: Gain knowledge on classification, and characteristics of transducers 1 2 3 1 2 3 4 5 6 7 8 9 |10 | 11112 |13 |14 | 15
CLR-2:  |Acquire the knowledge of different types of inductive and capacitive sensors — | - _ ' e | sels |E
CLR-3:  |Acquire the knowledge of different types of thermal and radiation sensors § § § J‘;ﬁ % l | § § ch; g
CLR-4: | Acquire the knowledge of different types of magnetic sensors O o & i) 5| 3 £ 5 3 g8 |8
- : - - p o | @ = 2 £ | & | o R = s 83lS .| &
CLR-5: | Acquire the knowledgeof different types of sensors measuring non-Electrical quantity e % £ ZElo| 8 o R @ | = £ sl 22578 e
= S £ S| 2| |25 | 2\« S | & E 28|82
CLR-6: |Locate the Applications of sensors in industries and home appliances = % g E’ e é &l 8|3 ‘ € - s f;) @ 5 IR R
v . 5 D £ < 5 = £ s | 2 | = > |2 3 5%|Wm
s | 88 £l 525 5/8|s|2|2|%|5 5893
Course Learning Outcomes (CLO): [ At the end of this course, leamers will be able to: 3 2l 82 Bz B8 8125|2882 EEERE
CLO-1: |To demonstrate the various types of basic sensors. 23 | 80 | 80 | H| -|H|-|-|H|H|H|-]-]-]H|H|-]|-
CLO-2: Understand the inductive and capacitive sensors which are used for measuring various 12 | 80 80 H 4 A ‘ H . H ’ H i H )
parameters. ). JANGTT Y |
CLO-3:  |Understand the thermal and radiation sensors 7YY 1 80 | 80 | -l -]l -4y-|lH]-]-]1H]H]|- H| - -
CLO-4: |Have an adequate knowledge on the various magnetic sensors 3 80 80 | | - OV Hs - - - - - - - - - H -
CLO-5: To demonstrate the various types of basic sensors measuring non electrical quantity 3 80 80 | - H | - H - - - - - - - H
CLO-6: |Select the right transducer for the given application 3 80 80 !_ H - H - - H|H|H - - - H - -
Duration (hour) 9 9 9 9 9
SLO-1 Int(oductlon to sensors/ transducely Introduction to Inductive sensor | Thermal sensors: Introduction Magnetic sensors: Introduction Measurem ent of Non-Electrical quantiy:
S1 | Principles Ree A7 a$ Introduction
SLO-2 |Classification based on different criteria |Sensitivity and linearity of the sensor Thermal Expansion type. Villari effect Flow Measurement - Introduction.
SLO-1 | Characteristics of measurement systems | Transformer type transducer Acoustics temperature sensors. Wiedmann effect Ultrasonic Flow Meters.
s'2 [ n ) P N VY & & ¥ NYE. S 7739 . .2 v 78
SLO-2 Stat/g gharacter/stlps Accurg_cy, Electromagnetic transducer Thermo-emf sensor. Hall effect Hot Wire Anemometers.
Precision, Resolution, Sensitivity.
83 SLO-1 | Dynamic characteristics. 3 ~|Magnetosttictive transaucer Materials for thermos-emf sensors. Construction, Electromagnetic Flow meters.
SLO-2 |Environmental Parameters Materials used in inductive sensor Thermocouple construction performance characteristics, Principle and types.
SLO-1 |Characterization and its type | Mutual Inductance change type Types. and its Application Measurement of Displacement.
S-4 - p p
SLO-2 |Electrical characterization. LVDT: Construction. ggsircrzo S6nsors using semiconductor Introduction to smart sensors Introduction and types.
o5 SLO-1 | Mechanical Characterization. Material, input output relationship, Pyroelectric thermal sensors Film sensors: Introduction Measurement of Velocity/ Speed.
SLO-2 | Thermal Characterization | Synchros-Construction Introduction Thick film sensors Introduction and types.
S6 SLO-1 | Optical Characterization. Capacitive sensor: Introduction characteristics Microelectromechanical systems Measurement of Liquid Level.
SLO-2 |Errors and its classification. Parallel plate capacitive sensor Application Micromachining. Introduction and types.
S-7 SLO-1 |Selection of transducers. Variable thickness delectric capacitive Radiation sensors. Nano sensors Measurement of Pressure.
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SLO-2 |Introduction to mechanical sensors Electrostatic transducer Introduction AP plicationsy Indus{r/al weighing systems: Introduction and types.
Link-lever mechanism.
SLO-1 |Resistive potentiometer and types Piezoelectric elements Characteristics f&alz]fizgs Qo matic, elastic and their Measurement of Vibration.
S-8 p - i
o | Strain gauge: Theory, type, design ; ) . . e )
SLO-2 consideration, sensitiviy. Ultrasonic Sensors Geiger counters different designs of weighing systems. Introduction and types.
SLO-1 5se);/jsfrllv;¥gnsducer: RTD, materials Calculation of sensitivity. Scintillation detectors conveyors type. Application of sensors in industries
S-9 P
SLO-2 | Thermistor: thermistor material, shape gf‘? 5 r:(gttg;g?ﬁfsmp hone, response Application on radiation sensors weighfeeder type. Application of sensors in home appliances
1. Patranabis, D., “Sensors and Transducers”, 2 Edition, Prentice Hall India Pvt. Ltd, 2010.
Learnin Doeblin, E.O., “Measurement Systems: Applications and Design”, 6"Edition, Tata McGraw-Hill| 4. Murthy, D.V.S., “Transducers and Instrumentation’, Prentice Hall of India Pvt. Ltd., New Delhi, 2010.
Resourges Book Co., 2011. 5. Neubert H.K.P., “Instrument Transducers — An Introduction to their performance and Design”, Oxford
3. Bentley, J. P., “Principles of Measurement Systems”, 4" Edition, Addison Wesley Longman Ltd., University Press, Cambridge, 2003.
UK, 2004.
Learning Assessment
, Continuous Learning Assessment (50% weightage) ' o 0
Level???ﬂ’i;kin CLA- 1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA=4 (10%)# Final Examinafion (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 Remember 0% - 30% . 30% : 30% 30% -
Understand
Level2 Apply 0% - 40% . 0% 2 0% 40% -
Analyze
Level 3 E‘r’:'a‘::te 20% - 30% - 30% - 30% 30% -
Total 100 % 100 % 100 % 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. D. Karthikeyan, Controlsoft Engineering India Pvt Ltd, karthikeyan.d@contro/softengg.in

1. Dr. J. Prakash, MIT, Chennai, prakaiit@rediffmail.com

Mrs. K. Vibha, SRMIST

2. V. Venkateswaran, Instrumentation Consultant, vvenkat99@qgmail.com

2. Dr. D. Nedumaran, Madras University, dnmaran@gmail.com

Dr. G. Joselin Retna Kumar, SRMIST
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LT
Course 18ECO134T | Course INDUSTRIAL AUTOMATION Course 0 Open Elective
Code Name Category 310|013
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department | Electronics and Communication |Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Understand basic components of PLC 1 hal, 2 4 1516|7819 [10[1M]12]13/14]15
CLR-2: |Understand the use of timers and counters in process automation A = 5g8 5
CLR-3: |Understand DCS architecture tlels R, S 3 v S£8 |5
CLR-4 : |Understand operator and engineering interface in DCS 8 °§ ?E' g Sg = § 8 < : S g
CLR-5: |Understand HART signal standard and Field bus Slg|e HIEIAR A £ gleglgEcusE
CLR-6 : |Understand Field bus signal standard. £l€| 5§ |2 2|2|3|2 = S| 6w | E|2Lces
£ &= 228 &8/8|3|% % 8|5 3| 8<4238
Z| 33 BlE |2 lape | 2]E S| S| = | 22§29y
S S b 7] S [ = w | B h=] S |~ gag®
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: | 3|2 528|858 8 £ 2|2 £ Sl olofo £ o
S| 8| & Gla|8l&|2la|&|&|2[8|a|5|29098%
CLO-1: |Select PLC based on I/O’s 23|80 | 80 HiM|L|-|-]|]-|-1-1M|-|M|L|M M
CLO-2: |Apply timers and counters in process automation 1,2] 80 | 80 HY HIH/H/H  -|L|-|H/M|L|L|H|H|H
CLO-3: |Select LCU based on application 118080 HIM|-]-]-]-|-]-]JL|-|-]LIM|[L|M
CLO-4: |Analyse data’s in Operator displays 3 180180 HIH|-|H|-]-|-]-]HIM|-]L|H|L|M
CLO-5: |Interpret industrial data communication modes 31801 80 Hi - |- 1-1-1]-* -l - Ll -] LIH|-]L
CLO-6 : |Gain knowledge on field bus 3 18080 HiL | -] -1-]-1-]-+ - LI H| -] L
Duration (hour) 9 9 9 9 9
SLO-1 |Programmable logic controllers PLC Programming Languages Evolution of DCS Operator Interfaces Requirements Introduction to HART
§4 SLO-2 |PLCvs Computer Ladder Diagram Hybrid Sggm Architectfrg Process Monitoring Evolution of Signal standard
s2 SLO-1 |Partsofa PLC Functional block ContralfgfmputaQSi Areiigeture Process Control HART Networks: Point-to-Point
SLO-2 |Architecture Sequential Function Chart DCS Architecture Process Diagnostics Multi-drop
s3 SLO-1 |PLC size and Application. Instruction List Comparison of Architecture Process Record Keeping Split range control valve
SLO-2 |Fixed and Modular I/O Structured Text Local Control Unit Architecture Low Level Operator Interface HART Field Controller Implementation
SLO-1 |Discrete Input Modules Wiring Diagram Architectural Parameters High Level Operator Interface Hart Commends: Universal
S-4 SLO-2 |Discrete Output Modules Ladder logic Program Comparison Of LCU Architecture ;’,Z(,jfggf Elements In The Operator Common Practice
S5 SLO-1 | Analog Input Modules On-Delay Timer Instruction LCU Language Requirements Operator Input And Output Devices Device Specific
SLO-2 |Analog Output Modules Off-Delay Timer Instruction Function Blocks Operator Display Hierarchy Wireless Hart
S6 SLO-1 | Special I/O Modules Retentive Timer Function Block Libraries Plant-Level Display Field Bus Basics
SLO-2 |High Speed Counter Module Cascading Timer Problem-Oriented Language Area- Level Display Field Bus Architecture
s7 SLO-1 |Power Supplies Up-Counter LCU Process Interfacing Issues Group- Level Display Field Bus Standard
SLO-2 |Isolators Down-Counter Security Requirements Loop- Level Display Field Bus Topology
SLO-1 | Input/output Devices: Switches Cascading Counters Security Design Approach Engineering Interface Requirements H1 Field Bus
58 SLO-2 |sensors Combining Counter And Timer Functions |On-Line Diagnostics Requ:remqnt For Operator Interface H2 Field Bus
Configuration
s9 SLO-1 |Relays Math Operation Redundant Controller Design Low Level Engineering Interface, Interoperability
SLO-2 |Solenoid valve Program One-On-One, One-On-Many Redundancy |High Level Engineering Interfaces Interchangeability
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. 1.
Learning 2
Resources 3'

Frank D. Petruzella, Programmable Logic Controller, Tata McGraw Hill Fifth Edition, 2017 4
Bolton. W, Programmable Logic Controllers, 6th Edition, Elsevier Newnes, Sixth Edition 2016. 5'
Krishna Kant, Computer Based Industrial Control, Second edition, Prentice Hall of India, New Delhi, 2015 ’

Bowten, R HART Application Guide, HART Communication foundation, 2015.
Berge, J, Field Busses for process control: Engineering, operation, maintenance, ISA press,2015

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - I
Love e CLA-1(10%) CLA-2 (15%) CLA=3 (15%) CLA— 4 (10%)% Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 5%‘:2;‘;; 0% . 30% . 30% - 30% : 30% .
Level 2 ’:ﬁg:zze 40% - 0% - 40% b 0% \ 40% -
Level 3 E‘r’:'a‘i:te 20% - 30% - 30% - 30% . 30% -
Total 100 % 100 % 100 % 100% 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. D. Karthikeyan, Controlsoft Engineering India Pvt Ltd, karthikeyan.d@controlsoftengq.in 1. Dr. J. Prakash, MIT, Chennai, prakaiit@rediffmail.com

Mr. J. Sam Jeba Kumar, SRMIST

2. V. Venkateswaran, Instrumentation Consultant, vvenkat99@amail.com

2. Dr. D. Nedumaran, Madras University, dnmaran@amail.com

Dr. G. Joselin Retna Kumar, SRMIST
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L|T|P|C
Course | ygrcorgsT | Course FUNDAMENTALS OF MEMS Course | & open Elective
Code Name Category 3101013
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department | Electronics and Communication Engineering [Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): |The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: [Understand the importance of micro system technology 12 3 | [A]2[3[4][5]67[8]9[10][11[12][13][14]15
CLR-2: |Leam the operating principle of various micro sensors and actuators = a — B [ 548 |5
CLR-3: |Impart the applications of various micro fabrication techniques 8 3; § N | S ‘ § Y | E § a3 §
CLR-4: |Understand the differences and need for microfabrication ¢ Q@ § 3 ‘ g IR ’ | s g 3 €95 g
CLR-5: |Operate MEMS design tools to design simple micro devices 2 8 E | e § “C‘ S o | § 3 2| 2 § g9 é e
CLR-6: |Understand recent developments and challenges in MEMS £ 8 2 < %| T 2|32 = 8|15 w|E|Edggs
Elsl g BlE3|e{B|S|k s 8|5 3 /8¢sae
5| 2| £ gle|2he e | 2] E S| S| =2 |2|fg2gH
—_ ] & L. o =7 @n =} 151 S |~ g e
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: g :g’. :g’. 5 5| %5 8|38 £ g2 £ Lo loF0 £ o
W S8 | & S &85 218|585 2|8 |&|5|282¢82%
CLO-1: |Appreciate the fundamental concepts in MEMS technology 2,3 [80%| 80% | [ H =l - |- -|H|-|-|-|-|-|HI|H|-|H
CLO-2: |Understand the fabrication and machining techniques of MEMS devices 12180%180% | | H| - |- -]-]H[-]- -|-|H|-|-|H
CLO-3 : |Familiarize with the concepts of packaging of MEMS devices 1 [80%]80% | |H{-[-TH|-TH[-[-1-1]- HIH|-]H
CLO-4 : |Appreciate the significance of micro fabrication processes 3 [80%| 80% | | H| - |- |H]-|-]-]-)-]-]-|H|-]-]H
CLO-5: |Design and Simulate simple structures using MEMS software 3 180% 80% | |H|-|H|H|H|-]|- Hi-|-1HIH|-1H
CLO-6: |Analyze recent trends and developments in MEMS technology 3 l60%60% | | H| -1 -1H[-1-1-1-1-1T-1T-1H[HI|-TH
Duration Introduction Fabrication overview A Micromacﬁing N Bonding & Sealing Recent trends
(hour) 9 9 9 9 9
SLO-1 Introduct/on fo MEMS and Erief recap,of Introduction to Micro fabrication process Introductiongg micro ERQIMG(MMO} Introduction to MEMS packaging Introduction to design tools and simulation
S-1 Macro devices process
SLO-2 |Microelectronics and Micro systems Significance of each technique Significance oi WC_ NP, Challenges in packaging FEM analysis
52 SLO-1 |Scaling laws in geometry Process Description of Photolithography | Bulk MMC process — merits and demerits | Different levels of Packaging f::sl‘% rr’ of a silicon die for a micro pressure
SLO-2 | Silicon as ideal material and as substrate _[Implementation_of Photolithography Sequence of steps Die, device and system level Simulation in software
. ) A P . . Application of MEMS in automotive
SLO-1 | Si wafer production Process Description of CVD Significance of Isotropic etching Differences in IC packaging technology |industry
S3 Implementation, merits and demerits of And MEMS packagin,
SLO-2 |Cz process C\fD ! Anisotropic etching packaging Airbag deployment
SLO-1 Process Description of PVD Surface MMC process Die Preparation Optical MEMS Application
S-4 Sequential steps in wafer processing /
SLO-2 %ementatlon, merits and demerits of Sequence of steps Plastic encapsulation and its significance | Micro mirrors
SLO-1 Chemical and mechanical properties of Si Erocess Descr/pt/on, implementation of lon Challenges in surface MMC Types of wire bonding Thermo Micro fluidics Application
S5 and cqmpounds _ ' implantation compression type
SLO-2 Chemical and mechanical properties of Ocxidation process Interfacial & Residual stresses Thermo sonic, Ultra sonic type Lab on chip module
Polymers, Quartz and GaAs
S-6 | SLO-1 A(ifllwemlcal, Biomedical type Diffusion process LIGA process- description merits and Types of surface bonding — Adhesive IR and Gas sensing
licro sensors | demerits
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SLO-2 |Piezoelectric type of Micro sensors Wet etching methods Implementation soldering, SOl type of bonding Thermal sensors
Process Design-block diagram and
SLO-1 | Thermal, SMA, Piezoelectric actuators Properties of etchants description Anodic bonding and lift off process Micro power generation
S-7
SLO-2 |Electro static type Micro Actuators Dry etching methods Sllsgttgg';n;igzmca’ design, Thermo- Precautions to be taken Micro TEG
4 |Micro devices- operation of Micro gears . Types of sealing- Micro shells, Hermetic .
S8 SLo-1 and micromotors Production of plasma CAD- block diagram description and sealing Lhermical sansors
SLO-2 Zszrgg;zsces ~operation of Micro valves Etch stop methods implementation Micro ‘O’ rings,Reactive seal Micro humidity sensors
SLO-1 Selection of packaging materials Micro pressure sensors
S-9 Case study Case study Case study : :
SLO-2 Material requirements Paper MEMS
Learning 1. Tai-Ran Hsu, “MEMS and MICROSYSTEMS’, 22" reprint edition, Wiley & sons, 2015 3. VardhanGardener,"Micro sensors and smart devices”, John Wiley & Sons,2001
Resources 2. M. Madou, “Fundamentals of Micro fabrication”, Taylor and Francis group, 2002 4, NPTEL link: https:finptel.ac.in/downloads/112108092/

Learning Assessment

, Continuous Learning Assessment (50% weightage) ) - o
Level%'?m;kin CLA=1 (10%) CLA-2 (15%) CLA -3 (15%) CLA—4 (10%)# Final Examinafion (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice
Level 1 pemertber 30% . 30% . 30% . 30% . 30% .
Level 2 222:{@ 0% . 40% . 0% . 0% . 40% .
Level 3 E‘r’:'a‘i:te 30% - 30 % y 30% X 30% - 30% -
Total 100 % 100% 100% 100 % 100 %

# CLA - 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. D. Karthikeyan, Controlsoft Engineering India Pvt Ltd, karthikeyan.d@controlsoftenqgq.in

1. Dr. J. Prakash, MIT, Chennai, prakaiit@rediffmail.com

1. Dr. A. Vimala Juliet, SRMIST

2. Mr. Hariharasudhan - Johnson Controls, Pune, hariharasudhan.v@jci.com

2. Dr. D. Nedumaran, Madras University, dnmaran@gmail.com

2. R.Bakiyalakshmi,SRMIST
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y . . . P|C
Course 18ECP109L / Course Course Project Work, Seminar, Internship In Industry / Higher
Code 18ECP110L Name PROJECT / SEMESTER INTERNSHIP Category P Technical Institutions (P) 20 | 10
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses

Course Offering Department

Electronics and Communication Engineering ’Data Book / Codes/Standards

Course Learning Rationale (CLR):

The purpose of learning this course is to:

As required for the project work

CLR-1: To prepare the student to gain major design and or research experience as applicable to the profession

CLR-2: Apply knowledge and skills acquired through earlier course work in the chosen project _—' 524 » ____i_ , D]
CLR-3: Make conversant with the codes, standards , application software and equipment

CLR-4: Carry out the projects within multiple design constraints

CLR-5: Incorporate multidisciplinary components = . ___ S _A_

CLR-6: Acquire the skills of comprehensive report writing

Course Learning Outcomes (CLO):

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

CLO-1:

Design a system / process or gain research insight into a defined problem as would be encountered in engineering practice taking into consideration its impact on global, economic, environmental and social context.

Learning Assessment

Continuous Learning Assessment tool Review | |Review Il Vas ~_ |Reviewlll Total
Assessment Weightage 5% 20% 25% 50%
i X Assessment tool Project Report |Viva Voce * Total

Final Evaluation -
Weightage 20% [30% EN 50%

* Student has to be present for the viva voce for assessment. Otherwise it will be treated as non-appearance for the examination with final grade as ‘Ab’
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Course Course Course Project Work, Seminar, Internship In Industry / Higher
Code 18ECP107L Name MINOR PROJECT Category P Technical Institutions (P) 3
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department Electronics and Communication Engineering ’Data Book / Codes/Standards As required for the project work
Course Learning Rationale (CLR): The purpose of learning this course is to:
CLR-1: Prepare the student to formulate an engineering problem within the domain of the courses undergone
CLR-2: Seek solution to the problem by applying codes / standards/ software or carrying out experiments or through programming
Course Learning Outcomes (CLO): At the end of this course, learners will be able to:
CLO-1: ‘/dentify a small part of major system or process, understand a problem associated with it and find solution or suggest a procedure leading to its solution.
Learning Assessment
Continuous Learning ‘Assessment tool Review | Review Il |Final Review * Total
Assessment ’Weightage 20% 30% |50% 100%
* Student has to be present for final review for assessment. Otherwise it will be treated as non-appearance for the examination with final grade as ‘Ab’
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. . . . T|P|C
Course 18ECP101L / Course Course Project Work, Seminar, Internship In Industry / Higher
Code 18ECP104L | Name MASSIVE OPEN ONLINE COURSE I/l Category Technical Institutions (P) o2 1
Pre-requisite |, . Co-requisite |, . Progressive
Nil Nil
Courses Courses Courses
Course Offering Department Electronics and Communication Engineering ‘Data Book / Codes/Standards As exposed to during the duration of training
Course Learning Rationale (CLR): The purpose of learning this course is to:
CLR1:
Course Learning Outcomes (CLO): At the end of this course, learners will be able to:
CLO-1: Apply the concepts, theories, laws, technologies learnt herein to provide engineering solutions.
CLO-2: Engage in independent and life-long learning
CLO-3: Solve the real world problems individually and in collaboration
Learning Assessment
Assessment tool Quiz Assignment Non-proctored / Unsupervised Tests Proctored / Supervised Test Total
In-semester
Weightage 25% 25% 40% 100%
End semester examination Weightage : 0%
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2 . . . C
Course 18ECP102L / Course Course Project Work, Seminar, Internship In Industry / Higher
Code 18ECP105L Name INDUSTRIAL TRAINING 1/1 Category P Technical Institutions (P) 1
Pre-requisite Nil Co-requisite ‘Nil Progressive Nil
Courses Courses Courses
Course Offering Department Electronics and Communication Engineering Data Book / Codes/Standards As exposed to during the duration of training
Course Learning Rationale (CLR): The purpose of learning this course is to:
CLR-1: ‘Provide an exposure to the students on the practical application of theoretical concepts in an industry or research institute
Course Learning Outcomes (CLO): At the end of this course, learners will be able to:
CLO-1: ‘Gain confidence to carry out supervisory, managerial, and design roles in an industrial context.
Learning Assessment
Assessment tool Final review
Continuous Learning Assessment Training Report Presentation *
Weightage
75% 25%

* Student has to be present for the presentation for assessment. Otherwise it will be treated as non-appearance for the examination with final grade as ‘Ab’
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p P i p L|T|P|C
Course 18ECP108L Course INTERNSHIP Course P Project Work, Semm?r, Inten_rsh_lp In Industry / Higher
Code Name Category Technical Institutions (P) ololsl3s
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses

Course Offering Department

Electronics and Communication Engineering Data Book / Codes/Standards

As exposed to during the duration of internship

Course Learning Rationale (CLR):

The purpose of learning this course is to:

CLR-1: ‘Provide an exposure to the students on the practical application of theoretical concepts in an industry or research institute and also to gain hands on experience in the context of design, production and maintenance

Course Learning Outcomes (CLO):

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

CLO-1: ‘Gain confidence to carry out supervisory, managerial, and design roles in an industrial context or research environment

Learning Assessment

Assessment tool Final review
Continuous Learning Assessment ) Training Report Presentation*
Weightage
75% 25%
* Student has to be present for the presentation for assessment. Otherwise it will be treated as non-appearance for the examination with final grade as ‘Ab’
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Course 18ECP103L / Course SEMINAR 1/ 1] Course P Project Work, Seminar, Internship In Industry / Higher LIT|P|C
Code 18ECP106L Name Category Technical Institutions (P) olol 2|1
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department Electronics and Communication Engineering Data Book / Codes/Standards As applicable
Course Learning Rationale (CLR): The purpose of learning this course is to:
CLR-1: ‘ldentify an area of interest within the program or a related one (multidisciplinary), carry out a literature survey on it, gain understanding and present the same before an audience.
Course Learning Outcomes (CLO): At the end of this course, learners will be able to:
CLO-1: ‘Cany out a self-study of an area of interest and communicate the same to others with clarity.
Learning Assessment
Assessment tool Presentation

Continuous Learning Assessment

Presentation skills / ability to answer questions
/ understanding of the topic*

60% 40%

Presentation material
Weightage

* Student has to be present for the presentation for assessment. Otherwise it will be treated as non-appearance for the examination with final grade as ‘Ab’
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