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SEMESTER I
S.Na. Cg;‘;:" Course Title Category | L |T| P | C | CIA | ESE | "T
THEORY
1 21HE1101 | Technical English HS 24{11013 40 60 100
5 21IMA1103 Calc@usanlefferentlal BS s 11lolal a0 60 100
Equations
THEORY WITH LAB COMPONENT
3 | 21PH1151 | Applied Physics ' BS 21012 ]3] 50 S0 100
4 21CY1151 | Chemistry for Engineers BS 2101213 50 50 100
21081151/ | Pyion Programming and
5 21CS1152 Practices/ Object Oriented ES 2101213 50 50 100
Programming using Python(IBM)
21EC1153 Electron devices and Electric
6 Circuits ES 210,23 50 50 100
PRACTICAL
7 |21mEi001 | Langvase Competency HS olol2{1| o | 100/ 100
Enhancement Course-1
MANDATORY COURSES
Career Guidance Level — |
8 [21HE1072 | Personality, Aptitude and Career EEC 2l0lo0lofon] o 100
Development
Total | 15 |2 |10 | 20 | 350 | 450 800

As Per AICTE Norms 3 Weeks Induction Programme is Added in The First Semester as an Audit Counrse

SEMESTER 0




S.No. Cé’:;:" Course Tifle - | Category |L |T|P | C | CIA | ESE | Torar
THEORY
1 |21HE2101 | Business English for Engineers HS 2 (1103 40 60 100
© [21MA2103 | Linear Algebra, Numerical
2 Methods agnd Transform Calculus B3 S|TOo]4] 4 60 100
THEORY WITH LAB COMPONENT
3 21PH2151 | Material Science " BS 2(0{2 |3 30 50 100
4 | 21CY2I51 | Environmental Studies BS 2101213 50 50 100
212C82152 | Essentials of C&C++Programming/ ES 21012 13| 50 50 100
5 /21082153 | Java Fundamentals(IBM)
6 21ME2154 | Engineering Graphics ES 1101431 50 50 100
PRACTICAL
7 | 21ME2001 | Engineering Practices ES 0{0|4 |2} 50 50 100
Language Competenc
8 |21HE2001 | nhj;‘ cfm aied HS |o|of2|1| o | 100]| 100
MANDATORY COURSES
21HE2072 | Career Guidance Level —II
9 Personality, Aptitude and Career EEC 2|0{0|0]|100]| O 100
Development
10 | 21HE2073 | Entrepreneurship & Innovation EEC 110|100 ] 100 0 100
Total (15| 2 (16 | 22| 500 | 500 | 1000
SEMESTER III
S.No Cg:;:e Course Title Category |L | T | P | C | CIA | ESE | TOTAL
THEORY
1 21MA3102 | Fourier analysis and transforms BS 3(1101 4 | 40 60 100
2 21EC3201 | Digital Electronics PC 3(0F0] 3 40 60 100 -
3 21EC3202 | Signals and Systems : PC 310 4 40 60 100
4 {21EC3203 | Electronic Circuits PC 3(0]0] 3 40 60 100
THEORY WITH LAB COMPONENT
21C83252/ | Oops using Java/ Relational PC 21012 3 50 50 100
5 21IT3252 | Database Management System
(IBM)
PRACTICAL
6 21EC3001 | Electronic circuits lab PC 0|03 ]15]| S0 50 100
7 21EC3002 | Digital Electronics Lab PC 010|3115]| 50 50 100
MANDATORY COURSES e
8 2IMC319] | Indian Constitution MC 21070 0 [ 100 0 100
Career Guidance Level - II1
9 2THEBE3072 | Personality, Aptitude and Career EEC 21070 0 {100 0 100
Development
10 | 21HE3073 | Leadership Management Skills EEC 1]0(0] 0 100 0 100
Total |19 2 | 8 | 20 | 550 | 450 1000

SEMESTER 1V




Course ES

S.No Code Course Title Category |L [T| P | C | ClA E TOTAL
THEORY
1 21MA4104 | Probability and Random BS 11(0 |4 40 60 100
Processes
9 21EC4201 | Electro Magnetic Fields and PC 311(0 (4 |40 60 | 100
waves '
3 21EC4202 | Analog Communication PC 31110 |4 40 60 100
21EC4203 | Linear Integrated Circuits PC 3/]0{0 |3 40 60 | 100
THEORY WITH LAB COMPONENT
5 21EC4251/ | Control Systems/ Design PC 21012 3 50 50 100
21EC4252 | Thinking-An Introduction(IBM)
PRACTICAL
6 21EC4001 | Linear Integrated Circuits Lab PC 010} 3 |15 50 50 100
7 21EC4002 | Analog communication Lab PC 0103 |15 50 50 100
MANDATORY COURSES
Essence of Indian tradition
8 21MC4191 knowledge/Value E dutio | MC 2j0|0| 0 100 0 100

SEMESTER V
S.No. C(‘:’:;ze Course Title Category | L [T| P | C | CIA | ESE | TorvaL
THEORY
1 21EC5201 Microprocessor and PC 3 (0103 | 40 60 100
Microcontroller
5 21EC5202 Transmission lines and PC 311101 4 40 60 100
WaveQGuides
3 121EC5203 | VLSI Design PC 3[ofo]3 |40 60 100
21EC53XX | Professional Elective -1/
4 121085331 | Angular JS(IBM) PE 1310/ 013 |40 | 60 | 100
THEORY WITH LAB COMPONENT
21EC5251 Data Communication and PC 21012 3 50 50 100
5
Networks
6 21EC5252 Digital Signal Processing PC 2101213 50 50 100
PRACTICALS
7 21EC5001 | VLSI Design Lab PC 0 {0} 3|15 50 50 100
g 21EC5002 | Microprocessors and PC 0(0({3)15] 50 50 100
Microcontrollerslab
MANDATORY COURSES
9 21HES071 | Soft Skills - I EEC 11001 100 0 100
10 21HES5072 | Design Thinking EEC 1(010] 1 100 0 100
 Total | 18 |1 10 | 24 | 500 500 1600

SEMESTER VI




S.No. Cg:;:" Course Titie Category | L |T| P | C | CIA | ESE | TOTAL
THEOQRY
1 21EC6202 | Antenna and Wave PC 31110 4 40 60 100
Propagation
2 21EC6181 | Principles of Management HS 310107 3 40 60 100
Professional Elective —
3 | 2SR | Node IS and PE | 3 0|0 3| 40 | 60 | 100
Miroservices(IBM)
4 21XX64XX | Open Elective— [ OE 3 {o|l0f 3 | 40 | 60 100
THEORY WITH LAB COMPONENTS
21EC6251/ | Embedded Systems and PC 2 1013 3 50 50 100
5 21C86255 | IOT/IOT and Spring
Framework(IBM)
6 21BC6253 | Digital Communication PC 2 0] 3]35] 50 50 100
PRACTICALS
7 | 19IT6003 |ProjectBasedleaming | PC [ 0 [o]3]1s5] s0 [ 50 [ 100
MANDATORY COURSES
8 21EC6701 | Internship EEC - |-1-11 1100} 0 100
9 21HE6071 | Soft Skills - II EEC 1 10{0} 1 {100] O 100
10 | 21HE6072 g‘;%“ml Property Rights | - EEC | | 1ol | 1 {100 | o | 100
Total | 19 (1| 6 | 24 | 850 | 450 | 1000
SEMESTER VII
S.No. | Course Code | Course Title | Category | L [T] P | ¢ [ CIA | ESE | TOTAL
THEORY
1 21EC7201 Digital Image Processing PC 3 10| 0 3 40 60 100
2 21EC7202 Optical and Microwave PC 3 |6l 0|3 40 60 100
. Engineering
21ECT3XX/ | Professional Elective-

3 21EC7331 | Ill/Block Chain(IBM) PE 30030 100
4 21XX74XX | Open Elective - I1 OE 3 100 0| 3| 40 ¢ 60 100
THEORY WITH LAB COMPONENTS
5 21EC7251 Wireless Communication PC 2 10| 2 3 50 50 100
PRACTICALS
6 21EC7001 Digital Image processing PC 0 [0 3 |15} 50 50 100

Lab
7 21EC7002 Optical Communication PC 6 [0] 3 [1.5]| 50 50 100
and Microwave Lab
PROJECT WORK
8 | 21EC7901 |ProjectWork-Phase! | FEC | o lof 4 {2 s0 ] 50 ] 100
Total | 14 [0] 12 | 20 | 300 | 500 | 800




SEMESTER VIII

S.No. Cé):;:e Course Title Category | L | T} P | C [ CIA | ESE T%TA
THEORY
1 21EC83XX | Professional Elective TV PE 0|0 3] 40 | 60 1_09_
2 21EC83XX | Professional Elective- V PE 0 0 3 40 60 100
PROJECT WORK
3 { 21CHS8901 | Project Work — Phase 11 l EEC O[O0 |[16} 8 | 100 { 100 200
Total| 6 [0 |16 ] 14 | 150 | 250 400
TOTAL NO OF CREDITS: 165
LIST OF PROFESSIONAL ELECTIVES
S.No. Cg:;:e Course Title Category | L |[T| P | C | CIA | ESE | TOTAL
PROFESSIONAL ELECTIVE 1
Measurements and
i 21EC5301 I mentation PE 3 0 0 3 40 60 100
2 21EC5302 PCRB Design PE 3 10| 0 3 40 60 100
3 21EC5303 RF System Design PE 3100 3 40 60 100
4 |21EC5304 | Network Security PE 31010 | 3| 40 60 100
5 |21ECsig1 | Yotal Quality PE 31olo| 3|4 | 6 | 100
Management
5 21EC5305 Data Science PE 3 (0] 0 3 40 60 100
PROFESSIONAL ELECTIVE 11
1 21EC6301 Medical Electronics PE 3 0| O 3 40 60 100
2 21EC6302 Industrial Automation PE 3 (0] 0 3 40 60 100
3 21EC6303 Mobile Communication PE 3 (070 3 40 60 100
4 21EC6304 High Speed Networks _ PE 3100 3 40 60 100
S |21ECe6182 E-Commerce Technology PE 30(01] 3 40 60 i00
Virtual Reality And
6 21EC6305 Augmented Reality PE 3 /0| 0 3 40 60 100
PROFESSIONAL ELECTIVE 11}
1 21EC7301 Robotics PE 3,00 3 40 60 100
2 21EC7302 | ASIC Design PE 310{ 0 3 40 60 100
3 | 21EC7303 | Clobal Positioning PE 3 (olo| 3] 40 | 60 100
Systems
4 | 21BC7181 | Entrepreneurship PE 3 lolol3l 4| 60 | 100
Development
5 21EC7305 | Cyber Forensics PE 0} 0 3 40 60 100
6 21EC7306 Embedded Controllers PE 0| 0 3 40 60 100
PROFESSIONAL ELECTIVE IV
t | 21ECs301 | Neural networks and PE 3{olofl3 |4 ]| 60 | 100
Deep learning




2 21EC8303 | Satellite Communication PE 3 (0[O0} 3| 40 60 100
Wireless Sensors and
3 21EC8304 Networks PE 310|103 40 60 100
Foundation Skills in
4 21EC8181 | Integrated Product PE 3100 3 40 60 100
Development
5 | 21EC8305 Medical Image Processing PE 3 1]0j0 ]| 3 40 60 100
Computer
6 | 21EC8311 Communication and PE 310|103 40 60 100
Internet Protocol
7 21EC8312 Cloud Computing PE 3 10| 0| 3 40 60 100
PROFESSIONAL ELECTIVE V
1 21EC8306 | Artificial Intelligence PE 3 (0] 07} 3 40 60 100
2 21EC8307 | Low Power VLSI PE 310|014 3] 40 60 100
3 21EC8308 | Sofiware Defined Radio PE 3 /0|0 3| 40 60 100
4 21EC8309 | Photonic Networks PE 3101013 40 60 100
Intellectual Property
5 21EC8182 Rights and Innovations PE 30013 40 60 100
6 |21Ecssto | Lundamentals of Nano PE |3 |o|o |3 |4 | 60 | 100
Science
LIST OF INDUSTRIAL CORE COURSES
. S.No. CODE Courses CAT |L|T P |CiCIA|ESE| TOTAL
1 21C81152 | Object Oriented Programming using Python | IC [ 2|0 |2 ]3| 50 | 50 100
2 21CS82153 | Java Fundamentals Ic 12[0(2}3]|50] 50 100
3 211T3252 | Relational Database Management System IC 210(2|3]|50 |50 100
4 21EC4252 | Design Thinking-An Introduction IcC |2(0]|2]3(50] 50 100
5 21C85331 | Angular JS Ic 12(0]12{3]50]50 100
6 21CS6351 | Node JS and Micro services Ic |2(0[2}13]|50]50 100
7 21C86255 | IoT and Spring Framework ic [(210{2(3]50]|50 100
8 21EC7331 | Blockchain IC 121012350650 100
LIST OF OPEN ELECTIVES
ELECTRONICS AND COMMUNICATION ENGINEERING
S.No. g:::“ Course Title Category |L | T |P|C | CIA | ESE | TOTAL
1 21EC6401 | Consumer Electronics OE 310 (03 140 60 100
2 21EC7401 | Introduction to 10T OE 310|013 |40 60 100




LIFE SKILL COURSES

3 |21Lsz401 | General Studies for OB 3 (0]ol3]40 |60 |100

Competitive Examinations
21187402 | Human Rights, Women’s OE

4
Rights and Gender Equality 31003 |40 |60 100

5 21L8SZA403 | Indian Ethos and Human OE 310 10l3 |40 60 100
Values

6 21187404 Indlan Constitution and OE 3 1o lol3 a0 60 100
Political System

7 211LSZA405 | Yoga for Human Excellence | OF 3 (010|340 60 100

NCC COURSES
(Only for the students’ who have opted NCC subjects in Semester I, II, III & IV are eligible)
8 21HEZ401 [ NCC course level 1 OE 3 {0 (013 (40 60 100
9 21HEZA(2 | NCC course level 2 OE 3 (010(3 40 60 100

(Note: Z Stands for semester, students can’t choose twice the course)

MINOR

Vertical |

internet of Things

Periods Per | Total
S Course . week Contact .
No. Code Course Title Category L [T [ P | Period Credits
s

1 Microprocessors and Microcontroliers
2 | 21EC6231 [Introduction to Internet of Things MDC 310l 0 3 2
3 Introduction to Security of Cyber Physical

Z21EC6232 Systems MDC 3 |0 0C 3 3

Ubiquit ing, C i d

* | 2167231 [poiduitous Sensing, Computing an MDC | 3 |0 o 3 3
5 21E(C7232 [Embedded Systems for 1oT MDC 310l o 3 3

21EC8231 [loT with Arduino, ESP, and Raspberry Pi MDC 3ol o 3 3

Vertical II

Fintech and Block Chain




Periods Per Total
S Course . .
Course Title Category week Contact | Credits
No. Code : .,
L|(T]| P Periods
1 21MB5231 | Financial Management MDC 30| o0 3
2 21MB6231 | Fundamentals of Investment MDC 3]0 0 3
21MB6232 | Banking, Financial Services and Insurance MDC 2 0 0 3
4 21MB7231 Intro-duc-tlon to Blockchain and its MDC 3 0 0 3 3
Applications
21MB7232 | Fintech Personal Finance and Payments MDC QO 32
21MB8231 | Introduction to Fintech MDC 0| 0 3
Vertical Ill
Entrepreneurship
s Periods Per Total
No Course Code Course Title Category week Contact | Credits
. L T P Periods
i 2iMB5232 | Foundations of Entrepreneurship MDC 3 0 4] 3 3
5 21MB6233 Team Building & Lead.ershsp MDC 3 0 0 3 3
Management for Business
3 21MB6234 Creativity & Innfwatlon in MDC 3 0 0 3 3
Entrepreneurship
4 21MB7233 Principles of Marketm-g MDC 3 0 0 3 3
Management For Business
5 21MB72334 Human Resource Management for MDC 3 0 0 3 3
Entrepreneurs
7] 21MB8232 | Financing New Business Ventures MDC 3 0 0 3 3
Vertical IV
Environment and Sustainability
5 Course Periods Per Total
Course Title Category week Contact | Credits
No. Code .
L T P Periods
1 21CE5232 Sustainable infrastructure MDC 31 0 0 3 3
Development
2 21AG6233 Sust.amable Agriculture and MDC 3| o 0 3 3
Environmental Management
3 218M6233 | Sustainable Bio Materials MDC 3 0 0 3 3
Materials for Energy
4 21ME7233 Sustainability MDC 3 0 0 3 3
5 21CE7233 | Green Technology MDC 310 0 3 3
6 | 21CEg3y | Environmental Quality MDC 3| 0 | © 3 3
Monitoring and Analysis

HONOURS




B E {Hons) Electronics and Communication Engineering with Specialization in Advanced
Communication Systems

Periods Per
Course week Total
SNo. Code Course Title Category Contact Credits
L |T| P | Periods
1 | 218C5204 Info.rmation Theory and PC 3 lolo 3 3
Coding
2 21EC6203 | Cognitive Radio Network _ PC 310(0 3 3
3 21EC6204 Advanceq Wi_reless Broadband pC 3lolo 3 3
Communications
4 | 21ECc7203 | Mobile and Vehicular PC 3]ofo 3 3
Communication
5 21EC7204 | 5G Technology PC 3100 3 3
6 21EC8201 Massive MIMO and mmWave PC 31o0lo 3 3
Systems

B E {(Hons) Electronics and Communication Engineering with Specialization in Micro electronics
“and VLSI

Periods Per Total
$ No. Coégzi Course Title Category week Con_tact Credits

L |T|P | Periods

1 | 21EC5205 [Analog VLSI Design PC 3]1]01|0 3 3

2 | 21EC6205 Bignal and Image Processing PC 3100 3 3

3 | 21EC6206 |VLSI Signal Processing PC 3 (0|0 3 3

4 | 21EC7205 Reconfigurable Computing PC 3 (00 3 3

5 | 21EC7206 |Evolvable Hardware PC 3]0|0 3 3

6 | 21ECB202 [olar Power Electronics PC - 31010 3 3

B E{I%p,g;) Electronics and Communication Engineering with Specialization in Wireless technology

\"9!
Course ‘l:il:;:ds per Total . .4, .
SNo.| . rode CourseTitle ~. .| Category |1 Contact * * [’ Credits
: S A L | T | P} Peifods " |*
Pt gt
1 | 21EC5206 {Wireless Broadband Networks PC 3|00 3 3
Wireless Communication

2 21EC6207 Techniques PC 3 0|0 3 3




3 | 21EC6208 [Wireless Sensor Network Design PC 3|00 3 3

4 | 21EC7207 [Access Technologies PC 3 ]0¢t0 3 ) 3°

5 | 21EC7208 [Free Space Optical Communication PC 31010 3 3
6 | 21EC8203 |Antenna Design and Testing PC 31010 3 3

SEMESTER-WISE CREDIT DISTRIBUTION

B.E./B.TECH. PROGRAMMES
SN, C::::e Credits per Semester C'f.:;ailts
I II I v v VI VH Vi

1 HS 4 4 3 11
2 BS 10 10 4 4 28
3 ES ] 8 i4
4 PC 16 17 19 12 12 6 82
5 PE 3 3 3 ° i
6 OE 3 3 6
? EEC _ 2 3 p) 8 15

Total 20 22 20 21 24 24 20 i4 165

CREDIT DISTRIBUTION
Semester 1 §1 i v v VI VII VIII | Total
Credits 20 22 20 21 24 24 20 14 165

* Student can earn extra credit 35 over and above the total credits

Hoe— @;

Chairman BoS Dean Academi s Principal
Chairman - BoS ' . PRINCIPAL
ECE - HiCET Dean m:m“’s’ “ndusthan College Of Engneering & Techmelogy

FAam: *=r_ rripeg,




SYLLABUS

For the students admitted during the academic year 2021-2022

faen L.







IV SEM







Prograrmume/sem Course Code Name of the Course L T P C
PROBABILITY AND RANDOM

BE/B. TECHAV 2IMA4104 PROCESSES 3 1 0 4
(ECE )
. Construct a well defined knowledge of random variables,
2. Describe the concept of standard distributions and their applications.
Course 5. Explain the concept of iwo dimensicnal random variables and determine covariance.
Objestive 4. Discuss the concept of stationary process and comelation functions.
3. Describe the autocorrelation function and the power spectral density for an LTI system
Unit Description Insll:;uctwna!
Tours
PROBABILITY AND RANDOM VARIABLE .
Axioms  of probability - Conditional  probability - Total prebabiliey  —
I Baye's theorem. Random variable ~Disceete and continuous randoo variables — Probability 12

inass function - Probability density funclion — Cumulative distribwtion functions - Moment
generating functions,

: STANDARD DISTRIBUTION

i Discrete  Distributions - Binomial, Poisson, Geometric  distbutions - Cosdinuous 12
Digtributions -Uniform, Exponential and Normal distributions.

TWO DIMENSIONAL RANDOM VAREABLES

Rl Joint disieibutions — discrete and contimious random variables — marginal and conditionat 12
probability distributions — covariance — corrclation.
RANDOM PROCESSES
1V, Classification of Random Processes — Stationary process — Auto correlation funclions — Cross ) 12 _

correlation funclions — Properties - Markov process - Poisson Process.
SPECTRAL DENSITIES AND LINEAR SYSTEMS WITH RANDOM INPUTS
V. Power spectral densily — Cross spectyal density — Properties- Lincar time invariant system - 12
Sysiem sranster limetion — Linear systems with random inputs.
Total Instructional Hours 60

CO1: Understand the concepts of random variables. -
CO2: Distinguish various discrete and continuous distribution lunctions.
Course CO3: Express the phenomenon ol two dimensionai random variables,
Outcome * CO4: Apply the tiundamental knowledpe of the Markov and Poisson processes.
' CO5: Apply the concept of Fourier Transform to analyze the response of random inputs to
LTI system.

TEXT BOOKS: .

TV - Saced Ghabramani, “Fundamentals of probability with stochastic processes”. Prenticé Hall New Jersy, 2066

T2 -Douglas C.Montgomery and George C Romaer,”Applied statistics and probabitity for Engineers™, Wiley, Delhi, 2014,
REFERENCE BOOKS : '

R} -Tbe. O.C., “Fundamenials of Applied Probability and Random Pracesses™, Elsevier, 1st Indian Reprint, 2010

R2 - Veerarajan, T., “Probability, Statistics and Random Processes™. Tata MeGraw-HilE 2 Edition, New Delhi. 2010,
R3 - Miller. S.L. and Childers, D.G., "Probability and Randomt Processes with Applications to Signal Processing and
Conmunications", Academic Press, 2™ Edition, 2014 :

Chairman - BoS
ECE - HiCET
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Programme Course Code Name of the Course L T P C
BE 21EC4201 Electro Magnetic Fields and Waves 3 1 6 4
Course 1. To understand the basic faws and concepts of electromagnetism
Objective
! 2. To obtain the electric and magnetic fields for simple configurations under static conditions.
3. Toanalyze time varying clectric and magnetic fields.
4. To understand Maxwell's equation in diflerent forms and different media
5. To understand wave propagation in lossy and lossiess media
UNIT 1 STATIC ELECTRIC FIELDS 12

Vector Algebra, Coordinate Systems, Vector differential operator, Gradient, Divergence, Curl, Divergence
theorem, Stokes theorem, Coulombs law, Electric field intensity, Point, Line. Surface and Volume charge
distributions, Electric flux density, Gauss law, Absolute Electric potential, Potential difference, Calculation of
potential diflerences for different configurations, Electric dipole, Electrostatic Energy and Energy density

UNIT I CONDUCTORS AND DIELECTRICS 12
Current and current density, Ohms Law in Point form, Continuity equation of current, Boundary conditions
of perfect diclectric materials. Permittivity of dielectric materials, Capacitance, Parallel plate, Coaxial and Spherical
capacitors, Boundary conditions for perfect dielectric malerials, Poisson’s equation, Laplace’s equation
UNIT 11 ' STATIC MAGNETIC FIELDS 12
Biot -Savart Law, Magnetic field Intensity. Estimation of Magnetic lield | ntensity for straight and circular
conductors.  Ampere’s Circuilal Law, Point form of Ampere’s Circuital Law, Magnetic tlux and magnetic flux
density. The Scalar and Vector Magnetic potentials, Force on a moving charge, Force on a diflerential current
element. Force between current elements, Foree and torque on a closed circuit, Magnetic boundary conditions
involving magnetic fields, Inductance, Basic expressions for self’ and mutual inductances, Inductance and Inductors
-Magnetic Energy — Magnetic forces and Torques.
UNIT IV TIME-VARYING FIELDS AND MAXWELL's EQUATIONS 12
F araday's law, Displacement current and Maxwell-Am pere law, Maxwell's equations, Potential Functions.
Electromagnetic boundary conditions, Wave equations and solutions, Time Harmonic Fields
UNITV P-LANE ELECTROMAGNETIC WAVES . 12
Plane waves in lossiess media, Plane waves in lossy media (low-loss dielectrics and good conduetors}, Group
vetocity. Eleciromagnetic power flow and Poynting vector. Normal incidence af a plane conducting boundary.
Normal incidence at a plane dielectric boundary
OUTCOMES:

Chairman - BoS
ECE - HiCET

Upon completion of’ the course. the students would be ablc 1o
Understand the busic laws of electromagnetism.
Analyze field potentials due 10 siatie charges and static magnetic ficlds.
Analyze time varving cleetric and magnetic fields.
To understand Mavwell's equation in integral. differential and phasor forms
Explai Llectromagnetic wave propagation in Lossy and | ossless media,

Dean)(Acadpmics)
HICET -







TEXT BOOKS:

1. D.K.Cheng, Field and Wave efectromagnetics, 2™ Edition,Pearson{India), 2004

2. Willium H Hayt and Jr John A Buck, “Enginecring Electromagnetics™ Tata Mc Graw-Hill
Publishing Company Lid, New Delki, 2008

REFERENCES:

- M.N. 0. Sadiku, “Elements of Electromagnetics™, Oxford University Publication, 2014.

A. Pramanik, “Electromagnetism - Theory and applications™, PHT Learning Pvt. Ltd, New Delhi,2009,

A, Pramanik, “Electromagnetism-Probiems with solution™ Prentice Mal! India, 2012

E.CJordan and K.G. Balmain. “Electromagnetic Waves and Radiating Systems™2nd Edition, Prentice Hall of India.
2006John D Kraus and Daniel A TFleisch, “Electromagnetics with Applications™, Mc Graw Hill Book Co. 2005

Karl E Longman and Sava ¥V Savov. "Fundamentals of Electromugnetics™. Prentice Hall of India, New Delhi. 2006

6. Ashutosh Pramanic. "Electromagnetism™, Prentice Hall of India . New Dethi. 2006
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Programme Course Code Name of the Course L T P
BE 21EC4202 Analog Communication 3 I 0 4

-

To introduce the concept of Amplitude Modulation and methods to generate and

detect AM waves.
Course

ours 2. To troduce the concept of Angle Modulation and methods to generate and detect FM waves
Objective 3. To impart knowledge on the impact of noises in communication systems
4. Toimpart knowledge on diflerent types of Radio Transmiuers and receivers,
3. Tounderstand the concepts of analog pulse modulation techniques.
Unit Description Instructional
Hours

AMPLITUPE MGDULATION SYSTEMS:

Communication system model - Need for modulation -Amplitude Modulation —

1 Modulation index, frequency spectrum, Average power- DSBSC, $8B, VSB— 12
Amplitude modulator circuits- collector modulator, Balanced modulator, Ring
modulator-SSB generation- Amplitude Demodulator circuits —Envelope detectors,

ANGLE MODULATION SYSTEMS: ]

Angle modulation =FM and PM —Narrow band, Wideband FM -Spectral analysis

of moduiated signal — Bandwidth requirements- Carson’s Rule - Pre emphasis, De- 12
emphasis - Generation and demodulation of FM waves -Indirect and” Direct FM
generation, Balanced Frequency Discriminator and PLL demodulator. :

NOISE IN CONTINUOUS WAVE MODLULATION SYSTEMS:
Noise Sources -Noise Figure, Effective Noise Temperature and Noise Bandwidth-

1 Noise in CW Modulation systems- Noise in Linear Receiver using coherent 12
deteetion, Naise in AM receivers using envelope Detection - Noise in FM receivers

TRANSMITTERS AND RECEIVERS: _

AM broadeasting transmitters- Low Level and High Level transmitters - Pilot

carrier SSB Transmitter- FM transmitters- Armstrong FM systems 12
Tuned radio frequency receiver - Super heterodyne receiver - FM receiver —

Diversity reception techniques-TDM,FDM

"ANALOG PULSE MODULATION SYSTEMS -

Sampling process —Generation and Detection- Pulse-amplitude modulation — Pulse- 12
Width modulation — Pulse Position Modutation -Bandwidth-noise trade off-Noise
consideration in Pulse modulation systems.

Total Instructional Hours 45

'COF: Apply the concepts in selecting suitable amplitude modubation techniques for various
applications '
Course CO;’:': Apply the coneepts in sclfacli.ng appropriate an g_le modulation techniques tor a message signal.
Outcome CO3: Understand the impact of noise on communication systems )
CQO4: Understand the principle and working of different transmitters and reccivers
CO3: Apply the concepts in selecting appropriate anatng pubse modulation technique for various

applications

—n”
Chairman - BeS
BECE - HICET

Dean (Academics)
HICET
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TEXT BOOKS:
T}- Dennis Roddy, John Coolen “Electronic Communications™, 4” edition. Pearson Education, 2009(Unit LILHD

Ti-  Simon Haykin, “Communication Systems”, 4™ edition, Wiley Publication, New Delhi, 201 1. (Unit }V,V)

REFERENCE BOOKS :

Ry~ Wayne Tomast ,> Electronic Communications Systems ~IF'undamentals through advanced™.5" edition, Pearson
Education 2009

R2-  Lathi B P. *Introduction to Communication Systems™. BS publications, New Delhi. 2001.

R3 - " Kennedy G. “Elcctronic Communication systems”. Tata McGraw Hill. New Delhi. 2009,

R4 - Carlson A B, “Communication systems: An Introduction to signals and noise in electricat commumication™.
MeGraw Hill, New Delhi, 2002, '

R3 - ‘Taub and Schilling, "Principles o Communication Systemns”, McGraw Hill, New Dellii, 1996
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Programme Course Cadle Name of ¢he Course L TP C

BE 21EC4203 Linear Integrated Circuits 3 o0 3

To study the basic concepts of OPAMP.

To impart knowledge on various applications of OPAMP.

Ta know the working ef comparators and waveform generators,
To tmpart the design concepts of ADC and DAC.

To study the working of PLL and voltage regulators.

Course
Obijective

ViR =

. ) e “lpstructiona
Unie Description 1 Hours
BASICS OF OPERATIONAL AMPLIFIERS

Basic information about op-amps — Ideal Operational Amplifier - Ceneral operational 9
amplifer stages,.DC and AC performance characteristics, slew rate, Open and closed loop
configurations.

APPLICATIONS OF OPERATIONAL AMPLIFIERS

Sign Changer, Scale Changer, Phase Shift Circuits, Voltage Follower, V-io-! and I-0-V 9

converters, adder, subtractor, Instrumentation arnplifier, Integrator, Differentiator, Precision

reetifier, clipper and clamper. Low-pass, high-pass and band-pass Butterworth filters. . o

COMPARATORS AND WAVEFORM GENERATORS
Comparaters, Schimitt trigger, astable and monostable multivibrator. triangular wave
i generator, Sine-wavegenerators using 1C 741, astable and monostable multivibrator using -9
1C 553,
Frequency tc Vollage and Voltage to Frequency converters,

ANALOG TO DIGITAL AND DIGITAL TO ANALOG CONVERTERS

D/A converter — specifications - weighled resistor type, R-2R Ladder type, Voltage Mode and .
v Current-Mode -R - 2RLadder types - swiiches for D/A converlers. A/D Convetlers - 9

specifications - Flash type - Successive Approximation type - Single Slope ype — Dual Slope

type.

PLL AND VOLTAGE REGULATORS

Operation of the basic PLL. Voliage controfled oscillator, Application of PLL for AM 9
detection, FM detection. 1C Voltage regulators — Three terntinal lixed volitape regulatoes |
adjustable voltage regulators.general purpose regulators using IC 723,

Total Instructional Houars 45

COl: To understand the characteristics of opamp.

CO2: To understand the varicus applications of opamp.

CO3: To understand the various wave generating and shaping circuits,
CO4: To apply ADC and DAC for various applications.

CO3: To undersiand the cancept of PLL and voltage regulators.

Course
Ouicome

TEXT BOOKS:

T Roy Choudhry. Shail Jain, ~Linear Integrated Circuiss™. Wiley Eastern, New Dethi. 2014, (Al Units

Chairman - BoS
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T2-Ramakant A. Gayakwad, “OP-AMP and Linear ICs”. 4th Edition, Pearson Education, 2015 .{ Refer Unit 11 & V)
REFERENCE BOOKS:

RI-8.Salivahanan & V.S. Kanchana Bhaskaran, “Linear Integrated Circuits™, 2nd edition McGraw Hill, 2014.

R2-Sergio Franco, “Design with Operational Amplifiers and Analog Integrated Circuits”, 3rd Edition, Tata McGraw-
Hill, 2007.

R3-Robert F.Coughlin, Frederick F.Driscoll, “Qperational Amplifiers and Linear Integrated Circuits™, Sixth Edition,
PHI, 2001,

R4-B.S.Sonde, “System design using Integrated Circuits™ , 2nd Edition, New Age Pub, 2001.

Chairman - BnS
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Programme  Course Code _ Name of the Course L TP C

BE 21EC423] Control Systems 2 02 3

1. Toknow the concept of modeling of control systems.

2. To gain adequate knowledge in the time response analysis ol first and second order systems.

Course 3. Toexamine the various Irequency response plots.

Objective _ o . ] )
4. Taenumerate the concépt of ditTerent stabilily analysis techniques.
5. To describe the concepl of state variable analysis.
. - Instructi
Unit Description structiona
| Hours

MATHEMATICAL MODELING OF CONTROL SYSTEMS
Basic components of Control System — Open loop and Closed loop systems — Introduction to
I Differential equation -Transter function- Modeling of Electrical’ and Mechanical systems- &6+3
Block diagram reduction methads - Signal flow graph. Experimental study- Digital
simulation of linear systems.
TIME RESPONSE ANALYSIS
- Time response - Order and Type of the Systems — Slandard test signals-Unit slep Response

11 analysis of first and second order systems — Time domain specifications-Steady state crrors — 6+3
Introduction to P, Pi, D and PHD controllers. Experimentai study- Response of Praportional
controllers.

FREQUENCY RESPONSE ANALYSIS

Frequency Response - Frequency Domain specifications -Bode Plot. Polar Plot — Constant M
and N Circles —Introduction to Lead, Lag. and Lead Lag Compensators. Experimental study-
Frequency response analysis of bode plot.

1 6+3

STABILITY ANALYSIS

BIBO Stability, Routh-Hurwitz Criterion. Root Locus Technigue, Construction of Root Locus,
Application of Root Locus. Diagram - Nyquist Stability Criterion. Experimental study-
Stability analysis of linear system using root locus.

STATE YARIABLE ANALYSIS

State space representation of Continuous Time systems — State equations — Physical. Phase and

Canonical variable torms-Transfer function from State Variable Representation- Concepts of
- Controllability and Observability. Experimental study- State space representation of

Continuous Time systems.

1Y 6+3

6+3

Total Instructional Hours 30+15

CO1: To undersiand the concept of mathematicatly modeling of control systems.
_ CO2: To remember the different time domain specifications and implement in the steady state error
Course concepl.
Outcome CO3: To interpret the concepls of various frequency response plots.
COA: To understand the concepl of the stability of closed T swteol systen.
CO3: Torewiey e the coneepts of mathematical modeling and inaplement in @ state s at iable approach.

Chairman - Ro$
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TEXT BOOKS:

T1- J.Nagrath and M.Gopal, “Controt System En gineering”, New Age International Publishers, 6th Edition, 2018,
T2- Benjamin.C.Kuo, *Automatic contro! systems™, Wiley.9h Edition.2014,

REFERENCE BOOKS:

R1- Katsushiko Ogata,"Modern contro] enginecring” Pearson education, 5th Edition, 2010.

R2- Schaum’s Qutline Series, ~Feed back and Control Systems”™ Tata MeGraw-FHill, 2* Edition.2013.
R3- A.Nagoorkani."Control Systems Engineering™.RBA publications. First edition.2014.

R4- John LI> Azzo & Constantine H.Houpis, “Lincar Control Svstem Analysis and Design™ TMH, 1995,
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Programme Course Code Name of the Course L
BE 21EC4252 DESIGN THINKING-An introduction 2

o=
b2
w M

1. Expose students to the design process as a tool for innovation.

2. Develop students” professional skills in client management and communication.
Course 3, Students develop a portfolio of work to set them apart in the job market.

4

Objective . Provide an authentic opportunity for students to develop teamwork and leadership skills.
5. Demonstrate the value of developing 2 local network and assist students in making
lasting connections with the business community
e . . structional
Unit : Description fo
Hours

DESIGN THINKING HISTORY AND OVERVIEW
Understand what came before Design Thinking-ldentify who did what to bring
it about-Learn how it built upon previous approaches-How design thinking is 6
introduced in an organization-Understand the transformation required-What
outcomes are possible-Understand the whole approach to design thinking-
Determine what is most important.
KEY HABITS
Introduction to key habits-types-avoid common anti-patterns-Optimize for
i1 success with these habits-Introduction to foop-Importance of iteration-How to 6+{P)
observe, Reflect &Make-Drill down and do tomorrow. [llustrative activities:
Listening, HMW )
USER RESEARCH AND MAKE
Importance of user research-Apperciate empathy through listening-Key
methods of user research-How make fits info the loop-Leverage observe
It information-Ideation, story boarding &Prototyping. Hlustrative activities: Liser S+9(P)
research, Practice mapping insights from user research, Practice ideation and
prioritization, Collaboratively consolidate storyboards, Develop a summary
hill statement, Build your story board and hill into a prototype.
USER FEEDBACK AND TEACHING
“User feedback and the loop-Different types of user feedback-How to carryout
getting feedback-Understand the challenges of teaching EDT-Valuable hints a+5(P)

v and tips-Ready to teach the course. lilustrative activities: Practice teaching
selected section
LOGISTICS AND APPLICATIONS
v Understand what type of room you need-Learn what materials and supplies 6(P)

you need-Learn how to setup the room-Domains that are applicable-Digital
versus physical-Explore some technology specialization.

—L e
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Description of the Experiments

Listening

HMW

User Research

Practice mapping insights from user research
Practice ideation and prioritization
Collaboratively consolidate storyboards
Develop a summary Hill statement

Build your story board and hill into a prototype
Practice teaching selected sectian

DO A LI R e

Total Instructional Hours (27 +18) 45

CO1:  Students develop a strong understanding of the Design Process and how it can be
applied in a variety of business settings
Course  CO2:  Students learn to build empathy for target audiences from different “cultures”
Outcome CO3: Students learn to research and understand the unique needs of a company around
specific challenges
CO4:  Students learn to develop and test innovative ideas through a rapid iteration cycle

TEXT BOQOKS:
- T1:IBM Couwrse Ware
REFERENCE BOOKS:

R1:Creative Confidence-Tom Kelley.,2013
R2:Change by Design-Tim Brown., 2009

R3:Design Thinking-Nigel Cross..Kindle Edition

B —
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Programme Course Code Name of the Course L T P C

BE 21EC4001 Linear Integrated Circuits [.ab 0 0 3 1.5
. Course , 1. Yo apply operational amplifier in fincar applications.
Obhjective 2. To apply operational amplitiers in nonlinear applications

3. To use SPICE software for circuit design.
Exp.No. Deseription of the Expcriments

Design and Test the following experiments

1 Voltage Follower, Inverting & Non inverting amplifiers using 741 op-amp.
o2 Active low-pass, High-pass and band-pass filters using 741 op-amp.
3 - Astable multivibrator, Monostable multivibeator and Schmitt Trigger using 741 op-amp.
4 PLL characteristics.
5 Voltage regulator using IC 723 -
6 Function Generator using  [C 8038,
-Simulatc the following experiments _ _ i
7 Integrator, Dilferentiator and Instrumentation Amplilie; using SPICE. )
8 Astable & Monostable multivibrators with NESS3 Timer using SPICE.
9 Phase shilt and Wien bridge oscillators with op-.amp using SPICE.

10 D/A and A/D converters using SPICLE.

Total Practical Hours 45

P
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Programme Course Code Name of the Course L T P C

B.E 21EC4002 Analog Communication Laboratory 0 0 3 1.5

1. To understand different modulation and demodulation schemes.

0(;}):;2:@ 2. :I‘o analyze spectral characteristicsoof mlodulate_d signals
3. To understand the concept of multiplexing of signals.
Exp.No. Deseription of the Experiments
1 Design and testing of Amplitude Modulation and Demodulation
2 Design and testing of Frequency Modubation and Demodulation.
3 Design and testing of Pre Emphasis - De Emphasis Circuits
4 Design and testing of NMixer Circuit
5 Design and testing of Phase locked loop
6 Pulse Amplilude Width Modulation

7 =~ .. Time Division Multiplexing.

Simulation Experiments
DSB SC Modulation and Demodulation.

8
-9 ~ Pulse Width and Pulée- Position modulation
10 Spectral Characteristics of AM & FM
| Totai Practical Hours 45
' Course _ COt: Analyzn.z the performance of various n?uriluiation and demodu]z}tion methods.
" Ou t'comc COZ2: Able to interpret the spectral characteristics of the modulated signals

CO3: Able to analyze multiplexing technigues in signal reception

— o
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Programme

BE

Course
Objective

- Unit

v

e

Chairman -~ BoS
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Course Code Name of the Course L TP C

21MC4191 ESSENCE OF INDIAN TRAHTIONALKNOWLEDGE 2 0 0 ]

1. To facilitate the students with the concepts of Indian traditional knowledge and to make them
vaderstand the Importance of roots of knowledge system

2. To makethe students understand the traditional knowledge and analyze it and apply it to their day to day
life

3. Toimpart basic principles of thought process. Itiha s and Dharma Shastra and connecting soctety and
nalure

4. To understand the coneept of Tntellectual and inteliectual property rights with special relerence.

5. To focus on introduction to Indian Knowledge System, Indian perspective of modern scientific world-
view and basic principies of Yoga and Indian philosopy

Instructional

Description Hours

Introduction to traditional knowledge

Deline traditional knowledge, nature and characteristics, scope and importance, 6
kinds of traditional knowledge, Indigenous Knowledge (1K), characteristics, traditional
knowledge vs indigenous knowledge, traditionat knowledge vs western knowledge.

Protection of traditional knowledge
The need for protecting traditional knowledge Significance of TK Protection. =~ 6
vaJue of TK in globai economy, Role of Government to harness

Itihas and Dharma-Shastea
Itihas: The Mahabharata - The Puranas - The Ramavana. Dharma-Shastra: Manu Needhi . 6

- The Tirukkural — Thiry arutpa

Traditional knowledge and intellectual property

Systems of waditional knowledge protection, Legal concepts for the protection of 6
traditional knowledge, Patenis and traditional knowledge, Strategies to increase

protection of traditional knowledge

Indian philosophy 6
Jain — Buddhist — Charvaka— Samkhya - Yoga - Nyaya - Vaisheshika-Saiva Siddhanta

Total Instructional Hours 45

Dean demics)
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CO1: Identify the concept of Traditional knowledge and its importance

CO2: Explain the need and importance of protecting traditional knowledge.

Course

Outcome CO3: Explain the need and importance of Itihas and Dharma Shastra,

CQ4: Interpret the concepts of Intellectual property to protect the traditional knowledge.

CO3: interpret the concepts of indian philosophy to protect the traditional knowledge

REFERENCE BOOKS:

1. Traditional Knowledge System in India, by Amit Jha. 2009.

I

Traditional Knowledge System in India by Amit Jha Atlantic publishers, 2002,
"Knowledge Traditions and Practices of [ndia" Kapil Kapoorl, Michel Danino2.

V. Sivaramakrishna (Ed.), Cultural Heritage of India-Course Material, Bharatiya Vidya Bhavan,

Eal

Mumbai, 5th Edition, 2014,

5. VN lJha (Eng. Trans,), Tarkasangraha of Annam Bhatta, Inernational Chinmay Foundation, Velfiarnad,

Amaku,am.
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Course code ' Course fitle L T P C
Career Guidance — Level IV 2 0 0 0
21HEA072 Personality, Aptitude and Career Development

Pre-requisite None Syllabus version
]

Course Objectives:
* Solve Logical Reasoning questions of easy to intermediate leve! [SLO 6]
* Solve Quantitative Aptitude questions of easy to intermediate level [SLO 7]
= Solve Verbal Ability questions of easy to intermediate level [SLO 8]
* Crack mock interviews with ease [SLO 13)
* Be introduced to problem-solving techniques and algorithms [SLO 14]

Expected Course Outcome:
Enable students to solve Aptitude questions of placement level with ease, as well as write

effective essays.

Student Learning 6,7, 8,13, 14
Outcomes (SLQ):
Module:1  Logical Reasoning 3 hours - SLO:6
Logical connectives, Syllogism and Venn diagrams
» Logical Connectives

o Syllogisms

* Venn Diagrams — [nterpretation

e Vemn Diagrams - Solving
Module:2 Quantitative Aptitude 6 howrs SLO: 7
Logarithms, Progressions, Geometry and Quadratic equations

® Logarithm

e Arithmetic Progression

e  Geometric Progression

*»  Geometry

e Mensuration

e Coded inequalities

e Quadratic Equations

Permutation, Combination and Probability
e Fundamental Counting Principie
Permutation and Combination

»

» Computation of Permutation
¢ Circular Permutations

# Computation of Combination
¢  Probabitity

‘Module:3  Verbal Ability _ 2 hours SLO: 8

e
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Critical Reasoning
*  Argument — Identifying the Different Parts (Premise, assumption, conclusion)
*  Strengthening statement
=  Weakening statement
¢  Mimic the pattern

Module:4 Recruitment Essentials 1 hour SLO: 12
Cracking interviews - demonstration through a few mocks
Sample mock interviews to demonstrate how to crack the:

e HR interview

e MR interview

e  Technical interview

Cracking other kinds of interviews
*  Skype/ Telephonic interviews
»  Panel interviews
s Stress inferviews

Resume building ~ workshop
A workshop to make students write an accurate resume

Module:5 Problem solving and Algorithmic 8 hours SLO: 12
- skills .
* Logical methods to solve problem statements in Programming

s Basic algorithms introduced
Total Lecture hours: 20 hours

Mode of Evaluatien: Assignments, Mock interviews, 3 Assessments wnh End Semestcr
(Computer Based Test)

Chairman - BoS
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Programme Course Code Name of the Course L T P C

B.E./B.Tech. 19HE4073 IDEATION SKILLS 1 0 0 0

Course e To study the importance of ideation.
Objective e To learn about the various tools for Ideation.
* To provide an insight in Prototyping and its significance.

Unit Description lnstHrt;flt::nal

IDEATION: INTRODUCTION TO DESIGN THINKING METHODOLOGY

! Design Thinking Methodology and how it can be used as a powerful too} for developing 4
new and innovative solutions - Inspiration — Implementation - Discuptive technology.
IDEATION: TOOLS FOR IDEATION

H Various resources to kindle new ideas for innovation. Explore the types of ideas in the 4
past — Effect of the ideas and inhovation of past on the world — Innovation Thinking —
Case studies.
IDEATION: INTROBUCTION TO CUSTOMER DISCOVERY

HE 1o to Customer Discovery - development of customer discovery plan that can lead to 4
powerfdl business innovatfon - Customer Discovery Plan
PROTOTYPING AND PRODUCT IDEATION

V' Introduction to Prototyping - minimum viable product - High fidelity prototype vs low 3
fidelity prototype — Prototyping tools

Total Instructional Hours 15

Upon completion of the course, students will be able to
Course COl: Develop a strong understanding and importance of ideation
. Outcome  CO2: Learn about the different kinds of tools for Ideation.
CO3: Learn the need and significance of prototyping and its significance.

TEXT BOOKS:
Tt -Mark Baskinger and Witliam Bardel, “Drawing ldeas: A Hand-Drawn Approach for Better

Design™.2013
T2 - Nigel Cross, “Design Thinking”, Kindle Edition

REFERENCE BOOKS:
Ri - KurtHanks and Larry Belliston, “Rapid Viz : A New Method for the Rapid Visualitzation of [deas™,

2008,
R2 - Kathryn McElroy . ~Prototyping for Designers: Developing the Best Digital and Physical Producis™.

2017,

— e
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DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS

CBCS PATTERN

UNDERGRADUATE PROGRAMMES

B.E ELECTRONICS AND COMMUNICATION ENGINEERING (UG)

REGULATION-2019

(For the students admitted during the academic year 2020-2024 and onwards)

SEMESTER
$.No. cé.:&-ze Course Title Category | L |T| P | C | CIA | ESE | TOTAL
THEQRY
1 19HE1101 | Technical English HS 2 0!3 | 25 75 100
5 19MAT103 Calcu%us and Differential BS 3 olal 2 75 100
Equations
: THEORY WITH LAB COMPONENT
3 19PH1151 | Applied Physics BS y 231 50 50 100
4 19CY1151 | Chemistry for Engineers BS 2 213| 50 50 100
Python Programming and
5 ;3((3:8311;5521/ Practices/ Object Oriented ES 2 2131 50 50 100
Programming using Python(IBM)
p 19EC1153 E%ectz:on devices and Electric ES 2 5| 3 50 50 100
Circuits
PRACTICAL
7 | 1oHE1071 | Lengvage Competency Hs | o 2|1 0 | 10| 100
Enhancement Course-I
MANDATORY COURSES
Career Guidance Level - |
8 | 19HE1072 | Personality, Aptitude and Career EEC 2 0{0|100 | 0 100
Development :
Total : | 15 10 [ 20| 350 { 450 8060




As Per AICTE Norms 3 Weeks Ilnduction Programme Is Added in The First Semester as an Audit Conrse

SEMESTER 11
S.No. Cé’:d":e Course Title Category |L | T| P | C | CIA | ESE | TOTAL
THEORY
1 19HE2101 | Business English for Engineers HS 2 (11013 25 75 100
19MAZ2103
2 Linear Algebra, Numerical BS 311704/ 25 75 100
Methods and Transform Calculus
THEORY WITH LAB COMPONENT
3 19PH2151 | Material Science BS 2(0]2/{3] 50 50 100
19CY2151 | Environmental Studies BS 210213 | 50 | 50 100
19CS2152/ | Essentials of C&C+HProgramming/ ES 201213 50 50 100
3 19052153 Java Fundamentals {IBM)
6 19ME2154 | Engineering Graphics ES 1101413 50 50 100
PRACTICAL
7 ISME2001 | Engineering Practices ES 01042 50 50 100
Language Competency
8 19HE2071 Enhancement Course-I HS o021 0 100 100
MANDATORY COURSES
19HE2072 | Career Guidance Level — [T .
9 Personality, Aptitude and Career ERC 210lo0] 0] 100 0 100
Development
10 {19HE2073 | Entrepreneurship & Innovation EEC 1(0/0]0] 100 0 100
Total: } 15| 2 {16 {22 | 500 { 500 1000
SEMESTER 111
S.No CC”:;':"’ Course Title Category | L | T|P| C | CIA | ESE | TOTAL
THEORY
1 I19MA3102 | Fourier analysis and transforms BS 3{110] 4 25 75 100
2 19EC3201 | Digital Electronics PC 310101 3 25 75 100
3 19EC3202 | Signals and Systems PC 3110 4 25 75 100
4 19EC3203R | Electronic Circuits PC 31010 3 25 75 100
THEORY WITH LAB COMPONENT
s 19C83252/ | Oops using Java/ Relational PC 21012} 3 50 50 100
191T3252 Database Management System
PRACTICAL
6 19EC3001 | Electronic circuits lab PC 0j0]3|15]| 50 50 100
7 19EC3002 | Digital Electronics Lab PC 0 03|15 50 50 100
MANDATORY COURSES
8 | 19MC3191 | Indian Constitution MC 2{0[0f 0 | 100 0 100
Career Guidance Level — IT1
9 19HE3072 | Personality, Aptitude and Career EEC 210101 0 (| 100 0 100
Development
10 {ISHE3073 | Leadership Management Skills BEC 110|101 O [ 100 0 100
Total | 19| 2 | 8 | 20 | 550 | 450 1000




SEMESTER 1V

Course . TOTA
S.No Code Course Title Category |L |T| P | C | CIA | ESE L
THEORY
1 19MA4104 | Probability and Random BS 3110 |4 25 75 100
Processes
9 19EC4201R | Electro Magnetic Fields and PC 311104 25 75 100
waves
3 19EC4202R | Analog Communication PC 311014 |25 75 100
4 19EC4203R | Linear Integrated Circuits PC 31010 |3 |25 75 100
THEORY WITH LAB COMPONENT
19EC4251 | Control Systems/ Design PC 2{012 | 3 50 50 100
5 /19EC4252 | Thinking-An Introduction
(IBM)
PRACTICAL
19EC4001R | Linear Integrated Circuits Lab PC 0j0|3 |15} 50 50 100
19EC4002 | Analog communication Lab PC 0j0{3 |15} 50 50 100
MANDATORY COURSES
Essence of Indian tradition
8 19MC4191 knowledge/Value Education MC 21010 0 100 0 100
Career Guidance Level - IV
9 ISHE4072 Personality, Aptitude and EEC 21010 0 100 0 100
Career Development
10 19HE4073 | Ideation Skills EEC 210{0 ] 0 100 0 100
Total |20 3| 8 | 21 | 550 | 450 | . 100¢
SEMESTER V
Course .
S.No. Code Course Title Category | L. (T} P | C | CIA | ESE | TOTAL
THEORY
1 19EC5201 Mj:cropmcessor and PC 3 lalols |2 75 100
Microcontroller
2 19EC5202 Transmis'sion lines and PC 31110 |4 25 75 100
19EC53XX | Professional Elective -I/
4 PE 3100|3125 75 100
/19C85331 | Angular JS(IBM)
THEORY WITH LAB COMPONENT




5 19EC5251 Data Communication and PC 2 tol 21 3 50 50 100
Networks
6 19ECS5252 | Digital Signal Processing PC 2 1ol 21| 3 50 50 100
PRACTICALS
7 19EC5001 | VLSI Design Lab PC 3 1.5 50 50 100
19EC5002 Microprocessors and PC ] 1.5 50 50 100
8 Microcontrollers
Lab
MANDATORY COURSES _
9 19HE5071 | Soft Skills - 1 EEC i |1o0l0| 1 100 0 100
10 19HES072 | Design Thinking - EEC 1 [0} 0| 1 100 0 100
Total | 18 10{ 24 | 500 | 500 1000
SEMESTER VI
Course .
S.No. Code Course Title Category | L |T| P | C | CIA | ESE | TOTAL
THEORY
1 19EC6202 | Antenna and Wave PC 311101 4 25 75 100
Propagation
2 19EC6181 | Principles of Management HS 3 [el0| 3 25 75 100
19EC63XX | Professional Elective — 11
3 PE 31070 3 25 75 100
4 | 19XX64XX | Open Elective—I OE 3 |00 3 | 25 | 75 | 100
THEORY WITH LAB COMPONENTS
19EC6251 | Embedded Systems and IOT PC 2 |013]| 3 50 50 100

To |

550

450

1000

19 |1] 6
SEMESTER VII
S.No. C(‘:’:;:'B Course Title Category | L |T| P | C | CIA | ESE | TOTAL
THEORY
1 19EC7201 | Digital Image Processing PC 0{ © 3 25 75 100
5 19EC7202 | Optical and Microwave PC 3 jo] ¢ 3 25 75 100
Engineering




19EC73XX | Professional Elective-J1¥/

3 | 19ECT331 | Blockchain PE 30000 |3} 25| 75 100
4 19XX74XX | Open Elective — 11 OF 3 10| O 3 25 75 100
THEORY WITH LAB COMPONENTS
5 19EC7251 | Wireless Communication PC 2 10| 2 3 50 50 100
PRACTICALS
6 19EC7001 | Digital Image processing PC ¢ (0] 3 {15 50 50 100

Lab
7 I9EC7002 | Optical Communication and PC ¢ |0l 3 15| s0 50 100
Microwave Lab
PROJECT WORK
8 | 19EC7901 | Project Work — Phase I [ EEC o Jo[ 4] 215 | 50 [ 100
Total | 14 (0| 12 | 20 | 300 | 500 860
SEMESTER VIII
S.No. Cg:;ze Course Title Category | L |T| P | € | CIA | ESE | TOTAL
THEORY
1 19EC83XX | Professional Elective -IV PE 3 10| 0| 3 25 75 100
2 19EC83XX | Professional Elective- V PE 31010 3 25 75 100
PROJECT WORK
3 | 19CH890!1 | Project Work —~Phasell | EEC 0 |of16] 8 | 100] 100 [ 200
Total | 6 ¢{16 | 14 150 | 250 400

TOTAL NO OF CREDITS: 165

LIST OF PROFESSIONAL ELECTIVES

S.No. C(‘:‘;‘Ez"' Course Title C::y"g L|T| P | C|cCIA| ESE | TOTAL
PROFESSIONAL ELECTIVE I
1| 198CS301 ﬁﬁﬁ?ﬁnmd pE |3 ]olo | 3| 25| 75 | 100
2 | 19BC5302 | PCB Design PE |3 |0|0 | 3| 25 | 75 100
3 | 19EC5303 | RF System Design PE [3[0)l0 | 3| 25| 75 100
" 4 | 19BC5304 | Network Security PL | 3 (0] 0] 3|25 ] 75 | 100
5 | 19EC5181 | Total Quality Management PE |3 |o|lo |3 ]| 25| 75 | 100
6 19ECA305 | Data Science PE 3100 3 25 75 100
PROFESSIONAL ELECTIVE II
1 | 19EC6301 | Medical Electronics PE {3 |o|lo | 3] 25| 75 100
2 I9EC6302 | Industrial Automation PE 3 /10| 0 25 75 100
3 19EC6303 | Mobile Communication PE 3 10| 0 3 25 75 100




4 |19EC6304 | High Speed Networks PE [ 3o 0 25 | 75 | 100
5 [19EC6182 | E-Commerce Technology PE [ 3 [o] 0 25 | 75 100
6 | 19BC6305 Kg:;::; Reality And A“g‘""“t‘_*d PE | 3|0l o |3 ] 25| 75 | 100
- PROFESSIONAL ELECTIVE III
1 |19EC7301 | Robotics PE [ 3]o]lo{3] 25| 75 100
2 | 19BC7302 | ASIC Design PE |3 ]o|lo |3 |25 75 [ 100
3 19EC7303 | Gilobal Positioning Systems PE 3101 0| 3| 25 75 100
4 19EC7181 | Entrepreneurship Development PE 310034 25 75 100
5 19EC7305 | Cyber Forensics PE 31001 3 25 75 100
6 | 19EC7306 | Embedded Controllers PE | 3]0flo0 3] 257 75 100
PROFESSIONAL ELECTIVE IV
t | 196C8301 mge“"‘”’ks and Deep PE {3 (0|0 |3 (25| 75 | 100
2 | 19BC8303 | Satellite Communication PE [ 3 [o|lo 3|25 75 | 100
3 |A9EC8304 | Wireless SensorsandNetworks | PE | 3 |0} 0 | 3 | 25 75 100
4 | 19ECS181 Ez‘;f;tiggviﬁgm“gn{’“eg‘a‘ed PE | 3lo|o 3|25 75| 100
5 | 19BC8305 | Medical Image Processing PE |3 ]0|o0o |3 |25 75 100
7. | 19EC8312 | Cloud Computing PE | 3]oflo ]3] 25] 75 100
PROFESSIONAL ELECTIVE V
1 19EC8306 | Artificial Intelligence PE 3101013 25 75 100
2 [ 19EC8307 | Low Power VLSI PE | 3]0l o] 3] 25] 75 100
3 | 19EC8308 | Software Defined Radio PE | 3lo{o]|3|25] 75 100
4 | 19EC8309 | Photonic Networks PE |3 ]0f 03] 25| 75 100
5 | 19BC8182 gﬁfﬂ‘g‘;ﬂspmpeﬂy Rightsand | pp 3 fgl o |3 | 25| 75 | 100
6 19EC8310 | Fundamentals of Nano Science PE 3100 3 25 75 100




LIST OF OPEN ELECTIVES

ELECTRONICS AND COMMUNICATION ENGINEERING
S.No. g:::se Course Title Category [L {T | P C | CIA | ESE | TOTAL
1 19EC6401 | Consumer Electronics OFE 3 1010(31{25 75 100
2 19EC7401 | Introduction to 10T OE 3101013125 75 100
LIFE. SKILL COURSES
General Studies for OE
3 191.8Z401 | Competitive 3(10(0|3 {25 75 100
Examinations
19187402 | Human Rights, OE
4 Women’s Rights and 310(0)3 (25 75 100
Gender Equality
5 19187403 | Indian Ethos and OE 3 1o lol3 |25 25 | 100
Human Values
191.8Z404 { Indian Constitution and | OF
6 Political System 3{0(0]3 {25 75 100
4 19L.8Z405 | Yoga for Human OE 3 (o lol3s]2s 75 100
Excellence

{Note: Z Stands for semester, stndents can’t choose twice the course)




LIST OF INDUSTRIAL CORE COURSES

S.Noe. CODE . Courses CAT | L

T|{P|C|CIA|ESE| TOTAL
1 19C81152 | Ohject Oriented Programming usingPython | IC (202 /3] 50 | 50 100
2 19CS2153 | Java Fundamentals Ic (2(0|2/3|50}50 100
3 191T3252" | Relational Database Management System Ic i2{0(2(3]{50]|50 100
4 | 19EC4252 | Design Thinking-An Introduction ic |2[0]2]3)50] 50 100
5 19C85331 | Angular JS IC 210(12{3]50] 50 100
6 19CS86351 | Node JS and Micro services I |2(012|3]50 50 100
7 19CS6255 | IoT and Spring Framework Ic {2{012[3|50] 50 100
8 19EC733!1 | Blockchain IC 2101213150150 100
SEMESTER-WISE CREDIT DISTRIBUTION
B.E./ B.TECH. PROGRAMMES
SN, C:::‘se Credits per Semester C'Il'.l;tiaiis
a I I m v \4 VI VI Vi1
1 HS 4 4 3 11
2 BS 10 10 4 4 28
3 ES 6 8 14
4 PC ‘ 16 17 | 19 12 12 6 82
5 PE 3 3 3 9
6 OCE 3 3 6
7 EEC 2 3 2 8 15
Total 20 22 20 21 24 24 20 14 165
CREDIT DISTRIBUTION
Semester I I 1 v \4 VI VII VII | Total
Credits 20 22 20 21 24 24 20 14 165
* Student can earn extra credit 35 aver and above the total cxédits
P Heghal— /4
Chairman Bo$ Dean Academifts Principal
cggwlég S Dean {ﬁ%aEd;m ics) Hindusthan Cﬁzz:’?;ﬂ::;ﬂl;ﬂwhm og
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Programme  Course Code Name of the Course L T P C
BE 19EC8901 Project Work —Phase H g 0 24 12

The student should be able tu

1. Work in teams to propose, formulate, and solve a chailenging open-ended design problem of
significant scope, depth, and breadth.

2. Understand and incorporate engineering standards and multiple realistic constraints, within realistic

Ocl‘:}:::-ls:iire design time, budget, and performance objectives. ) )
3. Develop a extended prototype of the proposed design and demonstrate the prototype in accordance
with the specifications. .
4. Effeciively communicate information relating to ali aspects of the design proczss in written,
oral,and graphical form.
5.No ) Guidelines

I Apply the knowledge of mathematics, science, engineering fundamentals, and an engineering specialization to the
solution of complex engineering problems.
2, ldentify, formulate, review research literature, and analyse complex engineering problems reaching substantiated :
conclusions using first principies of mathematics, natural sciences, and engineering sciences. :
3. Design solutions for complex engineering problems and design system components or processes that meet the
specified needs with appropriate consideration for the public health and safety, and the cultural, societal, and
environmental considerations. :
4. Use research-based knowledge and research methods including design of experiments, analysis and interpretation
of data, and synthesis of the information to provide valid conclusions.
5. Create, select, and apply appropriate techniques, resources, and modern engineering and IT tools including
prediction and modelling to complex engineering activities with an understanding of the limitations.
6. _Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal and cultural issues
- and the consequent responsibilities relevant to the professional en gineering practice.
7. Understand the impact of the professional engineering solutions in societal and environmental contexts, and
demonstrate the knowledge of, and need for sustainable development,
8. Apply ethical principles and commit to professional ethics and responsibilities and norms of the engineering
practice,
9. Function effectively as an individual, and as a member or leader in diverse teams, and in mudtidisciplinary settings.
10. Communicate effectively on complex engineering activities with the engineering community and with society at
large, such as, being able to comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions,
11. Demonstrate knowledge and understanding of the engineering and management principies and apply these to ones
- own work, as a member and leader in a team, to manage projects and in multidisciplinary environments.
IZ. Recognize the need for, and have the preparation and ability to engage in independent and life-long learning in the
broadest context of technological change.
Formulate a real world problem, identify the requirement and develop the design sofutions.
ldentify technical ideas, strategies and methodologies.
Course Utilize the new tools, algorithms, techniques that contribute to obtain the solution of the project.
Quicome Test and validate through conformance of the developed prototype and analysis the cost
effectiveness.
4. Prepare report and present the oral demonstrations.

L 1
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Course Code Name of the Course L . T P C
Programme
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BE 19EC7301 Rohaotics

The student should be able io
I, Tointroduce the relevance of this course to the existing technology through demonstrations, case
studies, simulations, contributions of scientist, national/intermational policies with a futuristic vision
Course along with socio-economic impact and issues.

Objective To introdice the electranics and software aspects in the design of robots,

To bring out the difterent languages for programming robot.

To specify robot requirements in the industry. .

To introduce latest state of the art robots.

Y 19

Instructional

Unit Description Hours

SCOPE OF ROBOTS
1 The scope of industrial Robots - Definition of an industrial robet - Need for industrial rabots 9
~ Economic and Social issues- applications. .

ROBOT COMPONENTS -
1 Fundanentals of Robot Technology - Automation and Robotics - Robot anatomy - Work 9
volume - Precision of movement - End effectors - Sensors. -

ROBOT PROGRAMMING .
1] Robot Programming - Methods - interlocks textual languagesCharacteristics of Robot level 9 _-
languages, characteristic of task leve! languages.

ROBOT WORK CELL 9
Robot Cell Design and Control - Remate Center compliance - Safety in Robotics,

FUTURE TRENDS _
Teiepresence robof, Autonomous mobile robots, Walker Robots, Solar-ball Robot, 9

Underwater bots, Aerobots, Advanced robotics in Space - Specific features of space robotics
systems — long term technical developments, Next generation robots,

Total Instructional Hours 45

After completion of the course the learner will be abie to

COI: Ability to comprehend and appreciate the significance and role of this course in the present
contemporary world,

CO2: Ability to design and develop robotic based systerms,

CO3: Ability to develop system for industrial automation and medical applications.

CO4: Ability to provide automatic sofution for replacing humans in life threatening area.

Course
Outcome

TEXT BOOQKS:

T1 - Barry Leatham - Jones, "Flements of industrial Robotics”, Pitnian Publishing, 1987,
T2 - J. M. Selig. "Introductory Robotics™, Prentice Hall, 1992.

REFERENCE BOOKS:

R1 - John fovine, "Robots, Android and Anin.atronics”. 2nd Edition. MeGraw-Hill, 2012,

ademics)
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Programme Course code . Name of the course L T P C
BE 19EC8301 Neural networks and Deep learning

]
=
[~
[FE]

To study the fuindamental concepts neural networks and learning algorithms

To present the mathematical, statistical and computational challenges of building neural networks
To introduce radial basis function networks along with applications.

To enable the students to know deep Iearning techniques to support real-time applications

To examine the case studies of neural networks and deep learning,

Unit Description Instructional Hours

Course
Objective

[T ST

BASIC LEARNING ALGORITHMS

Biological Neuron —Models of a Neuron — Network Architectures ; Feed Forward and Feedback g
— Leaming Process — Supervised and Unsupervised Learning - Learning Tasks - Pattern

Recognition and Classification .

PERCEPTRONS AND MULTILAYER PERCEPTRONS
] Learning Algorithms - Perceptron Learning Algorithm~Perceptron Convergence Theorem — 9 :
Perceptron learning and non separable sets — Multilayer Network Architectures.
RADIAL BASIS FUNCTION NETWORKS .
Cover’s Theoréim-on the Separzbility of Patterns — The interpolation preblem —Generalized 9
Radial Basis Function Networks —Hybrid Leaming procedure for Radial Basis Function
Networks — Computer Experiment: Pattern Classification u
ATTRACTOR NEURAL NETWORKS
Associative Leaming — Attractor Neural Network Associative Memory — Linear Associative 9

1]

v Memery — Hopfield-Network — Content Addressable Memory — Boltzmann Machine —
Bidirectional Associative Memory — BAM Stability Analysis - Exror Correction in BAMs.
DBEEP NETWORKS : .
AV Convolutional Neural Networks — Basic Structure: Padding, Strides, ReLU, Pooling, Fully 9
Connected Layers, Interleaving, Local Response Normalization. Case studies :Alexnet, ZFNet,
YGA, GoogleNet, ResNet,
Total Instructional Hours ' 43
CO1l: Understand basics of Neural Networks
Course CO2: Implement various Neural Network models
Outeome © CO3: Realign high dimensional data using reduction techniques in NN
: CO4: Analyze optimization and generalization in NN

CO35: Explore the deep learning applications

TEXT BOOKS:
T1:Simen Haykin, “Neural Networks and Learning machines™. Pearson Education/PHI. 3% Edition. 2009
{Unit £, 1B .
T2:Satish Kumar, “Neural Networks: A classroom approach™. TMH education, 2*¢ Edition, 2013, {Unit 1, 11, [V)
T3:Charu C Aggarwal, Neura] Networks and Deep Learning, Springer, 2015. (Unit V)

REFERENCES BOOKS:
RI-James A. Freeman and David M. Skapura, “Neural Networks Algerithms, Applications and

Programming Techniques™, Pearson Education, 2003,

R2 - Martin T.Hagan, Howard B. Demuth and Mark Beale, “Neural Network Design™. Thomson
Lewning. 2003,

R3 - Michael Nielsen. Neural Networks and Deep Leaming. Determination Press, 2015.

R4 - fan Goodfellow. Yoshua Bengio. Aaron Courville, “Deep Learning™, MIT Press, 201 6.

Chairman - BeS
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BE 19EC8302 Embedded Controllers 3 ¢ 0 3

The student should be able to

Introduce the concept of RISC and CISC microcontroliers.

Study the architecture of PIC and RL 78 family microcontrollers.

Gain knowledge abour multi tasking and the real time operating system.

Learn the features and architecture of MSP430 microcontroller.

Understand the programming and peripheral interface using MSP430 microcontroller families,

Course
Ohbjective

IR

Instructional

Unit Description Hours

RISC PROCESSORS
RISC Vs CISC, RISC properties and evolution, Advanced RISC microcontrollers, PIC 1 8xx
| microcontroller family, Architecture, Instruction set, ROM, RAM, Timer programming, Serial 9
port programming, [nterrupt programming, ADC and DAC interfacing, CCP module and
programming.
CISC PROCESSORS
RL78 16 BIT Microcontroller architecture, addressing modes, on-Chip memory, ADC. 9
interrupts, MAC unit, Barrel shifter, internal and external clock generation, memory CRC, on
chip debug function and self programming, ) _
MULTITASKING AND THE REAL-TIME OPERATING SYSTEM -
The challenge of multitasking and real time, multitasking with sequential programming, State 9
machines, Real time operating system, RTOS services, synchronization and messaging tools,
CCS PIC C Compiler RTOS. Design example: Voltmeter with RS232 serial output.
MSP430 16 - BIT MICROCONTROLLER
The MSP430 Architecture, CPU Registers, Instruction Set, addressing modes, the MSP430
Y family viz. MSP430x2x, MSP430x4x, MSP430x5x. Low power aspects of MSP430 : low .9
power modes, active Vs standby current consumption, FRAM Vs Flash for low power and :
reliability. _
PROGRAMMING AND PERIPHERAL INTERFACE USING MSP430 FAMILIES
Memory mapped peripherals, /O pin multiplexing, Timers, RTC, watchdog timer, PWM _
v control, Analog interfacing and data acquisition, DMA, programming with above internal 9
peripherals using optimal power consumption. Case study: Remote control of air conditioner
and home appliances.

I

11

Total knstructional Hours 45

After completion of the course the learner will be able to
CO1: Discrintinate RISC and CISC processors, and work with PIC microcontroilers,
CO2: Work with the 16 bit microcontroller RL78 and design microcontroller based systems for 2 Real world
application.
Course CO3: Apply the concept of multitasking and RTOS in embedded system design.
Outcome CO4: Gaining design knowledge and concepts on MSP430 family of Microcontroller.
COS5: Ability to design and develop microcontroller based smart electronic system and home appliances.

TEXT BOOKS:

Ti- Muhammad Ali Mazidi, Rolind D. Mckinlay and Danny Causey. "PIC Microcontrolier and Embedded
Pearson Education, 2008. {Linit | and 111).

“Yhairman - BoS







T2-lohn H. Davies, "MSP 430 Micro controller basics®, Elsevier, 2008. (Unit 1V and V),

REFERENCE BOOKS:

RI - Alaxander G, James M. Conard, " Creating fast, Responsive and energy efficient Embedded systems using the
Renesas RL78 microcontroller", Micrium press, USA, Reprinted by 5.P Printers, 2011, (Unit [1}.

R2 - David. E. Simon, "An Embedded Software Primer", Addison-Wesley, Reprint 2015.

R3 - Tim Wilmshurst, *Designing Embedded Systems with PIC microcontrollers-Principles and Applications", Newnes
Publicaticns, 2007.

R4- Douglas V.Hall, "Microprocessor and Interfacing, Programming and Hardware®, Tata Mc Graw Hill Revised, 2™
Edition 2016, 1 1™ Reprint 201 1.

< Ha—
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BE/B.Tech 19EC8303 Satellite Communication

The student should be conversant with
1. Basics of satellite communications and different satellite communication oebits
2. The effect of radio wave propagation in satetlites
3

Course Understand the satellite segment and earth segment

Objective

4. In-depth treatment of sateliite communication systems operation and planning, Link budgets &
planning

5. The various methods of satellite access To understand various applications of satellite

Instructional
Hours

INTRODUCTEION TO SATELLITE COMMUNICATION 9
Historical background, Basic concepts of Satellite Communications, Communication
Networks and Services, Comparison of Network Transmission technologies, Orbital and
1 Spacecraft problems, Growth of Satellite communications. Orbits and Launching Methads:
Introduction, Kepler’s First Law, Kepler's Second Law, Kepler's Third Law, Definitions of
Terms for Earth-Orbiting Satellites, Orbital Elements, Apogee and Perigee Heights, Orbit Per
turbations, Effects of a non spherical earth, Atmospheric drag.
RADIO WAVE PROPAGATION AND POLARIZATON - 9
Radio wave Fropagation: Introduction, Atmospheric Losses, lonospheric Effects, Rain
Il Attenuation, Other Propagation Impairments. Polarization: Introduction, Antenna
Polarization, Polarization of Satellite Signals, Cross Polarization, Discrimination, lonospheric
Depolarization, Rain Depolarization, Ice Depelarization.

THE SPACE SEGMENT AND THE EARTH SEGMENT 9
- The space segment: Introduction, The Power Supply, Attitude Control, Spinning satellite
stabilization, Momentum wheel stabilization, Station Keeping, Thermat Control, TT&C
m Subsystem, Transponders, The wideband receiver, The input demuitiplexer, The power
amplifier, The Antenna Subsystem The Earth Segment: Introduction, Receive-Only Home
TV Systems, The outdoor unit, The indoor unit for analog (FM) TV, Master Antenna TV
System, Community Antenna TV System, Transmit-Receive Earth Stations.
THE SPACE LINK 9
Introduction, Equivalent Isotropic Radiated Power, Transmission Losses, Free-space
_ transmission, Feeder losses, Antenna misalignment tosses, Fixed atmospheric and ionospheric
v ~ losses, The Link-Power Budget Equation, Systen: Noise, Carrier-to-Noise Ratio, The Uplink,
Saturation flux density, Input backoff, Downlink, Output back-off, Combined Uplink and
Downlink C/N Ratio

Unit Description

SATELLITE ACCESS AND SPECIALIZED SERVICES . 9
“Introduction, Single Access, Preassigned FDMA., Demand-Assigned FDMA, Spade System,

TDMA, Preassigned TDMA, Demand-assigned TDMA, Satellite-Switched TDMA, Code-

Division Multipte Access Satellite Mobile and Specinlized Services: Intwoduction, Satellite

Mobile Services, VSATSs, Radarsat. Global Positioning Satellite Sysiem (GPS), Orbcomm,

Iridium.

Total Instructional Hours 45

—f e
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After the completion of the course, the learner will be able to
€O1: Understand principle, working and operation of various sub systems of satellite as well as the earth
station.

Course CO2: Understand Effects of radio propagatinn in satellites
Cutcome CQ3: Apply various communication techniques for satellite applications
CO4: Analyze and design satellite communication link

CO3: Learn advanced techniques and regulatory aspects of satellite communication and Understand role of
satellite in various applications

TEXT BOOKS:

T1- Satellite Communications, by Dennis Roddy {Fourth edition),McGraw Hill

T2 — Satellite Communication Systems Engineering, by Wilbur L. Pritchard, Henri G. Suyderhoud, Robert A. Nelson
{ Second Edition ), Pearson

REFERENCE BOOKS:

R1 — Satellite Communication, by Timothy Pratt, Chartes Bostian, Jeremy Allnutt{Second Edition), John Wiley &
Sons.

R2-Satellite Technology, Principles and Applications, by Anil K. Maini, VarshaAgarwal(Second Edition ), Wiley.

=
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BE

Course
Objective

Unit

11E

Course
Qutcome

Course Code Name of the Course L

(3]

19EC8304 Wireless Sensor and Networks

[. To provide an outline on the characteristics and chalenges of Wireless Sensor Networks

2.To discuss the network architecture of Wireless Sensor Networks
3. To understand various medium access control protocols for WSNs

4.To describe various time synchronization and topology control mechanisms for WSNs

5. To study various routing protocols and discuss the applications of WSNs
Description

OVERVIEW OF WIRELESS SENSOR NETWORKS _
Challenges for  Wireless Sensor Metworks-Characteristic  Requirements, Required
Mechanisms-Difference between MANETs and WSNs- Applications of WSN.

ARCHITECTURES

Single-Node Architecture - Hardware Components-Energy Consumption of Sensor Nodes -
Operating Systems and Execution Environments-Example of sensor Nodes. Network
Architecture -Sensor Network Scenarios- Optimization Goals and Figures of Merit, Gateway
Cancepts.

MEDIUM ACCESS CONTROL PROTOCOLS

Fundamentals of MAC protocols - Low duty cycle protocols and wakeup concepts -
Contention-based protocols ~Sghedule-based protocols « SMAC - Traffic-adaptive mediun
access protocol (TRAMA) - The IEEE 802.15.4 MAC protocol. Naming and addressing:
Fundamentals-Address and Name Management, Assignment of MAC Addresses.

TIME SYNCHRONIZATION AND TOPOLOGY CONTROL

[ntroduction ~to time synchronization problem-Protocols based on  sender/receiver
synchronization-lecalization and positioning-possible approaches-single — hop localization
positioning in multi-hop environments- Topology control -Motivation and basic ideas
controlling topology in flat network-hierarchal networks by dominating sets-hierarchal
networks by clustering-combining hierarchal topologies and power control,

ROUTING PROTOCOLS AND APPLICATIONS
Gossiping and agent-based unicast forwarding-Energy-efficient unicast-Broadeast and

- Multicast-Geographic routing -Mobile nodes, Application-Target detection and tracking-edge

detection-Field sampling
Total Instructionat Hours
CO4: Outline the characteristics and challenges of Wireless Sensor Networks

CO5: Pemonstrate the WSN network architecture and its operation
CO6: Summarize various medium access protocols used for WSN.

Instructional
Hours

CO4: lllustrate the various mechanism for time synchronization and topology control in WSN

CO35: Infer the routing techniques used in WSN

TEXT BOOKS:
Ti-Holger Karl & Andreas Wiilig. “Protocols and Architectures for Wireless Sensor Networks™, Jchn Wiley, 2005.

T2- Feng Zhao & Leonidas J. Guibas, “Wircless Sensor Networks- An Information Processing  Approach™, Morgan
Khaufmann Publishers’

REFERENCE BOOKS:

R1- KazemSohraby. Danicl Minoli, &TaicbZnati. "Wireless Sensor Networks-Technology, Protocols, And

Applications™. John Wilev, 2007.
R2-Anna Hac. “Wireless Sensor Network Designs™. John Wiley. 2003.

Rs-Edgar H.Callaway.fr. and Edgar H.Caliaway, “Wircless Sensor Networks 1 Architectures and Protocols™. CRG Press,

August 2003,

R a—
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BE 19EC8305 Medical Image Processing

1. To acquaint the basic concepts of various medical imaging modalities
2. To understana the concepts of ultrasound imaging methodologies

To familiarize the medical image formats and basic processing methedologies

L)

Course Objective o o
To analyse the computaticnal methods for segmentation in medical imaging

AL

To interpret image guided and computer aided diagnosis of diseases.

Unit Description Instructional
. : Hours

INTRODUCTION TO MEDICAL IMAGING

Introduction to medical imaging technology, systems, and modalities. importance;

] applications; trends; challenges. Medical image Formation Principles: X-Ray physics;
X-Ray generation, attenuation, scattering; dose Basic principles of CT; reconstruction
methods; artifacts.

NUCLEAR IMAGING

PET and SPECT Ultrasound Imaging methods; mathematical principles: resolution;

noise effect;3D imaging; Medical Image Search and Retrieval Current technology in 9
medical image search, Image Guided Surgery, Image Guided Therapy, Computer

s Aided DiagnosisfDiagnostic Support Systems.

MEDICAL IMAGE STORAGE AND PROCESSING

Medical Image Storage, Formats: DICOM Radiology Information Systems (RIS) and

I Hospital Information Systems (HIS). Medical Image Processing, Enhancement,
Filtering Basic image processing algorithms Thresholding; contrast enhancement;
SNR characteristics; filteringshistogram modeling.

MEDICAL IMAGE SEGMENTATION

Histogram-based methods; Region growing and watersheds; Markov Random Field

v "models; active contours; medel-based segmentation. Multi-scale segmentation; semi-
automated methods; clustering-based methods; classification-based methods;
optimization techniques

MEDICAL IMAGE ANALYSIS OF SHAPE AND TEXTURE

Representation of shapes and contours — Shape factors — Models for generation of

texture — Statistical analysis of texture — Fractal analysis — Fourier domain analysis of

texture — Segmentation and structural analysis of texture. Pattern classification and 9
diagnostic decision — Measures of diagnostic accuracy — Applications: Contrast
enhancement of mammograms — Detection of calcifications by region growing —

Shape and texture analysis of tumours.

Total Instrectional Hours

Chairman - BoS
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Upon Completion of the course, the students should be able to:

COi: Analyze various medical Imaging modalities
CO2: Analyze various methodologies to interpret the ultrasound images.
CO3: Design and implement image processing applications that incorporates
different concepts of medical Image Processing
Course Qutcome
COo4: Critically analyze different approaches to implement mini projects in medical
domain _
COs; extract, model, and analyze information from medical data and applications in

order o help-diagnosis, treatment and monitoring of diseases through computer

science.

TEXT BOOKS:

1 Paul Suetens, "Fundamentals of Medical Imaging", Second Edition, Cambridge University Press, 2009.

2 Sinha G. R, Patel, B. C., “Medical Image Processing: Concepts And Applications”, Prentice Hall, 2014,
3 3. Michael Fitzpatrick and Milan Sonka, "Handbook of Medical Imaging, Volume 2. Medical Image Processing and

)
Analysis”, SPIE Publications, 2009,

-~

REFERENCE BOOKS :

KayvanNajarian. Robert Splinter, “Biomedical Signal and Image Processing™. Second Edition, CRC Press, 2014,
Gonzalez R C, Woods R E, “Digital Image Processing”, Third Edition.Prentice Hall. 2007- N
Geoff Dougherty, "Digital lmage Processing for Medical Applications”, First Edition, Cambridge University Press, 2009,
John L. Semimlow, "Biosignal and Medical Image Processing”, Second Edition, CRC Press, 2008.

el o —

5 Deserno T M, “Biomedical Image Processing™, Springer, 201 1.
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Programme  Course Code Name of the Course L T P C

W

BE ISECR181 Foundation Skills In Integrated Product Development 3 o 0

l. To introduce fundamental aspects of Integrated Product Development.
2. To understand the concept of selection and testing Methodologies.
3.To know the concepts of various layouts and architecture of product.
4, To study the various industrial process tool and design techniques.
5. To analyze estimation, planning and design for manufacturing and product development,

Course
Objective

Unit Deseription lnst;;uchonal
. ours
FUNDAMENTALS OF PRODUCT DEVELOPMENT
Global Trends Analysis and Product decision - Social Trends - Techuical Trends-
Economical Trends - Environmental Trends - Political/Policy Trends - Introduction 1o 9
Product Development Methodologies and Management - Overview of Products and
Services - Types of Product Development - Overview of Product Development
methodologies - Product Life Cycle - Product Development Planning and Management.
REQUIREMENTS AND SYSTEM DESIGN ;
Requirement Engineering - Types of Requirements - Requirement Engineering - traceability :
1F - - Matrix and Analysis - Requirement Management - System Design & Modeling - 9 f"
Introduction to System Modeling - System Optimization - System Specification - Sub-
System Design - Interface Design,
DESIGN AND TESTING Conceptualization
Industrial Design and User Interface Design - [ntroduction to Concept generation
Techniques — Challenges in Integration of Engineering Disciplines - Concept Screening &
11 Evaluation - Detailed Design - Component Design and Verification — Mechanical, 9
. Electronics and Software Subsystems - High Level Design/Low Level Design of S/W
- Program - Types of Prototypes, S/W Testing- Hardware Schematic, Component design,
B Layout and Hardware Testing — Prototyping - Introduction to Rapid Prototyping and Rapid
Manufacturing - System Integration, Testing, Certification and Documentation
SUSTENANCE ENGINEERING AND END-OF-LIFE (EOL) SUPPORT
Introduction to Product verification processes and stages - Iniroduction to Product
v Validation processes and stages - Product Testing Standards and Certification - Product "9
Documentation - Sustenance -Maintenance and Repair — Enhancements - Product Eol -
Obsolescence Management — Configuration Management - Eol. Disposal
BUSINESS DYNAMICS — ENGINEERING SERVICES INDUSTRY The Industry —
Engineering Services Industry - Product Development in Industry versus Academia —The
IPD Essentials - Introduction to Vertical Specific Product Development processes - 9
Manufacturing/Purchase and Assembly of Systems - Integration of Mechanical, Embedded
and Software Systems — Product Development Trade-offs - Intellectual Property Ri shts and
Confidentiality — Security and Configuration Management.

Teotal Instructional Hours 45

COJ; Define, formulate and analyze a problem

CQ2: Solve specific problems independently or as part of a team

CO3: Gain knowledge of the Innovation & Product Development process in the Business Context
CO4: Work independently as well as in teams

CO5: Manage a project from start to finish

Course
Qutcome

TEXT BOOKS:
T1-Product Design and Development. Karl T.UIrich and Steven D.Eppinger, MeGraw —Iill International Edng. 1999

C&girmn - BeB
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REFERENCE BOOKS:

R1-Concurrent Engg./Integrated Product Development. Kemnneth Crow, DRM Associates, 6/3, ViaOlivera, Palos
Verdes, CA 90274(310) 377-569, Workshop Book

R2-Effective Product Design and Development, Stephen Rosenthal, Business One Orwin, Homewoed, 1992,
ISBN,1-55623-603-4.

R3-Tool Design — Integrated Methods for successful Product Engineering, Stuart Pugh, Addison Wesley Publishing,
mours, NY, 1991, {SBN 0-202-41639-5.
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Programme

BE

Course
Objective

Unit

v

Course
Outcame

-4{Hmnﬂ~'
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Course Code Name of the Course L T

1SEC8306 Artificial Intelligence 3

The student should be able to

Understand concept of Al & the various characteristics of Intelligent agents
Learn the different search strategies in Al

Leamn to represent knowledge in solving Al problems

Understand the different ways of Learning

Know about the various applications of Al

@ W=

Deseription

INTRODUCTION

Al-Definition — Foundation & History of Astificial Intelligence —intelligent Agents— Agents &
Environments, Concept of Rationality, Structure of Agents

PROBLEM SQLVING METHODS

Solving Problems by searching: Uninformed — Informed (Heuristics) search strategies,
Beyond Classical seareh: Local Search Algorithms and Optimization Problems - Searching
with Partial Observations ~Adversarial Search: Game Playing - Optimal Decisions in Games,
Alpha - Beta Pruning - Stochastic Games. Constraint Satisfaction Problems: Constraint
Prapagation - Backtracking Search - '
KNOWLEDGE, REASONING & PLANNING — ..

First Order Logic: Syntax and Semantics —Unification and Lifting — Forward Chaining-
Backward Chaining — Resolution, Classicat Planning- Algorithms, planning Graphs,
Hierarchical & multi agent planning -- Knowledge Representation - Ontological Engineering-
Categories and Objects — Events - Mental Events and Mental Objects - Reasonin B Systems for
Categories - Reasoning with Defaul=Information - -
LEARNING - )

Forms of Learning, Supervised Learning, Learning Decision trees, Artificial Neural networks,
Support vector machines, Knowledge in Learning, Inductive Logic Programming, Statistical
Learning, Active & passive Reinforcement Learning.

AL APPLICATIONS

Natural Language Processing: — Language Modeis — Information Retrieval- [nformation
Extraction — Natura! Language for communication: Machine Translation — Speech
Recognition — Robotics: Robot Hardware, Perception — Plannin 2 ~ Moving, Robotic software

- Architectures.

Tatal Instructional Hoars

After completion of the course the learner will be able to
COl: Use appropriate search algorithms for any Al problem.

P

C

Instructional

Hours

CO2: Represent a problem using first order and predicate logic Write Genetic Algorithm to solve the

optimization problem
CO3: Provide the apt agent stratey to solve a given problem,
CO4: Usc Learning methods for the difTerent types of prablem
CO5: Design applications for NLP that use Anificial Intelligence

o{Acad
Dea HICET
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T1- S. Russell and P. Norvig, "Artificial Intelligence: A Modern Approach!, Prentice Hall, Third Edition, 2009. (Unit { to V)
T2 - 1. Bratko, —Prolog: Programming for Artificial Intelligence, Fourth edition, Addison-Wesley Educational Publishers Inc.,

201 1. (Unit ] to V)

REFERENCE BOOKS:

RI-M, Tim Jones, —Artificial Intelligence: A Systems Approach(Computer Science)l, Jones and Bartlett Publishers, Inc,;

First Edition, 2008
R2-David L.. Poole and Alan K. Mackworth, —Antificial Intelligence: Foundations of Computational Agents, Cambridge
Universtty Press, 2010. :

R3-Gerhard Weiss, —Multi Agent Systemsl, Second Edition, MIT Press, 2013
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Programme  Course Code Name of the Course L T P C

BE 19EC8307 Low Power VLSI 3 0 0 3

The student should be able to

1. To gain knowledge about sources of power,
Course 2. To throw light cn the power optimization techniques.
Objective 3. To learn about the design of low power CMOS circuits.
4. To identify suitable techniques to estimate the power dissipation.
5. To explore memory circuits with low power dissipation,
Unit Description Instructional
Hours
POWER DISSIPATION IN CMOS
I Hierarchy of limits of power — Sources of power consumption ~ Physics of power dissipation 9
in CMOS FET devices — Basic principle of low power design.
POWER OP’TIMIZATION
1 Logic level power optlmlzat!on — Circuit level low power design — circuit techniques for 9
reducing power consumption in adders and multipliers.
DESIGN OF LOW POWER CMOS CIRCUITS
Computer arithmetic techniques for low power system — reducing power consumption in
HI 9
memories — low power clock, lnter connect and layout design — Advanced techniques - Spec1al
techniques, =
POWER ESTIMATION
v Power Estimation techniques — logic power es(tmauon — Simulation power analysis — 9
Probabilistic power analysis.
v SYNTHESIS AND SOFTWARE DESIGN FOR LOW POWER i 9
Synthesis for low power — Behavioral level transform — software design for low power.
Total Instructioral Hours 45
After completion of the course the learner will be able te
CO1: Gain the knowledge to differentiate the various sources of power
Course CO2: Toanalyze the different techniques in low power design.
o CO3: To identify the power reduction technicques based on technology independent and techno!ogy
utcome
dependent Power dissipation mechanism in various MOS logic style.
CO4: To analyze suitable techniques to estimate the power dissipation.
CO3: To design memory circuits with low power dissipation.
TEXT BOOKS:

Tl.Kaushik Roy and §.C.Prasad. "Low power CMOS VLSI circait design”, Wiley, 2000,
T2.Dimitrios Soudris, ChirstianPignet, Costas Goutis, “Designing CMOS Circuits for Low Power”, Kluwer, 20032,

REFERENCE BOOKS:

R1.J.B.Kulo and J.H Lou, “Low voltage CMOS VLSI Circuits™, Wiley 1999,
R2Y. A.P.Chandrasekaran and R, W, Broadersen, “Low power digital CMOS design™, Kluwer, 1995,

R3.Gary Yeap. “Practical low power digital VLSF design™. Klinwer. | 998,
R4 AbdelatifBelaouar. Mohamed.LElmasry, “Low power digital VLS design™. Kluwer, 1995.
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Programme Course code Name of the course L T P C

BE 19EC8308 Software Defined Radio

L2
<
L=
L")

To study abont comprehensive knowledge of most technical aspects of SDR.
To understand the operations and applications of SDR

To know about up-io-date treatment of the Jatest technologies.

To study the system design implementations.

To know more about smart radio for future.

Course
Objective

Yo N e

Unit Description !nst]_riuctmnal
' ours
INTRODUCTION TO SOFTWARE DEFINED RADIO
The Need for Software Defined Radios (SDR) - Definition, Characteristics and Benefits of a 9
SDR- Architecture evolution of SDR — Foundations, technology tradeoffs and architecture
implications - Antenna for Cognitive Radio - Design Principles of a Software Radio.
FUNCTIONAL ARCHRITECTURE OF $SDR
* Basics of SDR - Essential functions of SDR— Goals of architecture of SDR - Hardware and
" Software architecture of SDR - Computational properties of processing resources- Top level 9
component topology- Interface topologies among plug and play modules - SDR as platform for
cognitive radio.
COGNITIVE RADIO o
Introduction to Cogpitive Radio - Motivation and Purpose - Marking radio self aware and
Ml cognitive techniques — Organization of Cognitive tasks -Enabling location and environment 9
awareness in cognitive radios- Design Challenges associated with CR. - [EEE 802 Cognitive
Radic related activities. :
FUNCTIONAL ARCHITECTURE OF COGNITIVE RADIO
Cognitive Radio Capabilities-Cognitive Transceiver architecture - Radio Resource Allocation
v for Cognitive Radio - Spectrum Allocation in Cognitive Radio Networks -Spectrum Sensing — 9
Spectrum Sharing — Spectrum Mobility — Spectrum Managenteni — Regulatory issues —
Emerging Cognitive Radio Applications in Ceilular Networks.
SMART RADIO FOR FUTURE
Dynamic Spectrum Access- Cognitive Cycle concept- Technologies supporting the Cognitive 9
Radio concept-Spectrum Awareness- Radio Spectrum models- Spectrum measurement
techniques — Concept and architecture of TV White Spaces.

TOTAL INSTRUCTIONAL HOURS 45

COI: ToAnalyze technical aspects of SDR.
CO2: To apply the corcept of SDR.
CO3:Toanalyze the latest technologies.

CO4: To design architecture of cognitiveradio.
CO5: To apply the smart radio concept.

Course Gutcome

TEXT BOOKS:

T1- Andreas F. Molisch, “Wireless Communications™, 2nd Edition, John Wiley & Sons Lid, 2011.

T2- H. Venkataraman, G. Muntean (editores}. Cognitive Radio and its Application for Next Generation Celiular
and Wireless Networks. 2013, Spriger, ISBN 978-04.007-1826-5.

REFERENCE BUOKS;

RI1- Markus Dillinger, “Sofiware Defined Radio: Architectures. Systems and Functions™, 2003.

R2- TuseyinArslan , “Cognitive Radio, Software Defined Radio and Adaptive wireless system.Springer, !}
edition ,September 24. 2007,
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Programme  Course Code Name of the Course L T P C

BE I19EC830% Photonic Networks 3 0 0 3

The student should be able

i. To understand the importance of the backbone infrastructure for our present and future
communication needs.

2. To familiarize them with the architectures and the protocol stack in use,

Course A To understand the differences in the design of data plane and the control plane and the routing,
Objective ’ switching and the resource allocation metheds and the network management and protection

inethods

4. To study the advances in networking and switching domains and the future trends.

5. To study the network management and protection methods,

Instructional

Unit Description Hours

OPTICAL SYSTEM COMPONENTS

| Light Propagation in optical fibers — Loss & bandwidth, System limitations, Noniinear 9
effects; Solitons; Optical Network Components - Coupiers, Isolators & Circulators,
Multiplexers & Filters, Optical Amplifiers, Switches, Wavelength Converters..

OPTICAL NETWORK ARCHITECTURES :

Introduction to Optical Networks; SONET / SDH, Metropofitan-Area Networks, Layered 9
Architecture; Broadcast and Select Networks — Topologies for Broadcast Networks, Media-

- Access Control Protocols, Wavelength Routing Architecture,

WAVELENGTH ROUTING NETWORKS
{1 The optical layer, Optical Network Nodes, Routing and wavelength assignment, Traffic 9
Grooming in Optical Networks, Architectural variations- Linear Light wave networks.

PACKET SWITCHING AND ACCESS NETWORKS
Photonic Packet Switching — OTDM, Multiplexing and Demultiplexing, Synchronization,

v Broadcast OTDM networks, Switch-based networks, Contention Resolution Access Networks 9
— Network Architecture overview, Optical Access Network Architectures and OTDM
networks..

NETWORK DESIGN AND MANAGEMENT
Transmission System Engineering — Systent model, Power penalty - transmitler, receiver,

v crosstalk, dispersion, Wavelength siabilization, Overall design considerations, Control and g
Management — Network management functions, Configuration management, Performance
management. Fault management, Qptical safety, Service interface.

Total Instructional Hours 45

- Chairmas-- BoS
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After completion of the course the learner will be able to
CO1: To gain knowledge on Photonic components in optical communication systems.
CQO2:To know concept of Optical modulation and demodulation techniques.
CO3: To understand the basic aspects of routing networks .
Course CO4: To Analyze the architectures and the protocol stack.
Outcome CO5: To Compare the differences in the design of data plane, control plane, routing, switching,
resource allocation methods, network management and protection methods.

TEXT BOOKS:

T1-. RajivRamaswami and Kumar N. Sivarajan, —Optical Networks: A Practical Perspectivel, Harcourt Asia Pte Lid., Second
Edition 2004 -UNIT 1, UNIT I, UNIT lil, UNIT IV, UNIT V

T2-C. Siva Ram Moorthy and Mohan Gurusamy, —WDM Optical Networks: Concept. Design and Algorithms!, Prentice Hall
of India, Ist Edition, 2002.. UNIT 1

REFERENCE BOOKS:
R}l - Gerd Keiser — Optical Fiber ; Third edition 2000

R2 - P.E. Green, Jr., —Fiber Optic Networksl, Prentice Hall, NI, 1993.
R3 - Biswanath Mukherjee, —Optical WDM Networksl, Springer Series, 2006.
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Programme Course code Name of the Course L T P C
BE 21EC831¢8 FUNDAMENTALS OF NANOSCIENCE 3 0 0 3

The student should be made to:
1. Study the basics of Nano science and Material

2. Understand the various preparation methods
Course Objective 3. Study the various nanomaterials preparation, properties and applications
4. Learn the different types of characterization techniques
5. Study the applications of Nano science
. . Instructional
Unit Description Hours

INTRODUCTION TO NANOSCIENCE

Nanoscale Science and Technology- mplications for Physics, Chemistry, Biology and

I Engineering-Classifications of nanostructured materials- Nano particles- quantum dots, 9 '5
nanowires ultra-thin films-multilayered materials. Length Scales involved and effect on i
properties: Mechanical, Electronic, Optical, Magnetic and Thermal properties. Introduction
to properties and motivation for study (qualitative only),

GENERAL METHODS OF PREPARATION

1 Bottom-up Synthesis-Top-down Approach: Co-Precipitation, Ultrasonication, Mechanical 9
Milling, Colloidal routes, Seif-assembly, Vapour phase deposition, MOCVD, Sputtering,
Evaporation, Molecular Beam Epitaxy, Atomic Layer Epitaxy, MOMBE.,

NANOMATERIALS

Nano forms of Carbon - Buckminster fullerene- graphene and carbon nanotube, Single wali
carbon Nanctubes (SWCNT) and Multi wall carbon nanotubes (MWCNT)- methods of
i synthesis(are growth, laser ablation, CVD rcutes, Plasma CVD), structure-property
- Relationships applications Nano metal oxides-ZnQ, TiO2,MgQ, ZrQ2, NiO, Nano alumina,
Ca0, AgTiO2, Ferrites, Nano clays-functionalization and applications-Quantum wires,
- Quantumn dots-preparation, properties and applications

CHARACTERIZATION TECHNIQUES

v X-ray diffraction technique, Scanning Electron Microscopy - envirommental techniques, 9
Transmission Electron Microscopy including high-resolution imaging, Surface Analysis
techniques FM, SPM, §TM, SNOM, ESCA, SIMS-Nano indentation

APPLICATIONS

Nano InfoTech: Information storage- Nano computer, molecular switch, super chip,
nanocrystal, Nano biotechnology: Nano probes in medical diagnostics and biotechnology,

v Nano medicines, Targeted drug delivery, Bio imaging - Micro Electro Mechanical Systems 9
{MEMS), Nano Electro Mechanical Systems (NEMS)- Nano sensers, Nano crystalline
silver for bacterial inhibition, Nanoparticles for sun barrier products - In Photostat, printing,
solar cell, battery.
Total Instructional Hours 4







Upon Completion of the course, the students shouid be able to:

CO1: Familiarize about the science of nanomaterials

CO2: Demonstrate the preparation of nanomaterials
Course Qutcome
CO3: Familiarize about the properiies and applications of nanomaterials

CO4: Analyze the different types of characterization techniques in nanoscience

CO5: Will develop knowledge in different applications of Nano science

TEXT BOOKS:

T!. A.S. Edelstein and R.C. Cammesrata, eds., “Nanomaterials: Synthesis, Properties and Applications”, Institute of Physics
Publishing, Bristol and Philadelphia, 1996, :

T2. ™ John Dinarde, “Nanoscale Characterization of surfaces & Interfaces”, 2nd edition, Weinheim Cambridge, Wiley-VCH,
2000,

REFERENCES:
RE. G Timp, “Nanotechnology™, AIP press/Springer, 1999.

RZ. Akhiesh Lakhtakia,"The Hand Book of Nano Technology, Nanometer Structure, Theory, Modeling and Simulations”.
Prentice-Hali of India (P} Ltd, New Delhi, 2007.
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Programme  Course Code Name of the Course LT P C

" BE 19EC8182 Inteliectual Property Rights and [nnovations 3 0 0 3
The student should be able
1. To introduce findamental aspects of Intellectual property Rights
Course 2. Tounderstand the concept of Patents and copyrights.
Objective 3. To know the concepts of WIPO and GATT.
4.  Tostudy the Strategies and legislations of IPR.
3. Toanalyze Patents, Copyright and related rights by case studies
. i Instructional
Unit Pescription Hours
INTRODUCTION
I Invention and Creativity — Intellectual Property (IP) — Importance —Protection of [PR — 9
Basic types of property (i. Movabie Property ii. Immovable Property and iii. Intellectual
Property).
PATENTS & COPYRIGHTS
1P — Patents — Copyrights and related rights — Trade Marks and rights arising from
It Trademark registration — Definitions — Industrial Designs and Integrated circuits — 9
Protection of Geographical indications at national and international leveis — Application
Procedures.

-

INTRODUCTION TO WIPO & GATT
1l International convention relating to Intellectual Property — Establishment of WIPQ — 9
- Mission and Activities — History — General Agreement on Trade and Tariff (GATT).

. WTO AND STRATEGIES - . )
v Indian Positicn Vs WTO and Strategies — Indian-1PR legislations — commitments to. WTQ- 9
Patent Ordinance and the Bill — Draft of a national Intellectual Property Policy —Present
against unfair compelition.
.CASE STUDIES
v Case Swudies on — Patents (Basmati rice, turmeric, Neem, etc.) — Copyright and related 9
rights — Trade Marks — Industrial design and Integrated circuits — Geographic indications
— Protection against unfair competition
Totat Instructional Hours 45
After completion of the course the learner will be able to
COI: To gain knowledge on IPR.
Course CO02:To know concept of Patents and copyrights.
Outcome CO3: To understand the concepts of WIPO and GATT.
C04: To infer the Strategies and legislations of PR
CO3: To analyze Patents, Copyright and related rights by various case studies,
TEXT BOOKS:

Ti- WIPQ Intellectual Property Handbook: Policy, Law and Use WIPO PUBLICATION
NO, 489 (E) ISBN 92-803-1291-7 WIPQ 2004 Second Edition UNIT i1 ,UNIT HI ,UNIT V

T2-. Intellectual Property Rights and Glabal Capirtalism: The Political Economy of the Trips Agreement
Donald G. Richards M E Sharpe Inc publisher . 2004 UNIT 1V

REFERENCE BOOKS:

R - Intellectual Property Today : Volume 8. No. 5, May 2001, |www.iptoday.com).
R2 - Using the Internet for non-patent prior art searches. Derwent 1P Matters. July 2000.
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DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS

CBCS PATTERN

UNDERGRADUATE PROGRAMMES

B.E ELECTRONICS AND COMMUNICATION ENGINEERING (UG)

REGULATION-2019

(For the students admitted during the academic year 2020-2024 and onwards)

SEMESTER 1
$.No. c(.:::;:e Course Title Category |L [T|P | C | CIA | ESE | TOTAL
o ... THEORY =
"'t [19HE1101 | Technical English . .. .. HS 2 25 | 75 100
5 19MA1103 Calcu!us and Differential RS 3 olal 2 75 100
Equations
THEORY WITH LAB COMPONENT
3 19PH1151 | Applied Physics BS 2 23} 350 50 100
4 19CY1151 | Chemistry for Engineers BS 2 23] 50 50 100
Python Programming and
5 :zgss 11115:;” Practices/ Object Oriented ES 2 23] 50 50 100
Programming using Python(IBM)
19E i i
6 9EC1153 E%ectr'on devices and Electric ES 5 213 s0 50 100
Circuits
PRACTICAL
7 |19HE1071 | LAneuage Competency HS 0 2|1] 0 [100] 100
Enhancemenl Course-I
MANDATORY COURSES
Career Guidance Level — 1
8 |19HE1072 | Personality, Aptitude and Career EEC 2 o(o| 100 0 100
Development
Total : | 15 10 | 20 | 350 | 450 800




As Per AICTE Norms 3 Weeks Induction Programme is Added in The First Semester as an Audit Course

SEMESTER II
$.No. CC“;‘:I':e Course Title Category | L |T| P | C | CIA | ESE | TOTAL
THEQRY
1 19HE2101 | Business English for Engineers HS 211,037 25 75 100
19MA2103
2 Linear Algebra, Numerical BS 3(11014] 25 75 100
Methods and Transform Calculus
THEORY WITH LAB COMPONENT
3 19PH2151 | Material Science BS 2101213 5 50 100
4 19CY2151 | Environmental Studies BS 210213 50 50 100
19CS2152/ | Essentials of C&C++Programming/ ES 21012 (3] 50 50 100
5 19CS$2153 Java Fundamentals (IBM)
6 ISME2154 | Engineering Graphics ES 110(4/[3]| 50 50 100
PRACTICAL
7 19ME2001 | Engineering Practices ES 00142 50 50 100
Language Competency
8 19HE2071 Enhancement CourseIl HS 00|21 0 100 100
MANDATORY COURSES
19HE2072 | Career Guidance Level — 11
9 Personality, Aptitude and Career EEC 210]l0]| 0] 100 0 100
Development
10 19HE2073 | Entrepreneurship & Innovation EEC 1101001 100 0 100
Total: | 15 |2 16 | 22 | 500 | 500 | 1000
3 SEMESTER III - '
S.No cé.:;-:e Course Title Category |L | T | P | € | CIA | ESE | TOTAL
THEORY
1 19MA3102 | Fourier analysis and transforms BS 31101 4 25 75 100
2 19EC3201 | Digital Electronics PC 31001 3 25 75 100
3 I9EC3202 | Signals and Systems PC 311,01 4 25 75 100
4 19EC3203R | Electronic Circuits PC 310101 3 25 75 100
THEORY WITH LAB COMPONENT
19CS83252/ | Oops using Java/ Relational PC 210124 3 50 50 100
> | 19113252 | Database Management System
PRACTICAL
6 19EC3001 Electronic circuits lab PC 010 13}15]| 5 50 100
7 19EC3002 | Digital Elcctronics Lab PC 00131 L5]| 50 50 100
MANDATORY COURSES
8 19MC3191 | Indian Constitution MC 210101{ 0 | 100 0 100
Career Guidance Level - 111 '
9 19HE3072 | Personality, Aptitude and Career EEC 2(0(0] 0} 100 0 100
Development
10 19HE3073 | Leadership Management Skills EEC 1100} O 100 0 100
Total (19 2 | 8 | 20 | 550 | 450 1000




SEMESTER IV

Course . TOTA
S.No Code Course Title Category (L [T C | C1A | ESE L
THEORY
1 19MA4104 | Probability and Random BS 301 4 25 75 100
Processes
9 19EC4201R | Electro Magnetic Fields and pPC 3|1 4 25 75 100
waves
3 19EC4202R | Analog Communication PC 3|1 4 | 25 75 100
4 19EC4203R | Linear Integrated Circuits PC 3|0 3 25 75 100
THEORY WITH LAB COMPONENT
19EC4251 | Control Systems/ Design PC 210 3 50 50 100
5 /19EC4252 | Thinking-An Introduction
(IBM)
PRACTICAL
6 19EC4001R | Linear Integrated Circuits Lab PC 0 1.5 50 50 100
7 19EC4002 | Analog communication Lab BC 0 1.5 | 50 50 100
MANDATORY COURSES
Essence of Indian tradition
8 | 19MC4191 knowledge/Value Education MC 2|0 0 100 0 100
Career Guidance Level - IV y [ B §
9 | 19HEA4072 Personality, Aptitude and EEC 2 100 0 100}
Career Development
10 19HE4073 | Ideation Skills EEC 2 0 100 0 100
Total | 20 21 | 550 | 450 | 1000
SEMESTER V
S.No. C(‘:’(‘::l'ze Course Title Category | L |T C | CIA | ESE | TOTAL
_ THEORY
Microcontroller
2 19EC5202 Transmis'sion lines and PC 3 |1 4 | 25 75 100
WaveGuides
3 19EC5203 VLSI Design PC 3 |o 3 25 75 100
19EC53XX | Professional Elective -1/
4 PE 3 |0 3 25 75 100
/19C85331 Angular IS(IBM)
THEORY WITH LAB COMPONENT




Networks
PRACTICALS
7 19EC5001 | VLSI Design Lab PC 3(15] 50 50 100
19EC5002 Microprocessors and PC 3115] 50 50 100
8 Microcontrollers
Lab
MANDATORY COURSES
9 19HES071 | Soft Skills - I EEC 1 01 100 0 100
10 19HES072 | Design Thinking BEC 1 o 1. 100 0 100
Total | 18 10| 24 | 500 | 500 1006
SEMESTER V1
$.No. Cé’:;ze Course Title Category | L P| C | CIA | ESE,| TOTAL
THEORY
1 19EC6202 | Antenna and Wave PC 3 0| 4 25 75 100
Propagation
2 19EC6181 | Principles of Management HS 3 01 3 25 75 100
19EC63XX | Professional Elective ~ 11
3 PE 3 0] 3 25 75 100
19XX64XX 1 - OE. _ 3 lojo| 3| 25| 75 | 100
19]5C6251 Embedded Systems and IOT PC 2 313 50 50 100

I MANDATORY COURSES ————

Total |

. SEMESTER VII
S.No. Cg:z" Course Title Category | L P | C | CIA | ESE | TOTAL
THEORY
1 19EC7201 | Digital Image Processing PC 3 03] 25 | 75 | 100
) 19EC7202 | Optical and Microwave PC 3 0 | 3|25 | 75 | 100

Engineering




19EC73XX | Professional Elective-H I/
3| /19EC7331 | Blockchain PE 310010312 75 | 100
4 19XX74XX | Open Elective — II OE 3101 0 3 25 75 100
THEORY WITH LAB COMPONENTS
5 19EC7251 | Wireless Communication PC 2 101 2 3 50 50 100
PRACTICALS
6 19EC7001 | Digital Image processing PC 0 |0] 3 |15 50 50 100
Lah
7 19EC7002 | Optical Communication and PC D 10 3 | 1571 50 50 100
Microwave Lab
PROJECT WORK
8 | 19EC7901 | Project Work — Phase | | EEC 0 (ol 4] 2[5 | 50 100
Total | 14 0] 12 20 306 560 800
SEMESTER VIII
S.No. Cé’::l':e Course Title Category | L |[T| P | C | CIA | ESE | TOTAL
THEQRY
1 19EC83XX | Professional Elective —IV PE 00| 3 25 75 100
2 19EC83XX | Professional Elective- V PE 31010 3 25 75 100
PROJECT WORK
3 | 19CH8901 | Project Work —Phasell | EEC 0 |0/16] 8 100 100 200
Total| 6 | 0 | 16 | 14 | 150 | 250 400
TOTAL NO OF CREDITS: 165
LIST OF PROFESSIONAL ELECTIVES
S.No. Cowrse Course Title Categ L [T P C | CIA | ESE | TOTAL
Code ory
PROFESSIONAL ELECTIVE1
Measurements and
1 19EC5301 Ins entation PE 3 /100 3 25 75 100
2 19EC5302 | PCB Design PE 370 0 3 25 75 100
3 19EC5303 RF System Design PE 3 0| O 3 25 75 100
4 19EC5304 | Network Security PE 3 01 0 3 25 75 100
5 19EC5181 | Total Quality Management PE 310107 3| 25 75 100
6 19BC5305 | Data Science PE 3100 3 25 75 100
PROFESSIONAL ELECTIVE 11
1 19EC6301 Medical Electronics PE 30/ 0 3 25 75 100
2 19EC6302 | Industrial Automation PE 3 (010 3 25 75 100
3 19EC6303 Mobile Communication PE 3 0] 0 25 75 100




19EC6304 | High Speed Networks PE | 3 jo]o |3 |25 ]| 75 100
5 |19BEC6182 | BE-CommerceTechnology | PE | 3 |0 0 | 3 | 25 | 75 100
6 | 19EC6305 gg‘:l‘:;‘, Reality And Augmented | pr | 3 (g o | 3| 25 | 75 | 100
PROFESSIONAL ELECTIVE I}
1 {19EC7301 | Robotics PE |3 j0] 0|32 75 100
2 | 19EC7302 | ASIC Design PE [ 3 lojo0 |3} 25| 75 100
3 I19EC7303 | Global Positioning Systems PE 310610 3 25 75 100
4 19EC7181 | Entrepreneurship Development PE 31010 | 3 25 75 100
5 19EC7305 | Cyber Forensics PE 310101 3 25 75 100
6 | 19EC7306 | Embedded Controllers PE 3 |0] 0 | 3|25} 75 100
PROFESSIONAL ELECTIVE IV
1 |19EC8301 m;get‘”"’ks and Deep pE | 3]olo| 3] 25| 75 | 100
2 19EC8303 | Satellite Communication PE 3]0 0 3 25 75 100
3 | 19BC8304 | Wireless SensorsandNetworks | PE | 3 {0| 0 | 3 | 25 | 75 100
4 |19BC8181 ﬁfmuggvseﬁg;‘;‘n}t“‘egm“’d PE | 3 |o|o |3 ]| 25| 75| 100
5 I9EC8305 | Medical Image Processing PE 3|00 3| 25 75 100
7. | 19EC8312 | Cloud Computing PE 310,01 3| 25 75 100
PROFESSIONAL ELECTIVE V
1 | 19EC8306 | Artificial Intelligence PE_|.3 (0] 0] 3] 25 1 100
27 | 19EC8307 | Low Power VLSI ' PE 13 |0] 0| 3|25 100
3 | 19EC8308 | Sofiware Defined Radio PE |3 |0l o] 3| 25 100
4 |19EC8309 | Photonic Networks PE |3 |o|lo |3 |25 ]| 75 100
5 |19ECs1s2 | [miellectual PropertyRightsand | pg | 3 g | o [ 3] 25 | 75 | 100
6 19EC8310 | Fundamentals of Nano Science PE 370013 25 75 100




LIST OF OPEN ELECTIVES

ELECTRONICS AND COMMUNICATION ENGINEERING
S.No. g:::se Course Title Category |L | T | P|C | CIA | ESE | TOTAL
1 19EC6401 | Consumer Electronics | OE 310{0]3 125 75 100
2 19EC7401 | Introduction to IOT OE 3 /001325 75 100
LIFE SKILL COURSES
General Studies for OE
3 19L.SZ2401 | Competitive 3101013 (25 |75 100
Examinations
191.87402 | Human Rights, OE
4 Women’s Rights and 310|0(3 |25 |75 100
Gender Equality
g 19L.SZA03 .. Ind.lanf_“,thos and. .. . [QE.. . . gl gdals |25 |75 100 oot
Human Values : o
6 191.87404 Ind1.a.n Constitution and | OF s 1olol3 |25 "5 100
Political System :
7 19LSZ405 | Yoga for Human OE s lolols |2s 75 100
Excellence

{Note: 7. Stands for semester, students can’t choose twice the course)

A




LIST OF INDUSTRIAL CORE COURSES

S.No. CODE Courses CAT [L|T|P|C|CIA|ESE{ TOTAL
T | 19CS1152 | Object Oriented Programming using Python | IC | 2|02 |3 ] 50 | 50 | 100
2 19CS82153 | Java Fundamentals ' IcC [2({0(2[3]50]50 100
3 191T3252 | Relational Database Management System Ic {(2(0;213]50] 50 100
4 19EC4252 | Design Thinking-An Introduction ic (2]06,2]|3]{50}50 | 100
5 19CS5331 | Angnlar JS Ic [2|0]2}3]|50] 50 100
6 19CS6351 | Node IS and Micro services Ic |2i0]2(3]|501{ 50 100
7 19CS86255 | IoT and Spring Framework Ic {2(0]|2(3]|50] 50 100
8 19EC7331 | Blockchain _ Ic (202|350 50 100
SEMESTER-WISE CREDIT DISTRIBUTION
B.E./B.TECH. PROGRAMMES
Course Credits per Semester Total
SHe. Area I | o m | v v vi | vi vim Credits
1 HS 4 4 3 11
2 - BS 2T 10 10 | 4 4
: ES _____ . - 8
4 PC 16 17 19 12 12 6 82
5 PE 3 3 3 9
6 OE 3 3 6
7 EEC 2 3 2 8 15
Total 20 22 20 21 24 24 20 14 165
CREDIT DISTRIBUTION
Semester I II III v v VI Vil VIII Total
Credits 20 22 20 21 24 24 20 14 165
* Student can earn extra credit 35 over and above the total credits
gt - 09/
Chairman Bo$S Dean Academi Prineipa
Chairman - BoS§ Dean {Acade;“icsl PRINCIPAL,
ECE - HICET HiCET - Hindusthan Colege Of Engineering & Technelogy

COMBATORE - 841 032,
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Programme  ‘Course Code Name of the Course L T P C

BE 19EC6202 Antenna and Wave Propagation 3 1T ¢ 4

L. To provide an insight of the radiation phenomena and the antenna parameters
2. To teach the radiation characteristics of different types of aperture and slot antennas

ch(.)::f'iie 3. To study the radiation mechanism of array antennas
! 4. To impart knowledge on special antennas and antenna measurements
3. To understand the propagation of radio waves and various types of wave propagation
. : . Instructional
Unit i
Ini _ . Description Hours

FUNDAMENTALS OF RADIATION:
Definition of anteana parameters — Gain, Direclivily, Effective aperwre. Radiation
I Resistance, Band width, Beam width, input Impedance. Matching — Baluns, Polarization |34
mismalch, Antenna noise temperature, Radiation lrom Osczllatmg dipole, Half-wave
dipole, Folded dipole, Yagi array

APERTURE AND SLOT ANTENNAS:

Radiation from rectanguiar apertures, Uniform and Tapered aperture, Horn antenna, 12
Refleclor antenna, Aperture blockage, Feeding structures, Slot antennas, M:crostnp

antennas — Radiation mechanism — Applications

— ~ANTENNA ARRAYS:
Point Source, Array of Two-point sources, N -Element Uniform Linear Array, Broad-Side 12
array. End-Fire Array, Pattern multiplication. Concept of Phased arrays. Adaptive array.
Antenna S\thLSIb-l.’-anIT!lal array.
‘SPECIAL ANTENNAS:
Prequency independent antennas ~Spital antenna, Helical antenna. Log periodic Antenna. -
LY Moadern antennas- Reconfigurable antenna, Active antenna. Dielectric antennas. Electronic 12
bund gap structure and applications, Antenna Measurcments-Test Ranges, Measurement of
Gain, Radiation paltern, Polarization, YSWR

PROPAGATION OF RADIO WAVES:
Meodes ol propagation . Structure of atmosphere , Ground wave propagation, Tropospherie

v propagation , Duct propagation, Troposcatter propagation . Flal earth and Curved earh 12
concept, Sky wave propagation — Virtual heighi, critical frequency. Maximum usable :
frequency — Skip distance, Fading , Multi hop propagation

Hl

Total Instructional Hours 60

Adfter completion of the course the learner witl be able to
COl: Understand the radiation phenomena and the anienna parameters

C02: Understand the radiation characteristics of different Lypes of aperture and slot antennas’

C03: Understand the radiation mechanism of various types ol areay antennas.

CO4: Understand the purpose on special antennas and some of the basic antenna measurements

CO3: Undersiand the characteristics of different types of radio wave propagation al different feequencies

Course
Quigome

TEXT BOOKS:
T1- John D Kraus. Ronatd J Marhefka, Ahmad S Khan “Antennas and Wave Propagation™. Fifth Edition. Me Graw Hill
Fducation (India) Private Limited, Special Edition 2012, Linit-1-1v
T2 - K.D.Prasad. “Amenna und Wave propagation™. Satya Prakashan Pullishers, Third Keprint Edition. 2016 Unit-l-V
REFERENCE BOOKS:
R1- Constuntine.A.Balanis “Antenna Theory Analysis and Desiun ™, Third Gdition. Wiley India Tt Lid. Repaint 201 6-
Unit-1L.IH&IY
R2 - Edwurd.C Jordun and Keith G.Balmain. “Efeclramagnetic Waves and Radiatin e Svstems”™. Second Edition, PHI
Fearning Private Limited. 2011, Unig-V

Chairman - Bos
ECE - HICET







Programme Course Code Name of the Course L T P C

BE ISEC6181 Principles of Management 3 0 0 3
The student should be able to
I. Acquire fundamental knowledge on management and organization

Course 2. Extend the knowledge about the planning strategies.
Objective 3. Understand the nature of organizing and organization

4. Gain knowledge about the role of communication and types of eadcrsh:p
5. Understand the system and process of controHing. .

Unit Description Instructional

Hours

OVERVIEW OF MANAGEMENT AND ORGANIZATION .

Definition of Management — Science or Aft — Manager Vs Entreprencur — types of managers

-managerial roles and skitls — Evofution of Management — Sclentific, human relations . 9
system and contingency approaches — Types of Business organization — Sole proprietorship,

partnership. company-public and private sector enterprises — Organization culure and
Environment — Current trends and issues in Management.

PLANNING

Nature and purpcse of planning — planning process ~ types of planning — objectives — setting 9
objectives — policies — Planning premises ~ Strategic Management — Planning Tools and

Techniques — Decision making steps and process.

ORGANIZING ' -

1]

Nature and purpose ~ Formal and informal organization ~ organization chart — organization
structure — types — Line and stait authority — departmentalization — delegation of authority — 9

I . P A
centratization and decentralization — Job Design — Human Resource Management — 1R - -

Planning, Recruitment, selection. Training and Development. Performance Management .
Career planning and management

DIRECTING
Foundations of individual and proup behaviour — motivation — motivation lheories —
3 motivational techniques - job satisfaction — job enrichment - leadership — types and theories 9

of leadership —communication — process of communication — barrier in communication —
effective communication —communication and IT.

CONTROLLING _
System and process of controlling — budgetary and non-budgetary control techniques — use 9
of computers and IT in Management control — Productivity problems and management —

control and performance —direct and preventive contro! — reporting.

Total Instructional Hours 45

After completion of the course the learner will be able to
COl:Aanalyze strategies (o handle the given issues in management
Course C02: Discuss the nature of decision making process :
Qutcome C03: Analyze the types of organization stracture and departmentation.
CO04: Evaluate the theories of feadership.
CO5: Evaluate the techniques of budgetary and non — budgetary control.

TEXT BOOKS:
Tt - TI- Harold Koontz & Heinz Wc:hn ich . A.Ramachandra Arvasri . “Principles of management™ .2 Ldition. Fata Mc

Graw Hill, 2016 -UNIT (1to 3)
T2- Tripathy PC & Reddy PNL ~Principles of Management™, Tata MeCGraw Hill. 3th Edition UNFI (1to 3)

Chailinin - Bos
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REFERENCE BOOKS:
RI- Stephen A. Robbins & David A. Decenzo& Mary Coulter, “Fundamentals of Management™ 7th Edition. Pearson

Education, 2011
R2 - Robert Kreitner & Mamata Mohapatra, “Management”, Biztantra, 2008,

Chairman - BoS
ECE - HiCET
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Programme Course Code Name of the Course L T ¢ C

BE 19EC6251 Embedded Systems and foT 2 0 3 3
The student should be able to
1. Learn the internal architecture and interfaces of an embedded system.
Course 2. Understand the concepts of real-time operating systems.
Objective 3. Build a small tow-cost embedded and 10T system using Raspberry Pi/open platform.
4. Get an idea where the application areas are available for the Internet of Things.
5. Survey successful foT products and solutions to analyze their architecture and technologies.
. . Instructional
Unit Description Hours
INTRODUCTION TO EMBEDDED SYSTEMS.
Intreduction to Embedded Systems - Classification — Major Applications — General
I ! e Jore 7
purpose and Domain specific processors — Sensors and Actuators — Communication
Interfaces.

REAL TIME QOPERATING SYSTEMS
] - O8 Basics — Types — Tasks — Process and Threads — Multiprocessor and &
Multitasking — VxWorks — MicroC/OQS-11. _

GETTING STARTED WiTH RASPBERRY PI
ni About the Board - Linux on Raspberry Pi - Interfaces - Programming Raspberry Pi 3
- with python —~ Examples.

OVERVIEW OF [T UNDERSTANDING
V. Introduction — Physical and Logical design of toT — loT Enabling Tcchnologies — 6
10T levels and deployment templates.

APPLICATION DEVELOPMENT
Home Automation — Cities — Environment: Weather monitoring system — Forest 6
Fire detection — Agriculture — Productivity Applications.

- Practicals- IoT

I. Study of ARM Processor

2. LED blinking using ARM

3. ADC and temperature scnsor interfacing with ARM
4. instaliation of OS in Raspberry P

3. GPIO Control over Web Browser 13
6. Cmmunicating data using on-board module 15

7. Home automation using Pi
"8, Node-RED, MQTT Protocol

9. Using Node-RED Visual Editor on Rpi

10.J0T Applications based on £i

Total Instructionat Hours 45

— e
Chairman - Bos
ECE - HiCET
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After completion of the course the leamer will be able 10
CO1: Design and develop embedded systems.
CO2: Analyze program design and scheduling of the process.

CourseOutcome . g
CO3: Design portable loT using Raspberry Pi /open platform.
CO4: Develop 10T applications using Raspberry Pifopen platform,
COs5: Explore deployment platforms for 16T applications.
TEXT BOOKS:
Tl-[ntreduction to Embedded System. Shibu, K.V, McGraw and Hill Cducation. 13th Edition, 2014.
{Unit 1&2). .
F2- Internet of Things: An hands on approach. ArshdeepBahga. Vijay Madisetii. Liniversity Press, 2014,
(Unit 3, 4. 3). .

REFERENCE BOOKS:

R1 - Raspberry Pi cookbook: Sofiware and hardware problems and solutions, Monk, Simon. O'Reilly
Media, inc., 2018,

RZ- The Intemet of Things: Applications to the Smart Grid and Building Automation by — Olivier Mersent,
Omar Elloumi and David Boswarthick — Wiley Publications -2012.

R3- Robert Barton, Patrick Grossetete, David Hanes. Jerome Henry. Gonzalo Salgueiro, loT Fundatmentals:
Networking Technologies. Protocols. and Use Cases for thelnternet of Things™. CISCO Press, 2017,

R4- Wayne Wolf, “Computers as Compoenents: Principles of Embedded ComputerSystent Design™, Elsevier
2006.

R5-Andrew N Sloss. D. Symes. C. Wright. “Arm System Developers Guide™. MorganKauflman/ Elsevier.
2006,

R6- 10T (Internet of Things) Programming: A Simple and Fast Way of Learning. loT Kindle Gdition.

Rrey
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Programme  Course Code Name of the Course L T P C

BE 19EC6253 Digital Communication 2 0 2 35
Course 1.To understand the principles of sampling, quantization and waveform coding.
Objective 2.To study the various baseband signaling schemes.
3. To learn the various digital modulation techniques
4.To know the fundamentals of Error Contro} coding techniques.
5. To provide a detailed cencept of the spread spectrum techniques used in
communication system
Unit Description lnstHruclmna!
. aurs
WAVEFORM CODING AND REPRESENTATION
i Sampling-Aliasing—Quantization — Uniform & non-uniform quantization ~Quantization 6
noise- companding - PCM ~DPCM - DM -ADM- Line codes
6

||

N

el
Chairman . gog
ECE - HiCET

BASEBAND SIGNALLING

Correlative Coding  schemes —IST Eye pattern — Equalization : Zero Forcing Equalizer-

Adaptive Equalizer ~ - .

DIGITAL MODULATION TECHNIQUES 6

Digilal Moduiation Formats-Coherent Modulation Technigques: ASK,BFSK-DPSK - QPSK
QAM — Non-Coherent Modulation Techniques : BFSK., DPSK

ERROR CONTROL COBING ; .- 6
Chaanel coding theorems -Linear Block codes - Hamming codes—cyclic codes
Convolutional Codes - Cade Tree, Trellis, and State diagram - Viterbi Algorithm
SPREAD-SPECTRUM SYSTEMS 6
PN Sequerices - Direct-Sequence Spread-Spectrum System-Frequency Hopping Systems—

- Synchronization - Applications : CDMA —Multipath Suppression.

Total Instructional Hours 30

LIST OF EXPERIMENTS

Total Instructional Hours 15




-
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CO!: Understand the fundamental concepts of sampling and waveform coding
CO2:Design and implement of various base band transmission schemes.

CO3; Design and implement of various Digital Modulation Techniques.

€O4: Estimation of errors detection and correction in transmission and reception

Course COS5: Describe the attractive feature of secure and reliable communication in Spread
Outcome spectrum
TEXT BOOKS:

T1 -S.Haykin, Digital Communications, John Wiley & Sons, 2009, (UNIT | - V)
T2 - P.Ramakrishna Rao, “Digital Communications™, Tata Mc Graw Hill Company, 201 1. (UNIT TI - V)

REFERENCES :

1. B. Sklar, “Digital Communication Fundamentals and Applications”, 2nd Edition. Pearson Education. 2009

2. B.P.Lathi. "Modern Digital and Analog Communication Systems™ 3rd Edition, Oxtord University Press 2007,
3. H P Hsu, Schaum Outline Series - “Analog -and Digital Communications”, TMH 2006 4. ].G Proakis. “Digital
Communication™, 4th Edition, Tata Me Graw Hiil Com pany, 2001,

— Han—
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Program - Course Code Name of the Course
B.E 19C86255 IOT AND SPRING
FRAMEWORK

N o
©
Mg
W™

- To know about the basics of Intemet of Things

. To focus on Sensors and Actuators for

- Toleant aboul how signals from sensors are processing
. Towork with MQTT

- Te learn about application using Node Red and Bluemix

Course Objectives

ol b —

wh

Unit Deseription instructional
hours

INTRODUCTION TO IOT AND ELECTRONICS PRIMER 6
I ) What is 10T — Applications - Diode. LED, Resistor, Capacitor ~Breadboard —
Jumper wires - Multi meter — Tools - Communication

SENSORS ACTUATORS AND PROCESSING ELEMENTS . 6
Archilecture — Sensor ~ Actuator - Transfer Function - More Specs (Accuracy.,
H repeatabitity, Resolution, Hysteresis) - Processing Elements

JAVASCRIPT AND NODEJS 6
tntroduction to JavaScript - Introduction o NodelS - tvent Joop inNode IS -
il Archiiecture of Nodel$ - Examples of Nodel$

MQTT AND NODE RED _ ' 6
3% Basics - [0T Needs — MQTT - Introduction to Node — Red -Function Node

I1BM BLUEMIX , ) 6
' Introduction to IBM Bluemix - Services in Bluemix - Testing-Security -
Analysis

Practicals - 10T
1. Setling up Raspberry Pi and Installation of OS
Working with Linux commands on GO-LED Blink usingButton
Install Node)S and work with REPL Terminal
Control LED using Mobile in Raspberry I}

SRR

£ Ha—
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o

Setup Raspberry Pi to connect with DHT22,
Installation of Node-RED and Hello World in Node-RED

Code for RPi to send DHT data periodicatly and createflow on
Bluemix MNode- Red app

Total Instructional Hours

Course Qutcomes  Upon successful completion of this course the students will be able (o:

CO1: Understand Real time examples of io]" with their working Mechanism
CO2: Analyze How sensors arc transmilting data for processing output
CO3: Understand NodedS implementation in loT

CO4: Apply MOQTT Server with Node Red

CO3: Implement 10T application in Bluemix

TEXT BOOKS:
T1: IBM Course ware

- o REFERENCE BOOKS;
R1: “Learning Internet of Things™ by Peter Waher
R2: ~Precision: Principles, Practices and Solutions for the Internet of "Things™ by Timothy Chou

Rt
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Programme Course Code Name of the Course L T P C

BE - ISECeT701 Internship 0 0 ¢ i

1. To provide students with opportunities to make connections between the theory and practice of
. academic study and the practical application of that study in a professional work environment.
Course e T . . . . . . .
Objective 2, Ga!ﬂ insight into a pcsslb]e_ career path of interest whije Iearnu::g atzaut tlhe industry in which the
organization resides, organizational structure, and roles and responsibilities within that structure
3. Develop professional connections and identify a strategy for maintaining those connections.

S5.NO. Description
i Conduct an informational interview with an individual at your organizaticn other than
’ your site supervisor to explore a profession of interest and summarize your findings.
-’ Analyze your internship experience, reflecting on lessons learned and how your tiberal
- arts education prepared you for the internship.
3 Add details about your experience including new skills developed and results obtained
’ during the internship.
COL:  Ability to articulate what was learned and how it will be apply to your
professional career goals
CQ2:  Identification of professions that may be of interest as a result of this
Course experience
Cutcome CO3:  Identification of additional skills that will need to be developed to ensure

career readiness. This might include learning a new technology, : —
developing a broader network, additional coursework, ete.

R
Ch:}rman - BaS
ECE - HiCET
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. Programme Course Code Course Title LT P C

BE/BTECH I9HE607 | Soft Skill.Ii 16 0 1
1. To make the students aware of the importance, the role and the content of soft skills through
Course instruction, knowledge acquisition, demonstration and practice.
Objectives: 2. To learn everything from equations to probability with a completely different approach.
3. To make the students learn on an increased ability to explain the problem comprehensively,
Unit Bescription Instructional
Hours

Group Discussion & Presentation Skills: GD skifls — Understanding the objective
and skills tested in a GD — General types of GDs ~ Roles in 4 GD — Do’s & Don’lts —
I Mock GD & Feedback. - Presentation Skills — Stages involved in an effective 4
presentation — selection of topic, content, aids — Engaging the audience — Time
management - Mock Presentations & Feedback
Interview Skills and Personality Skills:  Interview handling Skills -~ Self
11 preparation checklist — Grooming tips: do’s & don’ts — mock imterview & feedback - 3
Interpersonal skills-creative thinking-problem solving-analytical skilis
Business Etiquette & Ethics: Etiquette — Telephone & E-mail etiguette — Dining

LEH etiquette —do’s & Don’ts in 2 formal setting — how to impress. Ethies — Importance of 3
Ethics and Values — Choices and Dilemmas faced — Discussions from news headlines.

v Quantitative Aptitude: Permutation, Combination - Probability - Logarithm - 3
Quadratic Equations - Algebra - Progression - Geometry - Mensuration.

v Logical Reasoning: Logical Connectives - Syllogisms - Venn Diagrams — Cubes - 2

Coded inequalities - Conditions and Grouping
Students will have learnt to keep going according to plan, coping with the unfamiliar,

co: managing disappointiment and dealing with conflict,
_ coz: Students will Actively participate meetings, Group Discussions / interviews and prepare &
Cours © deliver presentations . - - .
_ ¢ ~.  Students will define professional behavior and sugaest standards for appearance, actions and
Outcome: COs: - . . .
aftitude in a Business environment
. Students will be able to apply quantitative reasoning and mathematica) analysis
C04; .
methodologies to understand and solve problems.
CO5:  Students will excel in complex reasoning. }
REFERENCE BOOKS

Ri:  Bridging the Soft Skills Gap: How to Teach the Missing Basics to Todays Young Talent- Bruce Tulgan
R2: Quantitative Aptitude for Competitive Examinations (5th Edition) - Abhjit Guha- :
R3:  How to crack test of Reasoning - Jaikishan and Premkishan

R4: The hand on guide to Analytical Reasoning and Logical Reasoning - Peeyush Bhardwaj

— by aq—
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Programme Course Code Course Title L TP C

BE/BTECH 19HE6072 Intellectual Property Rights (IPR) 1 00 1

1. To intreduce fundamental aspects of Inteilectual property Rights to studenis who are going to
play a major role in development and management of innovative prajects in industries.

Course 2. To disseminate knowledge on patents, patent regime in India and abroad and registration aspects.
Objectives: 3. To disseminate knowledge on copyrights and its related rights and registration aspects.
4. To disseminate knowledge on trademarks and registration aspects,
5. To disseminate knowledge on Design, Geographical Indication (GI) and their registration aspects,
. s s Instructionat
Unit Description H
ours
"INTRODUCTION TO INTELLECTUAL PROPERTY _
I Introduction, Types of Inteliectual Property, International Organizations, Agencies and 3
Treaties, Importance of Intellectual Property Rights.
PATENTS
il Patents -Elements of Patentability: Novelty. Non-Obviotsness (Inventive Steps), Industrial 3
Application -Non -Patentable Subject Matter -Registration Procedure, Rights and Duties of
Patentee, Assignment and license,
COPYRIGHTS
Il - Purpose And Function Of Trade Marks, Acquisition Of Trade Mark Rights, Protectable 3
Matter, Selecting And Evaluating Trade Mark, Trade Mark Registration Processes.
TRADEMARKS
v Concept of Trademarks -Different kinds of marks (brand names, logos, signatures, symbols, 3
well known marks, certification marks and service marks) -Non-Registrable Trademarks -
Registration of Trademarks.
DESIGN AND GEOGRAPHICAL INDICATION
. Design: meaning and concept of novel and original -Procedure for registration.
A% Geographical indication: meaning, and difference between GI and trademarks -Procedure for _3
registration,
col: Identify different types of Intellectual Properties (IPs), the right of ownership, scope of
" protection as well as the ways to create and 10 extract value from IP. )
' COi'- Recognize the crucial role of [P in organizations of difierent industrial sectors for the purposes of
Course " product and technology development. :
Cutcome; o3 tdentify, apply and assess ownership rights and marketing protection under intellectual property law

as applicable to information, ideas, new products and product marketing,
CO4:  dentify different types of trademarks and procedure for registration
CO5:  Recognize the concept of design, geographical indication and procedure for registration

— qo—
] Dean {Academics)
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Professional Elective 11
Programme Course Code Nae of the Course L T P C

BE 19EC6301 Medical Electronics

The student should be able to
I. Gain knowledge about the various physiological parameters both electrical and nonelectrical
and the methods of recording and also the method of transmitting these parameters.
2. Understand the measurement concepts of various bio-chemical and non electrical
Course Parameters.
Objective

a
=3
-
L%)

3. Study about the various assist devices used in the hospitals,

4. Acquire fundamental knowledge about equipment used for physical medicine and
bio telemetry.

5. Explore the various recently developed diagnostic and therapeutic techniques.

Instructiona

Unit Description | Hours

ELECTRO-PHYSIOLOGY AND BIG-POTENTIALRECORDING

The origin of Biopotentials; biopotential electrodes, biolagical amplifiers,

ECG.EEG,EMG,PCG, lead systems and recording methods, typical waveforms and

signal characteristics.

BIO-CHEMICALAND NON ELECTRICAL PARAMETER MEASUREMENT

| pH, PO2, PCOy, colorimeter, Auto analyzer, Blood flow meter, cardiac output, 9
respiratory measurement, Blood pressure, temperature, puise, Blood Cell Counters..

ASSIST DEVICES
IH Cardiac pacemakers, DC Defibrillator, Dialyser, Ventilators, Magnetic Resonance 9
Imaging Systems, Ultrasonic Imaging Systems, Heart lung machine.
PHYSICAL MEDICINEAND BIOTELEMETRY
v Diathermies-Shortwave, ultrasonic and microwave type and their applications, Surgical 9
Diathermy-Telemetry principles, biotelemetry
RECENTTRENDS IN MEDICAL INSTRUMENTATION
v Thermograph,endoscopy unit, Laser in medicine, Introduction to telemedicine, Insulin 9
Pumps, Radio pill, Brain machine interface, Lab on a chip.
Total Instractional Hours 43
- After completion of the course the leamer will be able to
CO1: Know the human body electro- physiological parameters and recording of bio-potentials
CO2Z:Comprehend the non-electrical physiological parameters and their measurement — body
temperature, blood pressure, pulse, blood ce!l count, blood flow meter etc,
Course CCO3: Interpret the various assist devices used in the hespitals viz. pacemakers, defibrillators,
OCutcome dialyzers and ventilators CO4: Understand the physical medicine methods eg. ulfrasonic, shortwave,
microwave surgical diathermies , and bio-tefemetry principles and methods
CO3: Discuss about recent trends in medical instrumentation

TEXT BOOKS:
T1I- Leslie Cromwell,“BiomedicallnstrumentationandMeasurement™, PrenticeHaHoflndia, New
Delhi,2007. {(Linit 1 to V).
REFERENCE BOOKS:

rd
R1 -~ John G.Webster, “Medical Instrumentation Application and Design™. 3 Edition, Wiley India Edition, 2007.

R2 - Khandpur,R.S.."*HandbookofBiomedical Instrum entation”, TAT AMcGraw-Hill, NewDelhi, 2003,

R3 — Joseph J.Carr and John M.Brown."Introduction tc Biomedical Equipment Technology™ John Wiley and
Sens,NewYork, 2004
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Programme Course Code Name of the Course L 7 P C

BE 19EC6302 industrial Automation 5 0 0 3
1. To Provide the knowledge of automation component and machine elements
Course 2. To learn the SCADA communication and protocols
Obiective 3. To educate on the components used in distributed network protocol
Je 4. To introduce the M2M to Internet of Things
5. To study the Modern Industrial Automation
. Instruct
Unit " Description jonal
[ & PP

AUTOMATION COMPONENT AND MACHINE ELEM ENTS
Automation, concept — analog and digital. input and output daia, Compoaents and

[ hardware- Controllers, operator interfaces, sensors, power control, distribution and 9
discrete controls, actuators and movements, AC and DC motors, mechanisms and
machine elements, structure and framing.

SCADA AND PROTOCOLS
Fundamentals of SCADA Communications — SCADA Systems, Remote terminal units,
1 PLCs used as RTUs, Communication architectures, Communication philosephies, 9
Basic standards ~ RS232 and RS485,SCADA protocols, open SCADA protocols DNP3
and 1EC 60870, Preview of DNP3.

BISTRIBUTED NETWORK PROTOCOL
Fundamentais concepts, physica! layer, data link layer, transport layer, application layer

]| message handling and functions, data object library. 9
Fundamental of JEC 60870-5: standard, protocol architeciure, information elemenis,
application functions.

MZM to INTERNET OF THINGS

MZM communication, M2M towards [oT, M2M and loT value chains, M2M to loT 0
architecture overview, devices and gateways, local and wide area networking, data
management, M2M to loT analytics, Human-Machine interface,

MODERN INDUSTRIAL AUTOMATION

Virtwal instrumentation, programming platforms, hardware and software design, 9
graphical user interface design, sofiware testing —strategies, processes and steps,
software performance testing, real world applications- RSFIMC architecture, finctions,

Total instructional Hours 45

COl: Emphasize the signals from automation com ponents and machine elements.
CO2:  Explain the concepts of SCADA Communication and protocols

CQ3:  Familiarize the concept of Distribution Network Protacol and [EC standard.
CO4: Explain the need for M2M to Internct of Things.

Course COS: Famifiarize the concepls of Maoder Industrial Automation.
Outcome

TEXT BOOKS:

(Academics)
~ HICET
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T1- Frank Lamb,” Industrial Automation Hands-on™, - The McGraw Hill Education.(Unit -1)
T2- Gordon Clarke, “Practical Modern SCADA Protocols:DNP3, 60870.5 and Related Systems™, -
Academic Press is an imprint of Elsevier, 2004.{Unit — 2,3}

REFERENCE BOOKS:

R! - Janr Holler, “From Machine-to-Machineto the Internet of Things”, - Academic Press is an imprint of
Elsevier, 2014 (Unit - 4}

R2 - Lingfeng Wang, “Modern Industrial Automation Software Design- Principles and Real- World
Applications”, - A John Wiley & Sens, Inc., Publication. {Unit - 5)
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Programme Course Code Name of the Course L T P C

BE [19ECG303 Mobile Communications 3 0 0 3

The student should be able to
I. To understand the design aspects of a cellular system
Course 2. To illustrate the behavior of the wireless channet and its im pact on system design
Objective 3. To interpret the mathematical models of propagation in wireless communications.
. 4. To understand the wireless systems and standards in wireless communication.
5. To understand the relevance of multiple layers and their functionalities.

Unit Description Instructional
: Hours
Introduction to Wireless Communication Systems

I Evolution and Fundamentals, Examples of Wireless Communication Systems, Cellular 9
Telephone Systems, Trends in Ceilular Radio and Personal Communication Systems .

Cellular Concepts

Frequency for Radio Transmission, Frequency Reuse, Channel Assignment Strategies,

Handoff Strategies, Interference and System Capacity, Improving the Covérage and

Capacity of Cellular Systems.Multiple Access System , TDMA, FDMA, CDMA

Medium Access Control

Hidden and Exposed, Far and Near Problem, Protacol for MAC .

Mobile Radio Prepagation: Large Scale Path Loss, Free Space Propagation Model,
Ground Reflection Model, Diffraction, Scattering, Practical Link Budget Design using
m Path Loss Models, Qutdoor Propagation Models, Indoor Propagation Models, Signal 9
Penetration through Buildings. Small Scale Fading and Multipath Propagation, Impulse
™ - Response Model, Multipath Measurements, Parameters of Multipath Measurements,

Types of Small Scale Fading: Time Delay Spread, Doppler Spread: Raleigh and Ricean
. Distributions,

. Wireless Systems and Standards

v AMPS, ETACS, USDC,_GSM — System Architecture, Radio Subsystem, Channel Types, 9
Frame Structure, Signal Processing in GSM; GPRS, CDMA Digital Cellular Standards,
PACS ,Wireless LANs ,Future advancement in Mobile Network

A Mobile Network Layer , Mobile Transport Layer, Mobile Application Layer 9

Total Instractional Hours 45

Aﬁelj completion of the course the learner will be able to
COI: Describe the cellular concept of wireless communication system,

Course ’ co2

» Nustrate the behavior of the wireless channel and its impact on system design
Ouvtcome

-CO3: Interpret the mathematical modelsof propagation in wireless communications.
CO4: Understand the wireless systems and standards in wireless communication.
CO3: Explore relevance of multiple [ayers and their functionalities

TEXT BOOKS:

Ti-Rappaport,T.5., “Wireless communications”, Second Edition, Pearson Education. 2010.
T2-Kamilo Feher, Wireless Digital Communications, Modulation and Spread Spectrum Applications,
Eastern Economy Edition.

REFERENCE BOOKS:

Ri - Lee, Mobile Communications Engineering: Theory and applications, Second Edition,McGraw- Hiil
Intermational, 1998,
R2 Jochen H Schiller. Mobile Communication.2e., Addison-WesleyPublishers,2003,

Chairman - BoS
ECE - HiCET







Programme  Course Code : Name of the Course L T P C

BE 19EC6304 High Speed Networks 3 6 0 3

To impart knowledge on Frame relay networks and ATM networks

L
Course 2. To understand the concepts of congestion and traffic management
Objective 3.  To gain knowledge on Graph Theory and Internet Routing
4, To know more about Quality of Service in IP Networks
5. To study the importance of Compression in High Speed Networks
Unit Description Inst;uctmnal
. QTS

| HIGH SPEED NETWORKS
1 Protocols and TCP/IP Suite-TCP and IP-Frame Relay - -Asynchronous Transfer 9
Mode-High Speed LANs

CONGESTION AND TRAFFIC MANAGEMENT
| Congestion Control in Data Networks and Internets- Link-level Flow and Error 9
Control-TCP Traffic Control-Traffic and Congestion Controls in ATM Networks

INTERNET ROUTING
HI Overview of Graph Theory and Least-Cost Paths-Internet Routing Protocois- 9
Exterior Routing Protocols and Multicast

QOS IN IP NETWORKS

W Integrated and Differentiated Services-Protocols for QoS Support: Resource g
Reservation RSVP- Multiprotocol Label Switching - Real Time Transport
Protocol
COMPRESSION -
v Overview of Information Theory: Information and Entropy, Coding-Lossless 9
Compression- Lossy Compression
Totak Instructional Hours 45
COI: Interpret ATM and Frame relay networks
. C0O2: Describe the concepts of congestion and traffic management
Course CO3: Analyze the Quality of service in IP Networks.
Outcome . CO4: Infer the Principle of wireless network operation and compression
CO5: Summarize (he Network management and application
TEXT BOOKS:

T1- William Staliings, “High-Speed Netwerks and Internets; Performance and Quality of Service™, Pearson

Education, Second Edition, 2002

T2- Iean Warland and Pravin Varaiya, “High Performance Communication Networksl™. Jean Harcourt Asia
Pyt
Ltd., Second Edition, 2001

REFERENCE BOOKS:

Ri-Behrouz A. Forouzan, “Data Communication and Computer Networking™, Fourth Edition,

Ca iCS'
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Programme  Course code Name of the Course L T P C

BE ECE 19EC6305 VIRTUAL REALITY AND AUGMENTED REALITY 3 0 0 3
1. To introduce the concept of basic input output devices used in VR technology.
2. To give an insight on the various modelling techniques used for VR development process.
C Obiecti 3. Toexpiore the methodology and terminologies used for content creation in VR,
ourse Objective 4. To understand the possible applications of virtual reality and augmented reality in
engineering applications.
5. To know the basic building blocks of the VR on mobile and web.
Unit Description Instl-t;uchonal
ours
INPUT/ QUTPUT DEVICES _
The three I"s of virtual reality-commercial VR technology and the five classic components of
i a VR system - Input Devices: Three-dimensional position trackers, navigation and 9
manipulation-interfaces and gesture interfaces-Output Devices: Graphics displays-sound
displays & haptic feedback.
VR DEVELOPMENT PROCESS
9

! Geometric modeling - kinematics modeling- physical modeling - behaviour modeling -
model Management.

CONTENT CREATION CONSIDERATIONS FOR VR _

T Methodology and terminology-user performance studies-VR health and safety issues- 9
Usability of virtual reality system- cyber sickness -side effects of exposures to virtual reality
environment

VR ON THE WEB & VR ON THE MOBILE - -

J5-pros and cons-building blocks (WebVR, WebGL, Three js, device orientation events)-

v frameworks (A-frame, React VR)-Google VR for Android-Scripts, mobile device 9
configuration, building to android-cameras and interaction-teleporting-spatial audio-
Assessing human parameters-device development and drivers-Design Haptics
APPLICATIONS

v Medical applications-military applications-robotics applications- Advanced Real time 9
Tracking other applications- games, movies, simulations, therapy

Total lnslrﬁctional Hours 45

The student should be able to:

COI - Select the appropriate input output device for an application.

CO2 - Apply the suitable modelling for the given problem statement.
Course Outconmie . . o

€03 - Design appropriate VR content for an application.

CO4- Construct the bailding blocks far VR in mobile and web,

CO5 - Analyse & Design VR systenis for various applications,
TEXT BOOKS:

Ti- C. Burdea & Philippe Ceiffet. “Viral Reality Technology™. Second Edition. Gregory. John Wiley & Sons.
Inc.,2008 2. Jason Jerald. 2015,

FECR - HiCRT
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_ 12-. Jason Jerald. 2015 The VR Book: Human-Centered Design for Virtual Reality. Association for Computing
Machinery and Morgan & Claypool, New York, NY, USA,

REFERENCE BOOKS :

R1-1. Augmented Reality: Principles and Practice (Usability) by Dieter Schmalstieg & Tobias Hollerer, Pearson
Education (US), Addison-Wesley Educational Publishers Inc New Jersey, United States, 2016. 1SBN: 9780321883575

R2-2. Practical Augmented Reality: A Guide to the Technologies, Applications, and Human Factors for AR and VR
(Usability),Steve Auvkstakalnis, Addison-Wesley Professional; | edition, 2016,

R3: Learning Virtual Reality: Developing Immersive Experlences and Applications for Desktop, Web, and Mobile, Tony
Parisi, O"Reilly Media; | Bdlthﬂ, 2015,

R4. Programming 3D Applications wnh HTML3 and WebGL: 3D Animation and Visualization for Web Pages, Fony
Parisi, O'Reilly Medis; | edition, 2014.
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Programme Course Code Nume of the Course L T P C
BE 19EC6182 E-Commerce Technology 3 o 0
The student should be conversant with
Conrse 1. Discuss fundamentals of e-commerce, types and applications.
Objective 2. Understand and apply relevant problem-solving methodologies
3. Identify components, systems and/or processes to meet required specifications
4. Understand the concept of Marketing and advertising
5. Identify research skills
Unit Description Instructionat
Hours
UNIT — 1 INTODUCTION . 9
] Elecironic Commerce-Frame work, the anatomy of E-Commerce applications, E-Commerce
Consumer applications, E-Commerce organization applications. Consumer Orlented Electronic
commerce — Mercantile Process models.
UNIT — Il ELECTRONIC PAYMENT SYSTEMS & INTERORGANIZATIONAL COMMERCE 9
Electronic payment systems — Digital Token-Based, Smart Cards, Credit Cards, Risks in Electronic
Il Payment systems. Inter-Organizational Commerce — EDI, EDI Implementation, Value-added
networks,
UNIT — Il INTRA ORGANIZATIONAL COMMERCE 9
n Intra Organizational Commerce — work Flow, Automation Customization and internal Commerce,
Suppiy chain Management.
UNIT — IV THE CORPORATE DIGITAL LIBRARY g
. Corporate Digital Library ~ Document Library, digital Document types, corporate Data
v Warehouses. Advertising and Marketing — Informatton based marketing, Advertisifig-on )
Internet, an-line marketing process, market research
UNIT — V COSUMER SEARCH AND RESQURCE DISCOVERY AND MULTIMEDIA AND 9
DIGITAL VIDEO Consumer Search and Resource Discovery — Information search and Retrieval,
v Commerce Catalogues, Information Filtering, Multimedia — key multimedia concepis, Digital
Video and electronic Commerce, Deskiop video processing, Desktop video conferencmg
Total Instructional Hours 45
After the completion of the course, the learner will be able 1o
COI: Understand the basic concepts and technologies used in the field ofm'lnaﬂemem information systems
Course CO2: identify and apply relevant problem-solving methodalogies
Outcome CO3: Design components, systems andfor processes to meet required specifi catlons
CO04: Evaluate the Internet marketing Strategies
CO35: Demonstrate research skills

TEXT BOOKS:
T1- Ravi Ralakoa. Andrew Winston, “Frontiers of Electronic Commerce”, Addison Wesley.
T2 —Pete Lohsin , John Vacca “Electronic Commerce™, New Age International

REFERENCE BOOKS:
— Goel, Ritendra “E-commerce™, New Age International _
R2-Laudon, “E-Commerce: Business, Technology, Society”, Pearson Education

R3-Dajaj and Nag, "E-Consmerce e colling edge ol Business”, TMH
R4-Turban, “Clectronic Commerve 2004; A Mamagerial Parspeetive”, Pearsan Edueation

S 0 Con
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Programme Course code Name of the conrse L T P C
BE I9EC8301 Neural networks and Deep learning 3 0 Q 3
1. To study the fundamental concepts neural networks and learning algorithms
C 2. To present the mathematical, statistical and computational chalienges of building neural networks
ourse 3. To introduce radial basis function networks along with applicati
Objective 3. To introduce radial basis function networks along with applications. ' o
_ 4. To enable the students to know deep learning techniques to support real-time applications
5. To examine the case studies of neural networks and deep learning,
Unit Description Instructional Honrs

BASIC LEARNING ALGORITHMS

Biological Neuron — Models of a Neuron — Network Architectures : Feed Forward and Feedback 0
— Learning Process — Supervised and Unsupervised Learning - Learning Tasks - Pattern

Recognilion and Classification .

PERCEPTRONS AND MULTILAYER PERCEPTRONS
H Learning Aigorithms - Perceptron Leaming Algorithm—Perceptron Cenvergence Theorem - 9
Perceptron learning and non separable sets — Multilayer Network Architectares,
RADIAL BASIS FUNCTION NETWORKS
Cover's Theorem on the Separability of Patterns — The Interpolation problem -Generalized 9
Radial Basis Function Networks —Hybrid Leaming procedure for Radial Basis Function
Networks — Computer Experiment: Pattern Classification
ATTRACTOR NEURAL NETWORKS
Associative Leaming — Attractor Neural Network Associative Memory — Linear Associative g
Memory — Hepfield Network — Content Addressable Memory - Boltzmann Machine —
Bidirectional Associative Memory — BAM Stability Analysis — Error Carrection in BAMs,

1

v

DEEP NETWORKS

v Convolutional Neural Networks — Basic Structure: Padding, Strides, ReLU, Pooling, Fully 9
Connected Layers, Interleaving, Local Response Normalization. Case studies ;Alexnet, ZFNet,
VGG, GooglelNet, ResNet,

Total Instructional Hours 45

COF: Understand basics of Neural Networks
Course COZ: Implement various Neural Network models
Outeome CO3; Realign high dimensional data using reduction techmques in NN
CO4: Analyze optimization and generalization in NN
CO5: Explore the deep learning applications

TEXT BOOKS:
' Tt:Simon Haykin, "“MNeural Networks and Learning machines™. Pearson Education/PHI, 3¢ Edition. 2009.
(Unit [, 1D
T2:Satish Kumar, “Neural Networks: A clagsroom approach”. TMH education, 2™ Edition, 2013, (Unit I, il, 1V)
T3:Charu C Aggarwal, Neural Networks and Deep Learning, Springer, 2015. (Unit V)

REFERENCES BOOKS:
R ~James A. Freeman and David M. Skapura, “Neural Networks Algorithms, Applications and
Programining Technigues”, Pearson Education, 2003.
R2 - Martin T.Hagan, Howard B. Demuth and Mark Beale, *"Neural Network Design™. Thomson
Leaming, 2003.
R3 - Michael Nielsen, Neural Networks and Deep Learning, Determination Press, 2015.
R4 - Tan Goodfellow. Yoshua Bengio, Aaron Courville, “Deep Learning™, MIT Press. 2016,

Chairman - BoS
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Programme  Course Code Name of the Course L T P C

BE 19EC8302 Embedded Controllers 3 0 0 3

The student should be able to
. Introduce the concept of RISC and CISC microcontrollers.
Study the architecture of PIC and RL 78 family microcontrollers.
Gain knowledge about multi tasking and the real time operating system.
Learn the features and architecture of MSP430 microcontroller.
Understand the programming and peripherat interface using MSP430 microcontroller familjes.

—

Course
Objective

@B

Instructional

Unit Prescription Hours

RISC PROCESSORS :
RISC Vs CISC, RISC properties and evelution, Advanced RISC microcontrollers, PHC18xx
] microecontroller family, Architecture, Instruction set, ROM, RAM, Timer programming, Serial 9
port programming, Interrupt programming, ADC and DAC inteétfacing, CCP module and
prograntming.
CISC PROCESSORS
RL78 16 BIT Microcontroller architecture, addressing modes, on-Chip memory, ADC, 9
interrupts, MAC unit, Barrel shifter, internal and external clock generation, memory CRC, on
chip debug function and self programming.
MULTITASKING AND THE REAL-TIME CPERATING SYSTEM
The challenge of multitasking and real time, multitasking with sequential programming, State - 9
machines, Real time operating system, RTOS services, synchronization and messaging tools,
CCS PIC C Compiler RTOS. Design example: Voltmeter with RS232 serial output.
MSP430 16 - BIT MICROCONTROLLER .
The M8EP430 Architecture, CPU Registers, Instruction Set, addressing modes, the MSP430
v family viz. MSP430x2x, MSP430x4x, MSP430x5x. Low power aspects of MSP430 ; low 9
power modes, active Vs standby current consumption, FRAM Vs Flash for low power and -
reliability. - - -
PROGRAMMING AND PERIPHERAL INTERFACE USING MSP430 FAMILIES
Memory mapped peripherals, 1/O pin multiplexing, Timers, RTC, watchdog timer, PWM
A control, Analog interfacing and data acquisition, DMA, programming with above internal 9
peripherals using optimal power consumption. Case study: Remote control of air conditioner
and home appliances. :

1l

Total Instructional Hours 45

After completion of the course the leamer will be able to
COI: Discriminate RISC and CISC processors, and work with PIC microcontrollers.
CO2: Work with the 16 bit microcontroller RL78 and design microcontroller based systems for a Real world

application. )
Course CO3: Apply the concept of multitasking and RTOS in embedded system design.
Outcome CO4: Gaining design knowledge and concepis on MSP430 family of Microcontroller.
CO3: Ability to design and develop microcontroller based smart electronic system and home appliances.

TEXT BOOKS:

T1- Muhammad Ali Mazidi, Rolind D. Mckinlay and Danny Causey. “PiC Microcontroller and Embedded Systems",

Pearson Education, 2008, (Unit I and 111).
T2-John H. Davies, "MSP 430 Micro controller basics”. Elsevier. 2008. {Unit IV and V).

REFERENCE BOOKS:

R1 - Alaxander G. James M. Conard, " Creating fast. Responsive and cnergy efficient Embedded systems using the
Renesas RL78 microcontroller”. Micrium press. USA. Reprinted by S.P Printers. 201 1. (Unit ).

RZ - David. E. Simon. "An Embeuded Software Primer”. Addison-Wesley, Reprint 2015,

—‘P. lb-'L""—-——--.
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R3 - Tim Wilmshurst, "Designing Embedded Systems with PIC microcontrollers-Principles and Applications”, Newnes
Publications, 2007.

Ré- Douglas V.Hall, "Microprocessor and Interfacing, Programming and Hardware®, Tata Mc Graw Hill Revised, 2
Edition 2016, 11" Reprint 2011.
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Programme  Course Code Name of the Course L T P C
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BE/B.Tech 19EC8303 ’ SatcHite Communication

The student shouid be conversant with
t. Basics of satellite communications and different satellite communication orbits
2. The effect of radio wave propagation in satellites
Course 3. Understand the satellite segment and earth segrent
Objective
4. In-depth treatment of satellite communication systems operation and planning, Link budgets &
planning
5. The various methods of satellite access To understand various applications of sateltite

Instructional
Hours

INTRODUCTION TO SATELLITE COMMUNICATION 9
Historical background, Basic concepts of Satellite Communications, Communication
Networks and Services, Comparison of Network Transmission technologies, Orbital and

[ Spacecraft problems, Growth of Satellite communications. Orbits and Launching Methods:
Introduction, Kepler's First Law, Kepler’s Second Law, Kepler’s Third Law, Definitions of
Terms for Earth-Orbiting Satellites, Orbitat Elements, Apogee and Perigee Heights, Orbit Per
turbations, Effects of a non spherical earth, Atmospheric drag.
RADIO WAVE PROPAGATION AND POLARIZATON 9
Radio wave Propagation: Introduction, Atmospheric Losses, lonospheric Effects, Rain

1 Attenvation, Other Propagation Impairments, Polarization: Introduction, Antenna

: Polarization, Polarization of Satellite Signals, Cross Polarization, Discrimination, lonospheric

Depolarization, Rain Depolarization, lce Depolarization.

THE SPACE SEGMENT AND THE EARTH SEGMENT 9
The space segment: Introduction, The Power Supply, Attitude Control, Spinning satellite
stablization, Momentwm wheel stabilization, Station Keeping, Thermal Control, TT&C

11 Subsystem, Transponders, The wideband receiver, The input demultiplexer, The power _
amplifier, The Antenna Subsystem The Earth Segment: Introduction, Receive-Only Home - -
TV Systems, The outdoor unit, The indoor unit for analeg (FM) TV, Master Antenna TV
System, Community Antenna TV System, Transmit-Receive Earth Stations.
THE SPACE LINK 9
Introduction, Equivalent lsotropic Radiated Power, Transmission Losses, Free-space
transmission, Feeder losses, Antenna misalignment losses, Fixed atmospheric and ionospheric

v iosses, The Link-Power Budget Equation, System Noise, Carrier-to-Noise Ratio, The Uplink,
Saturation flux density, Input backoff, Downlink, Output back-off, Combined Uplink and
Downlink C/N Ratio ' '

Unit Description

SATELLITE ACCESS AND SPECIALIZED SERVICES _ b
introduction, Single Access, Preassigned FDMA, Demand-Assigned FDMA, Spade Systen, .
TDMA, Preassigned TDMA, Demand-assigned TDMA, Satellite-Switched TDMA, Code-

v Division Multiple Access Satellite Mobile and Specialized Services: Introduction, Satellite
Mobile Services, VSATs, Radarsat, Global Positioning Satellite System (GPS), Orbeomm,
Iridium.
Total Instructional Hours 45
After the completion of the course, the learner will be able to
CO1: Understand principle, working and operation of various sub systems of satellite as well as the earth
station.
Course CO2: Understand Effects of radio propagation in satellites
Outcome CO3: Apply various communication techniques for satellite applications
CO4: Analyze and design satellite communication link
CO3: Learn advanced techniques and regulatory aspects of satellite communication and Understand role of
satellite in various applications
TEXT BOOKS:

Chairman - BeS







T1- Satellite Communications, by Dennis Roddy ('qurih edition},McGraw Hill

T2 — Satellite Communication Systems Engineering, by Wilbur L. Pritchard, Henri G. Suyderhoud, Robert A. Nelson
{ Second Edition ), Pearson

REFERENCE BOOKS:

R1 — Satellite Communication, by Timothy Pratt, Charles Bostian, Jeremy Alinutt(Second Edition), John Wiley &
Sons.

R2-Satellite Technology, Principles and Applications, by Anil K. Maini, VarshaAgarwal(Second Edition ), Wiley,
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Programme  Course Code Name of the Course L T P C

BE 19EC8304 Wireless Sensor and Netwoerks 30 o 3

L. To provide an outline on the characteristics and challenges of Wireless Sensor Networks
2. To discuss the network architecture of Wireless Sensor Networks

chcf:zts;e 3. To understand various medium access control protocols for WSNs
4 4. To describe various time synchrenization and topology control mechanisms for WSNs
5. T study various routing protocols and discuss the applications of WSNs
Einit Description Instructional

Hours

OVERVIEW OF WIRELESS SENSOR NETWORKS
H Challenges for Wireless Semsor Networks-Characteristic Requirements. Required 9
Mechanisms-Difference between MANETS and WSNs- Applications of WSN,

ARCHITECTURES
Single-Node Architecture - Hardware Components-Energy Consumption of Sensor Nodes -
1l Operating Systems and Execution Environments-Example of sensor Nodes. Network .9
Architecture -Sensor Network Scenarios- Optimization Goals and Figures of Merit, Gateway
Concepts.

MEDIUM ACCESS CONTROL PROTOCOLS
- Fundamentals of MAC protocols - Low duty cycle protocols and wakeup concepts -
- HI Contention-based protocols - Schedule-based protocols - SMAC - Traffic-adaptive medium 9
access protocel (TRAMA) - The IEEE 802.15.4 MAC protocol. Naming and addressing:
Fundamentals-Address and Name Management, Assignment of MAC Addresses.

TIME SYNCHRONIZATION AND TOPOLOGY CONTROL,
Infroduction to time synchronization problem-Protocols based on  sender/recejver
- synchronization-localization and positioning-possible approaches-single — hop localization 9

v positioning in multi-hop environments- Topology control -Motivation and basic ideas
controlling tepology in flat network-hierarchal networks by dominating sets-hierarchal
networks by clustering-combining hierarchal topologies and power control.
ROUTING PROTOCOLS AND APPLICATIONS
v Gossiping and agent-based unicast forwarding-Energy-efficient unicast-Broadcast and 9
Multicast-Geographic routing -Mobile nodes, Application-Target detection and tracking-edge
detection-Field sampling
Total Instructional Hours 45
COl: Outline the characteristics and challenges of Wireless Sensor Networks
CO2: Demonstrate the WSN network architecture and its operation
Course CO3:  Summarize various medium access protocols used for WSN.
Outcome CG4: Tlustrate the various mechanism for time synchrenization and topology control in WSN
CO3: Infer the routing techniques used in WSN
TEXT BOOKS:

T1-Helger Karl & Andreas Willig, “‘Protocols and Architectures for Wireless Sensar Networks”, John Wiley, 2003,
F2- Feng Zhao & Leonidas J. Guibas, “Wireless Sensor Networks- An [nformation Processing  Approach™. Morgan
Khaufmann Publishers’
REFERENCE BOOKS;

R1- Kazem3ohraby. Daniel Minoli. & TaiebZnati, ~Wireless Sensor Networks-Technology. Protocols, And
Applications™, John Wiley, 2007.
R2-Auna Hac, “Wireless Sensor Network Designs™, John Wiley. 2003,

R3-Edgar H.Callaway,Jr. and Edgar H.Callaway. "Wireless Sensor Networks :Architectures and Protocols™ CRC Press,
August 2003,
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BE 19EC83G5 Medical Image Processing

1. Toacquaint the basic concepts of various medical imaging modalities
To understand the concepts of ultrasound imaging methodologies
To familiarize the medical image formats and basic processing methodologies

Course Objective ) . .
To analyse the computational methods for segmentation in medical imaging

voos W

To interpret image guided and computer aided diagnosis of diseases.

i inti § ional
Unit Description Instructionn
Hours

INTRODUCTION TO MEDICAL IMAGING

Introduction 1o medical imaging technology, systems, and modalities. importance:

I applications; trends; challenges, Medical Jmage Formation Principles: X-Ray physics; X-
Ray generation, attenuation, scattering; dose Basic principles of CT;: reconstruction
methods; artifacts.

" NUCLEAR IMAGING

PET and SPECT Ultrasound Imaging methods; mathematical principles; resolution; noise
effect;3D tmaging: Medical image Search and Retrieval Current technology in medical 9
image search, Image Guided Swurgery, Image Guided Therapy, Computer Aided .
Diagnosis/Diagnostic Support Systems,

MEDICAL IMAGE STORAGE AND PROCESSING

Medical Image Storage, Formats: DICOM Radiclogy Information Systems (RIS) and
I Hospital Information Systems (HIS). Medical Image Processing, Enhancement, Filtering

Basic image processing algorithms Thresholding; contrast enhancement; . SNR

characteristics; filteringshistogram modeting. :

MEDICAL IMAGE SEGMENTATION

Histogram-based methods; Region growing and watersheds; Markov Random Fieid

v models; active contours; model-based segmentation. Mulli-scale segmentation; semi-
automated methods; clustering-based methods; classification-based methods; optimization
techniques

MEDCAL IMAGE ANALYSIS OF SHAPE AND TEXTURE

Represeniation of shapes and contours — Shape factors — Models for generation of texture —
Statistical analysis of texture — Fractal analysis — Fourier domain analysis of texture —
Segmentation and structural analysis of texture. Pattern classification and diagnostic 9

v . - ; .
decision — Measures of diagnostic accuracy — Applications: Contrast enhancement of
mammeograms — Detection of calcHications by region growing — Shape and texture analysis
of tumours.

Total Instructional Hours 45
Course Qutcome Upon Completion of the course, the students should be able to:

R Homs—
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COl:  Analyze various medical Imaging modalities

CO2:  Analyze various methodologies to interpret the ultrasound images.

CO3;  Design and implement image processing applications that incorporates
different concepts of medical Image Processing

CO4:  Critically analyze different approaches to implement mini projects in medical

domain

CO5:  extract, model, and analyze information from medical data and applications in
order to help diagnosis, treatment and monitoring of diseases through computer

seience.

TEXT BOOKS:

I Paul Suetens, "Fundamentals of Medical Imaging”, Second Edition, Cambridge University Press, 2009.

2 Sinha G. R, Patel, B.t., “Medical Image Processing: Concepts And Applications”, Prentice Hall, 2014,
3 I Michael Fitzpatrick and Milan Sonka, "Handbook of Medical Imaging, Volume 2, Medical image Processing and
Analysis", SPIE Publications, 2009,
REFERENCE BOOKS :
1 KayvanNagjarian, Robert Splinler,r_“Biomedical Signal and Image Processing™, Second Edition, CRC Press, 2014,
2 Gonzalez R C, Woods R E. “Digital Image Processing”, Third Edition. Prentice Hall, 2007
3 Geoff Dougherty, "Digital Image Processing for Medical Applications”, First Edition, Cambridge University Press, 2009.
4 John L. Semmlow, "Biosignal and Medical Image Processing”, Second Edition, CRC Press, 2008.

3 Deserno T M, “Biomedical Image Processing”, Springer, 2011,
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Programme Course Code Name of the Course L TP C

BE 19EC8181 Foundation Skills In Integrated Product Development 3 0 0 3
l. To introduce fundamental aspects of Integrated Product Development.
2. To understand the concept of selection and testing Methodologies.

Course - . .
Objective 3. To know the concepts of various layouts and arch itecture of Produc(.

4.To study the various industrial process tool and design techniques.
5. To analyze estimation, planning and design for manufacturing and product development.

Unit Description l“St!';“c“““a'

ours

FUNDAMENTALS OF PRODUCT DEVELOPMENT

Global Trends Analysis and Product decision - Social Trends - Technical Trends-

Economical Trends - Environmental Trends - Political/Policy Trends - introduction to o

Product Deveiopment Methodoiogies and Management - Overview of Products and

Services - Types of Product Development - Overview of Product Development

methodologies - Product Life Cycle - Product Development Planning and Management.

REQUIREMENTS AND SYSTEM DESIGN

Requirement Engineering - Types of Requirements - Requirement Engineering - traceability

I Matrix and Analysis - Requirement Management - System Design & Modeling - g
Introduction to System Modeling - System Optimization - System Specification - Sub-

System Design - Interface Design, .

DESIGN AND TESTEING Conceptualization :

Industrial Design and User Interface Design - Introduction to Concept generation

Techniques — Challenges in Integration of Engineering Disciplines - Concept Screening &

Evaluation - Defailed Design - Component Design and Verification — Mechanical, 9

Electronics and Software Subsystems - High Level Design/Low Level Design of S/W

Program - Types of Prototypes, S/W Testing- Hardware Schematic, Component design,

Layout and Hardware Testing - Prototyping - Introduction to Rapid Prototyping and Rapid

Manufacturing - System Integration, Testing, Certification and Documentation

SUSTENANCE ENGINEERING AND END-OF-LIFE (EQL) SUPPORT

Introduction to Product verification processes and stages - Introduction 1o Product

v Validation processes and stages - Preduct Testing Standards and Certification - Product 9

Documentation - Sustenance -Maintenance and Repair — Enhancements - Praduct Eol -

Obsolescence Management — Configuration Management - EoL Disposal

BUSINESS DYNAMICS - ENGINEERING SERVICES INDUSTRY The Industry —

Engineering Services Industry - Product Development in Industry versus Academia ~The

IPD Essentials - Introduction to Vertical Specific Product Development processes - 9

11

Y Manufacturing/Purchase and Assembly of Systems - Integration of Mechanical, Embedded
and Software Systems - Product Development Trade-offs - Intellectual Property Rights and
Confidentiality — Security and Configuraticn Management.
Total Instructional Hours 45
COI: Define, formulate and analyze g problem
CO2: Solve specific problems independently or as part of a team
Course CO3: Gain knowledge of the Innovation & Product Development process in the Business Context
Outcome CO4; Work independently as well as in teams
COS: Manage a project from starl te finish
TEXT BOOKS:

T1-Product Design and Development. Karl T.Eirich and Steven D,Eppinger, McGraw —Hill International Edns. 1999

démics)
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REFERENCE BOOKS:
R1-Concurrent Engg /integrated Product Development. Kemnneth Crow, DRM Associates, 6/3, ViaOlivera, Palos

Verdes, CA 90274(310) 377-569, Workshop Book

R2-Effective Product Design and Development, Stephen Rosenthal, Business One Orwin, Homewood, 1992,
ISBN, }-55623-603-4.

R3-Tool Design — Integrated Methods for successful Product Engineering, Stuart Pugh, Addison Wesley Publishing,
mours, NY, 1991, ISBN 0-202-41639-5,
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Programme Course Code . Name of the Course L T P C
BE 19EC8311 Computer Communication and Internet Protocol 3 0 0 3

1. Fo understand the state-of-the-art in communication networks and switching.
2. To study the concepts of various medium access layer protocols
Co-urs.e 3. To impart technical knowledge in network layer algorithm
Objective 4. To study the behavior of transport layer protocol.
5. To provide an insight on the features of application layer protocols.

Unit Description Instructional
Hours

INTRODUCTION TO COMMUNICATION NETWORKS

Basis for Data Communication - Guided Transmission Media - Data Encoding — Data 9

Communication Interface - The Public Switched Telephone Network - Circuit Switching

and Packet Switching.

MEDIUM ACCESS CONTROL LAYER

il The Channel Allocation Problem - Multiple Access Protocols — Ethernet - Wireless LANs - 9
Breoadband Wireless ~ Bluetcoth - Data Link Layer Switching

NETWORK LAYER

m Network Layer Design Issues - Routing Algorithms - Con_s,esuon Control Algorithms - 9
Quality of Service — Imemetworkmg The Network Layer in the Internet
TRANSPORT LAYER

v The Transport Service - Elements of Transport Protocols - A Simple Transport Protocol - 9

The Internet Transport Protocols: UDP - The Internet Transport Protocols: TCP

DISTRIBUTED APPLICATIONS
Abstract Syntax Notation One (ASN.I) - Network Management: SNMPV2 - Electronic 9

v Mail-SMTP and MIME - Uniform Resource Locators (URL) and Universal Resource
fdentifiers (URI[} - Hypertext Transfer Protacal (HTTP)
T- i Total Instructional Hours 45
After compietion of the course the leamer will be able to
COI: Identify the characteristics of networks and switching.
. Course COZ: Understand the medium access control layer services.
_. Outcome _ C€O3: Analyze and explain important design considerations at (he network layer )

- CO4: Understand the behavior of transport layer protacols
CO3: Analyze a typical network architecture and the importance of network layers,

TEXT BOOKS:
T1 - Andrew S Tanenbaum, “Computer networks™, Prentice Hall of India. New Delhi, 2010,

T2 - William Stallings, “Data and Computer Communication™, Prentice Hall of India, New Delhi, 2007
- REFERENCE BOOKS:

RI - Behrouz A Forouzan . “Data Communication and Networking™, McGraw-Hill, New Delhi, 2012,

R2 - Larry L. Peterson, Bruce S. Davie, “Computer Networks: A Systems Approach”, Fifth Edition, Morgan Kaufimann
- Puhllshel s, 2011
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Programme Course Code Name of the Course L T P C

B 19EC6401 Consumer Electronics 3 0 0 3

The student should be able to
1. Sketch and deseribe operating principles of different types of microphones,
2. Learn various components of video system and displays.

Course
Objective 3. Describe working of Washing machine, Microwave ovens, Refrigerators.
4. Understand the working principles of power supplies.
5. Learn various standards in product compliances,
Unit Descriptian Instructional
: Hours

AUDPIO SYSTEMS

Microphones, loudspeakers baffle and enclosure, Acoustics, mono, stereo, 9
Quad, Amplifying System, Equalizers and Mixers, Synthesizers,
Commercial Sound, Theater Sound System,

VIDEO SYSTEMS AND DISPLAYS

Ii Monochrome, Color TV standards, TFT, Plasma, HDTV, LCD, LED TV, 9
Direct-Te Home (DTH- Set Top Box), Video Telephone and Video
Conferencing.

DOMESTIC AND CONSUMER APPLIANCES
H Washing machines, Microwave ovens, Air-conditioners and Refrigerators, 9
Computers office System, Telephone & Mobile Radio System.

POWER SUPFPLIES _
v SMPS/UPS and Preventive Maintenance and others systems such as Remote 9
controls, Bar codes, RFID.

PRODUCT COMPLIANCE
v Preduct safety and liability issues; standards related to electrical safety and 9
fire hazards, EMIVEMC requiremients, design techniques for ESD, RF
interference and immunity, line current harmenics and mains voltage surge.
Fotal Instructional Hours 45
After completion of the course the learner will be able to
1. Understand electronics engineefing concepis used in audio systems.
2. ldentify and explain working of various colour- TV and Display blocks.
3. Understand the basic functions of various domestic and consumer electronic
Course .
Qutcome goods.
4. Linderstand various types of power supplies, Remote and RFID.
5. Use different product safety, compliance standards and technigues asseciated with
electronic products.
TEXT BOOKS:

T1 - SP Bali, “Consumer Electronics™, Pearson Education. 2008
T2 - J.5 Chitode, ~Consumer Electronics™, Technical Publications. 2007
REFERENCE BOOKS:

,-F_ pl o’ _
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R1 - Jan Holier, ViasiosTsiatsis, Catherine Mulligan, Stefan Avesand, Stamatis Karnouskos, David Boyle,
“From Machine-to-Machine to the Intemet of Things: Introduction to a New Age of Tnielligence™, Ist
Edition, Academic Press, 2014.

R2 - Marco Schwartz, “Intemnet of Things with the Arduino Yun®, Packt Publishing, 2014.
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;:::Era Course Code Course Title L T P'C
BE/BT 19L56401 General Studies for Competitive Examinations 2 1 0 3
ECH
1. To provide awareness to the students about higher education entrance exams and various types
of jobs offered both in the Central and State Government.(CAT, GMAT, GRE, 1BPS, IELTS,
Con UPSC, S8C, RRB, TNPSC, GATE, IES, TNEB, AFCAT, DRDO, ISRO, INCOME
rse TAX,LIC..)
Object 2. To help the students to choose the area where they are interested.
ives: 3. To develop competitive skilis through various types of objective tests.
4. To train them by conducting aptitude test based on verbal and quantitative skills.
instructional

Unit Deseription Hours

Numerical Ability
Simplification and Approximation — Algebra — Number System- Averages —
Ratio and Proportion — Partnership — Allegation or Mixture — Problem on
| Ages - Percentages - Profit and Loss — Time and Work — Pipes and Cisterns
— Time, Speed and Distance — Problems on Trains .Boats and Streams -
Permutation and Combination- Probability- Data Interpretation- Simple
Interest and Compound Interest — Geometry , Trigonometry and Mensttration
— Progressions.
Rexnsoning Ability
Alphanumeric series - Reasoning Analogies — Coding-Decoding — Blood
) Relations - Directions — Calendars ~Clocks ~ Data Sufficiency ~ Deductive -
Reasoning - Input-Ouiput
— Order & Ranking — Seating Arrangements —Visual Reasoning — Cubes and
cuboids - Critical Reasoning — Syllogism — Venn Diagram ~ Puzzles
Language Conipetency o - ' ~
Reading Comprehensions — Cloze Test — Sentence Completion — Match the
H| Columns — Error Detection — Jumbled word/Paragraphs — Vocabulary &
' Grammar — One Word Substitution — Idioms and Phrases — Antonyms and
Synonyms — Sentence Correction — Misfit/Out of Context sentence.

Computer Acquaintanceship

Internet — Memory — Keyboard Shortcuts — Computer Abbreviation —
Microsoft Office — Computer Hardware — Computer Sofiware — Operating
System ~— Networking — Computer Fundamentals /Terminologies.

Lad

General Awareness _
V. Geography — Culture — History — Economic Science — Scientific Research —
General Policy
- Awards and Honours — Books and Authors — Static GK - Current A ffairs.
Total Instructional Hours 43

CO\:Thinking éritically and applying basic mathematics skills to interpret data, draw conclusions,
and solve problems; developing proficiency in numerical reasoning:
Application of quantitative reasoning in aptitude tests.

CO2:The ability to identify and define problems/issues, recognizing their complexity. and
considering alternative viewpoints and solutions to use the critical skills of observation,
analysis, evaluation.

Course

Cutcom CO3:Understanding and reasoning using con 2pts framed in words: Critical verbal

reasoning;

e —

Chairman - BoS

. L w— A e e -

Deap demics)
{I!CET /Pi




-.!.

-
Ll

-

—

A

e
N \




Reading Comprehension; Application of verbal reasoning in aptitude tests.

COA4:Students will possess the basic understanding of computer hardware and software,
utitizing web technologies, basic understanding of network principles, Keyboard Shortcuts
and

various Operating System,

COS5:Students will be updated with awareness and knowledge regarding the occurrences
around

the world.
REFERNCES
RI: : L . . L.
Quantitative Aptitude for Competitive Examinations — Abhijith Guptha
R2:
The Pearson Guide t¢ Quantitative Aptitude - Dinesh Khattar
R3: :
> Analytical Reasoning and Logical Reasoning- Peeyush Bharadwaj
R4:
A New Approach to Reasoning - B.S. Sijwali & S. Sijwali Arihant
R5:
Word Power made easy - Norman Lewis
Ré: Verbal Ability & Reading Comprehension for the CAT — Arun Sharma, Meenakshi
Upadhyay -Megraw-hill Education
R7:
Computer Awareness - Arihant Publication
R8:

= an S
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Programme Course Name of the Course L T P C
Code :
BE/BTech 191.56402 Human rights, Women rights and Gender equality 30 0 3
To sensitize the Engineering students to various aspects of Human Rights

L
* To make them understand the world leve! perspective related to Human Rights
COURSE s To identify the constitutional rights of women
OBJECTIVES . 7o understand the various political rights and laws related to women
To understand the gender equality concepts
Unit Description Instructionsl
Hours
Introduction ' 9
: Human Rights — Evolution of the concept of Human Rights - Meaning, origin and Development.
1 Notion and Classification of Rights — Natural, Moral and Legal Rights, Civil and Palitical rights.
Economic, Social and Cultural Rights - Theories of Human Rights - Philosephical foundations of
Hurmnan Rights
Human Rights national and international perspective 9
Human Rights in India — Constitutional Provisions / Guarantees — Redressal Mechanisms at
1 National and international levels — Constitutional Remedies and Directions of state policy -
Geneva Convention of 1864, Universal declaration of Human Rights, 1948. UN agencies to
monitor and compliance — UNHRC (United Nations Human Rights Commission)
CONSTITUTIONAL RIGHTS OF WOMEN IN INDIA 9

[ Indian constitution relating to women - Fundamental rights - Directive principles of state policy -
right to equality - rights against exploitation, the right to constitutional remedy - University
Declaration of Human Rights - Enforcement of Human Rights for Women and Children - Role of
Cells and Counseling Centers - Legal AID cells, Help line, State and National level Commission
v POLITICAL RIGHTS OF WOMEN IN INDIA AND LAWS 9
Political Rights of Women in [ndia - Electoral process - women as voters - candidates and ieader
- pressure group, Representation of women in local self government — women in Rural and urban
local bodies -~ Reservation of women — Laws against violence & Sexual crimes: eve teasing —rape
- indecent representation of women - immoral trafficking
v GENDER EQUALITY ' 9
Gender roles: Biological vs cultural determinism — Private vs public dichotomy — Gender
division of labour and asymmelric role structure Gender role socialization and formation of
identity ~Occupational segregation and wage discrimination — Gender sterectyping in work
place — Human development indicators and gender disparity

Engineering students will have the basic knowledge of human rights
Initiates the students to know the various naticnal and intermnational perspectives of

COURSE ights '
hkuman rig TEXT

OUTCOMES: »  Gives an orientation on the various rights of women
e Makes them to understand the role of women in politics
¢ Provides a-direction on gender equalities
BOOKS

1. Kapoor S.K, “"Human Rights under lnternational Law and Indian Laws”, Central Agency, Allahabad 2014
2. ArunaGoel. (2004). “Violence and Protective Measures for Women Development and Empowerment™. Deep & Deep,

New Delhi.

REFERENCES

Chandra U “Human Riglhts™ Allahabad Law Agency. Allahabad 2614

Upandra Baxi “The Future of Human Rights, Oxford Univeristy Press, New Delhi

Menonnivedita (2004). “Recovering Subversion: Feminist Politics beyond the Law"™. Permanent Black, Delhi.
Cornick, J.C. and Meyers, NLK. (2009) Gender Equdlity: Transforming Family Divisions of Labor. New York: Verso.
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«  Programme Course Code Name of the Course
BE/BTech 19156404 Indian Ethos and Human Values

L
©
=21
W

1. To learn about Indian ethos and its importance today
2. To know about business concepts and philosophies from various perspectives.

g‘;‘:‘ﬁw 3. To know the Indian philosophical system of knowing oneself,
¥ 4. To understand values and its significance,
3. To know ethics from western and Indian perspective.
Unit Description Instructional
Hours

INDIAN ETHOS

Indian Ethos — Madels of management in Indian socic-political envirenment. indian work 9

ethos and principles of Indian Managemem — Goals of Life- Tmchmos of important indian.

Spiritual leaders..

BUSINESS CONCEPTS AND PHILOSOPHIES

]| Economics of giving - Western economic system. Developing and implementing gross 9
national happiness - Sabbath economics - Islamic economics and Banking

INDIAN PHILOSOPHICAL SYSTEM

M indian Philosophical system - Nature of mind - Personality attributes based on Gunas - Human 9
values and five sheaths - Bagavad Gita for human perfection
VALUES

v Meaning - Significance - Formation of values- Science and values. — Application of values in 9
Management - Values for managers - Chanakya neethi on leadership _ i}
ETHICS -

A Intreduction to Greek philosophers - Perspectives on ethics - Indian constitution and Unity in g

diversity - Thirukural on ethtcs

Total Instructional Hours 45

CO1: To impart knowledge on Indian Ethos for inspirational life
Course CO2: To appiy_ Business concepts and r:'h ilosophies for broader perspective in society
Outcome CO3: To familiarize students about Indian philosophy system to handle life efficiently
CO4: To apply values in day to day functioning for better standard of life.
COS: To conceptualize ethics from western and [ndian perspective
TEXT BOOKS:
T1-Nandagopal.R and Ajith Sankar R.N. Indian Ethos and Values in Management, 1SBN —978-0-07-106779-9. Tata McGraw Hill
Education Private L4d, 2011.
T2-Khandelwal.N.M, Indian Ethos and Values for Managers, ISBN 978-93-5024- 452 4, 3rd Edition, Himalaya Publishing House,
2015 .

REFERENCE BOOKS: _
R|-Management Thoughts in Thirukkural by K. Nagarajan -~ ANMOL Publications PVT Ltd 4374/4B Ansari Road, New Delhi

110 002, 2010
R2-Dr. Radhakrishnan Pillai, Corporate Chanakya, ISBN 978-81-8495-133-2, Jaico Publishing House, 2016
R3-8oham, LEEP {Life Empowerment and Enrichment Progeam}, 1SBN 9788175977259 Central Chinmaya Mission Trust, 2017.
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Programme  Course Code Name of the Course L T P C

B.E./B.Tech. 19186403 INDIAN CONSTITUTION and POLITICAL SYSTEM 3 0 0 3
OBJECTIVES:
o  Teach history and philosophy of Political Science.
Course = Describe the Indian Constitution and fundamental rights.
Objective s  Summarize powers and functions and Emeraency rule of Indian government.
s  Explain Local Governance.
¢  Converse the challenges to Indian Democracy
Unit Deseription Instructional
Hours
ENTRODUCTION .
1 Meaning, Nature and Scope of Political Science — Significance of Political Sciertce as a Discipline 9
- Approaches to the study of Political Science — Key Concepts: State, Nation and Sovereignty -
Political Science as a Science or an Art .
CONSTITUTION OF INDIA &FUNDAMENTAL RIGHTS
Ii Meaning of the constitution law and constitutionalism — Historical perspective of the constitution 9
of India — salient features and characteristics of the constitution of India.
Scheme of the fundamental rights — fundamental duties and its fegislative status — The directive
principles of state policy —Rights of women and Children -Copstituticnal Remedies for citizens
PARLIAMENTARY FORM OF GOVERNMENT AND EMERGENCY PROVISIONS 9
1 The constitution powers and the status of the president in India. — Amendment of the constitutional
powers and procedures — Emergency provisions: National emergency, President rule, Financial
emergency. - . .
LOCAL GOVERNANCE )
IV Panchayati Raj and Municipal Government; Structure, Power & Functions; Significance of 73rd 9

and 74th Amendments; Changes in Rural Power structure and empowerment of thé marginalized
groups such as SCs/STs and Wamen

CHALLENGES TO INDIAN DEMOCRACY"

v Caste, class, ethnicity and gender in Indian politics; Criminalization and corruption, polilics of 9
regionalism, communalism, backward class and Dalit movements, Tribal people mevements,
struggle for gender justice

Total Instractional Hours 45
Upon completion of the course, students will be able to
CO1: Understand the history of Indian Constitution
Course CO2: Understand fundamental righis and fundamental duties.
Outcome CO3: Understand the Parliamentary form of Governmentand Chaifenges to Indian Demorcracy
TEXT BOOKS:

T1 - Durga Das Bastt, “Introduction to the Constitution of India **, Prentice Hall of India, Wew Delhi, 1997.

T2 -Agarwal R C., “Indian Political System™ 5.Chand and Company, New Delhi, 1997,

T3 - Johart,).C. Principles of Medern Political Science. New Delhi: Sterting., 1989.

T4 - Sharma K L.. “Social Stratification in India: Issues and Themes™. Jawaharlal Mehru University. New Delhi, 1997.
REFERENCE BOOKS:

RI - Sharma, Brij Kishare, ** Introduction to the Constitution of Tndia:. Prentice Hall of India. New Delhi.

R2 - Gahai U R.. “Indian Pelitical System ~. New Academic Publishing Flouse, Jalacndhar,
R3 -Sharma R N.. “Indian Social Problems . Media Promoters and Publishers Pve. Ltd.
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Programme Course Code Course Title L T P C
BE/BTECH 19L.86405 YOGA FOR HUMAN EXCELLENCE 2 0 I 3

tnderstanding of
. ).Structure and functions of Human Body, |
Course 2.Importance of Physical Exercises and various Medical systems
Ohjectives: 3.Life- force and Philosophy of Kaya Kalpa
4. Mind and its finctions and
5.Meditation Practices.

Unit Description Instructional .
Hours

PHYSICAL STRUCTURE .
Purpose of life - life — yoga — modern life style - importance of physical health, Physical structure
— combination of five elements - three forms of body,Blood circulation system - Respiratory 9

[ system. Nervous system - Digesting system
FUNCTIONS OF PHYSICAL BODY
Three circuiations - disease, pain and death - causes fordisease, Limitandmethod in fiveaspects—

11 foad, work, sleep, sensual pleasure and thought, Importance of physical exercises - Simplified 9

. Physical Exercises- Rules and regulations, Food and Medicine — yogic food habits —
b natural food - naturopathy -Medical systems: Allopathy, Siddha,

Ayurvedha,Unani and Homeopathy.

REJUYENATION OF LIFE-FORCE
Philosophy of Kaya kalpa - Physical body - Sexual vital fluid - Life force- Bio-Magnetism -

-1 Mind,Anti-ageing and postponing death - Kayakalpa Practical - benefits,Sex and spirituality - value -9
of sexval vital fluid - married life - chastity, Functional Relationships of body, iife force and mind.

MIND
Bio-magnetic wave - Mind - imprinting and magnifying - Eight essential factors of living beings,
v Mental Frequency - functions of mind — fivelayers, Ten stages of mind Benefits 9
of meditation -habitual imprints- understandable imprints, Importance of
meditaticn - benefits of meditation.
MEDITATION
\Y Simplified Kundalini Yoga - greatness of guru - types of meditation, Agna meditation - explanation 9

- benefits,Santhi meditation - explanation - benefits - clearance of spinal cord - benefits, Thuriam
meditation - explanation - benefits - Thuriyatheetham meditation - explanation - benefits.
Fotal Instructional Hours 45

Text Book:

N Par—— e ———e

1. Yogic Life- VISION, Vethathiri Publications,

Reference Books:
VethathiriMaharishi, YogaforModernage, 2017, Vethathiri Publications, Erode.
Vethathiri Maharishi, Mind, 2017, Vethathiri Publications, Erade,
Dr.Mathuram Sekar, Medicine and Health. NarmadhaPublications.
Vethathivi Maharishi. Simplified Physical Exeicises. 2013, Vethathivi Pubiications, Erode.
WCSC-VISION for Wisdom. Yogasanas. 2012, Vethathiri Publications. Erode,
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SEMESTER I

COURSE
136 ngg:": COURSE TITLE CATEGORY{ L | T | P | € [TCP|CIA | ESE | TOTAL

THEQRY

3 { 2ZHE]I51 |ENGLISH FOR ENGINEERS H3C 2 0 2 3 4 50 50 100

prr1isi;  |FYTHON PROGRAMMING AND
PRACTICES / OBJECT ORIENTED
5 | 22C81152 PROGRAMMING USING PYTHON(IBM ESCICC 2 0 2 3 4 50 50 100
STUDENTS ONLY)
EEC COURSES (SE/AE)

MANDATORY COURSE

TOTAL CREDITS| 16

SEMESTER 11

S.| COURSE COURSE
No| CODE COURSE TITLE catecory| L | T | P | € |TCP|CIA | ESE [TOTAL

THEORY

22CY2101 [ENVIRONMENTAL STUDIES

3 | 22PH2101 |BASICS OF MATERIAL SCIENCE BSC 12 lofol2|3 |46 100

THEORY WITH LAB COMFONENT
4 | 22PH2151 {PHYSICS FOR CIRCUIT ENGINEERING PROGRAMME BSC 2(0]12]3})4|50] 350 100

5 | 22HE2151 {EFFECTIVE TECHNICAL COMMUNICATION HSC 2102 (3(4]|50] 50 160

2|10 213:4 |55 100

22C82253

JAVA FUNDAMENTALS (IBM STUDENTS ONLY)
: PRACTICAL

7 { 22ME2001 ;ENGINEERING PRACTICES ESC 0 {01422 |60 40 180
EEC COURSES (SE/AE)




TOTAL CREDITS | 17

12 | 22 { 29 | 630370} 1000

SEMESTER HI
Sg‘ ng[l::'i COURSETITLE cfgggcsxiy L|T| p| ¢ |7Tcp|cia]|EsE| ToTAL
THEORY
1| 22Mast02 gmggkﬁﬁr:iﬁ%cmsﬁ,m) BSC 301t o | 4| 4 |4 e | 100
2 | 22EC3201 | ELECTRONIC CIRCUITS PCC slo|l o 3] 3 |s]e | 100
3 | 228C3202 | SIGNALS AND SYSTEMS PCC 3o ol 3] 3 [4]e | 100
4 | 22EC3203 | DIGITAL ELECTRONICS PCC 3o o] 3|3 |4/|e]| 100
s | 22EC3204 | CIRCUITS AND NETWORKS ESC 2ol o | 21 3 |100] - 100
THEORY WITH LAB COMPONENT
J26c3251/ | OOPS USING TAVA/ RELATIONAL
6 | Tocasy | PATABASE MANAGEMENT SYSTEM escaice | 210 2 | 3| 3 50| s | 100
(IBM STUDENTS ONLY)
PRACTICAL
7 | 22EC3001 | ELECTRONIC CIRCUITS LABORATORY |  PCC oo 3 [15] 3 [6]a] 100
g | 22EC2002 | DIGITAL ELECTRONICS LABORATORY|  PCC ool 3 15| 3 [s ] 4| 100
EEC COURSES (SE/AE)
9 | 22HE3071 SOFT SKILLS -2 SEC 1Jol o t ] 1 J1o]o 100
10 | 22BC3901 |MINI PROJECT I AEC olo| o | 2|1 [wo] o 100
TOTAL cmcmrs‘ 17| 1 8 24 | 27 | 610 | 39 1000
SEMESTER IV
S(-]N ngg:E COURSE TITLE ngggi‘, 1] T{ P | C FCP | CIA| ESE| TOTAL
THEORY
1 P2HEAI0] [PR AND START-UFS HsC 210 0 ] 21 2z 4 |60 | 100
2 P2ECa201 ELECTRO MAGNETIC FIELDS Pec |3 10| 0| 3| 3 |40 | 60| 100
3 p2ECA202 ANALOG COMMUNICATION pcc |30 0| 3| 3 | 40|60 | 100
4 D2ECA203 [ INEAR INTEGRATED CIRCUITS pcc 1310 0 3| 3 |40 |60 100
s D2EC4304 l&ﬁéﬁ'ggb’ LINES AND pcc (3]lo| o 3| 3] 4|60 100
THEORY WITH LAB COMPONENT
omciosl,  |CONTROL SYSTEMS/ DESIGN
6 [ orommsy  [ANKING-ANINTRODUCTION(BM | PCCACC | 2| 0 | 2 | 3 | 4 | 50 so | 100
STUDENTS ONLY)




PRACTICAL
8 R2EC4001 L INEAR INTEGRATED CIRCUITS LAB PCC 0 0 3 1.5 4 60 40 1)
9 R2ZEC4002 ANALOG COMMUNICATION LAB pCC 0 0 3 1.5 4 60 40 100
EEC COURSES (SE/AE)

TOTAL CREDIT

SEMESTER V
S{-:' Cgoﬂg:E COURSE TITLE Cf?é"ggiy Ll T| P | C|TCP | CIA| ESE| TOTAL
THEORY
1 R2EC5201  [DIGITAL COMMUNICATION PCC_ | 3]0 0| 33 |4 |60 | 100
> [2ECS200  |ANTENNA ANDWAVEPROPAGATION | PcC |3 [ 1] 0 | 4 | 3 | 40 | 60 [ 100
3 R2ECS203 RS AND pec (3|0 | o | 3] 3|4 || 10
o RS0 PROrSIONALELECTNE gy | PECIcC |2 [0 | 0 |3 s w0 w0 |
5 P2ECSIXX  [PROFESSIONAL ELECTIVE-2 pEc |30 | o] 3| 3[4 [e]| 10
6 P2ECSIXX  |PROFESSIONAL ELECTIVE-3 pEc |3 |0 o | 3| 3[4 [ | 100
PRACTICAL
7 p2ECS001 h&gﬁggﬁ%ﬁﬁ?ﬁ&iﬁ% pcc |[ojo| 3 15| 3 |60 |a | 100
§ P2EC5002  [DIGITAL COMMUNICATION LAB pecc |o|o| 3 [ws| 3 |6 [a] 100
EEC COURSES (SE/AE)
9 DIHESO7I  |SOFTSKILLS-4/FOREIGNLANGUAGES| sec |1 [o | o | v [ 1 [wo] o 100
TOTALCREDITS 19 | 1 | 6 | 23 | 25 | 440 [ 460 [ om0
SEMESTER V1
S:)N ngsiE COURSE TILE Cf&%ﬁy L| T{ P| C|1CP | CIA| ESE| TOTAL
THEORY
i P2HS6101  |PROFESSIONAL ETHICS HSC | 3 |0 ] 0] 3 | 3 ] 4 | 60 | 100
orceixy,[PROFESSIONAL ELECTIVE
2 NODE JS AND MICRO SERVICES(IBM | PECAcC | 3 [ o | o | 3 | 3 | 40 | 60 | 100
22EC6251 STUDENTS ONLY)
opceixy  [PROFESSIONAL ELECTIVE-S/ 10T AND
3 SPRING FRAMEWORK (IBM pecice | 3 {o | o] 3| 3 |4 |6 | 10
Y 22EC6252  [STUDENTS ONLY)
4 [2EC64XX  |[OPENELECTIVE-1* oec | 3 o | o | 3 | 3 |4 [6 | 100
5 DIEC64XX  [OPEN ELECTIVE—2* OEC s o] o 3|3 [4a]e ] 10
THEORY WITH LAB COMPONENT
6 P2EC6253  [DIGITAL SIGNAL PROCESSING PCC 2 o] 2 [ 3] 4 ]s0[s] 10
7 P2EC6254  [VLSIDESIGN PCC 2 o] 2| 3| 4 s0[s0] 10
EEC COURSES (SE/AF)




ToTALCREDITY 19 | 1| 6 | 23 | 26 1400 | ml 800 ‘

SEMESTER VI
COURSE
S.N COURSE COURSE TITLE CATEGORY] L T P C |TCP | CIA | ESE | TOTAL
0 CODE
: THEORY
WIRELESS COMMUNICATION
[ R2EC7201 NETWORKS PCC 3 o} o0 3 3 | 40 | 60 100
R2ZECTIXX/ PROFESSIONAL ELECTIVE-6/
2 BIECTIS) BLOCKCHAIN (IBM STUDENTS PECicC | 3 | 0] 0 3 3 | 40 | 60 100
ONLY)

3 P2ECHXX OPEN ELECTIVE - 3% OEC 3 10| 0 | 3 3 | 40 | 60 100
D2ECTAXX OPEN ELECTIVE - 4* OEC 3 0| 0 | 3 3 | 40 | 60 100
THEORY WITH LAB COMPONENT
s P2EC7001 EMBEDDED SYSTEMS AND 10T PCC 2 {0 | 2 3 | 4 {50 | 50 100

OPTICAL COMMUNICATION AND
6 DRIECT001 MICROWAVE ENGINEERING PCC 2 1o | 2 3 | 4 | 350 50 100
EEC COURSES (SE/AE)
7__P2EC790] [INTERNSHIP . [ AEC - ] - . 2 1 [160] O 100
TOTALCREDITS] 19 | 0 | 4 | 20 | 23 | 360 | 340 700
SEMESTER ¥ilI
COURSE
SN |  COURSE - COURSE TITLE catecoryl Y| T| P | C|TCP | CIA| ESE| TOTAL
0 CODE
EEC COURSES (SE/AE)
i DZECR90I PROJECT WORK/GRANTED PRODUCT) e 0o o 20| 1020 |ro]i100]| 200
PATENT
TOTALCREDITS 0 | 0 | 20 | 10 | 20 | 100 | 100 200

Nofe:

1. *Asper the AICTE guideline, in Semesters I, If, Il & IV NCC one credit subject is added as Value Added Course with
Extra Credit. Further, the students who enroiled his/her name in HICET NCC and Air Wing are eligible to undergo this
subject. The earned extra credits printed in the Consolidated Mark sheet as per the regulation.

2. NCC course level 1 & Level 2 will be added in the list of open elective subjects in the appropriate semester. Further,
the students’ who have opted NCC subjects in Semester I, II, IIl & IV are eligible to undergo NCC Open Elective
Subjects. '

3. The above-mentioned NCC Courses will be offered to the students who are going to be admitted in the Academic Year
2021 - 22.




LIST OF INDUSTRIAL CORE COURSES

S.No. CODE Courses CAT |L|(T|{P C|CIA(ESE| TOTAL
1 22C81152 | Object Oriented Programming using Python { ICC |2 |032 13 50 | 50 100
2 22CS2153 | Java Fundamentals cc | 2052350} 50 100
3 22EC3252 | Relational Database Management System icc 21023150} 50 100
4 22EC4252 | Design Thinking - An Introduction Icc 12102350 50 100
5 22EC5251 | Angular JS icc (21012350150 100
6 22EC6251 | Node JS and Micro services icc |210]12(3] 50| 50 100
7 22EC6252 | IoT and Spring Framework icc |2(0]2(3] 50| 50 100
8 22ECT7251 { Blockchain Icc [2|0]2(3] 50 50 100
OPEN ELECTIVE [ AND Il
| (EMERGING TECHNOLOGIES)
To be offered for the students other than CSE, IT, Al&ML, ECE & BIOMEDICAIL
PERIODS TOTAL
vo.| “copE COURSE TITLE AT GORY L e S T | crepits
1 | 22Al6401 mag' tutelligence and Machine OEC 2102 4 3
2 | 22C36401 | Blockchain Technology OEC 21012 4 3
3 22ECs401 Cyber Security QEC 24102 4 3
4 22EC6402 | IoT Concepis and Applications QEC 21012 4 3
5 22IT6401 Data Science and Analytics QEC 2 10 2 4 3
6 | 22BM6401 | Avgmented and Virtual Reality QEC 21012 4 3
OPEN ELECTIVE 1AND It
To be offered for the students other than AUTO, AERQ, AGRI, MECH, MCTS, CIVIL, EEE, CHEMICAL,
FOOD TECH, E&I
o, ConE COURSE TITLE CATEGORY| pr'wrek| CONTACT | CREDITS
LT p | PERIODS
1 22AE640] Space Science QEC 13 10| 0 3 3
2 | 22MT6401 | Introduction to Industrial Engiﬁeering OEC 310 o0 3 3
3 | 22MT6402 | Industrial Safety and Environment OEC 31010 3 3
4 | 22CE6401 | Climate Change and its Impact OEC 31010 3 3
5 | 22CE6402 | Environment and Sccial Impact Assessment OEC 3100 3 3
6 | 22ME6401 | Renewsble Energy System OEC 31010 3 3
7 | 22ME6402 | Additive Manufacturing systems QEC 3ol o 3 3




3 22E16401 g;g::u§;1lction to Industrial Inst;-umentation and OEC 1lolo 2 3
9 | 22E16402 g;atfuh;f:;;%gfmmmg using Virtual OEC s lolo 3 3
10 { 22AU6401 Recent Trends in Automotive Technology OFEC 13101} 0 3 3
11 | 22AU6402 | Aufomotive Vehicle Safety OEC 131010 3 3
12§ 22EE6401 Digital Marketing OEC 310l o0 3 3
13 | 22EE6402 Research Methodology QEC 13 loio 3 3
14 | 22FT6401 Traditional Foods OEC 3/l 0§o0 3 3
15 | 22AG6401 | Urban Agricuiture and Crganic Farming _ OEC 31010 3 3
16 | 22CH6401 Biomass and Bio Refinery QFEC 1 lolo 3 3

Note: Non Circuit Departments can add one Open Elective course in the above list to offer for the circuit branches

OPEN ELECTIVE lll

Students shall choose any one of the open elective courses such that the course content or title not belong to

their own programme.
PERIODS TOTAL
s |COURSE COURSE TITLE PER WEEK| CONTAC T
NO.| CODE CATEGORY— T T PERIODS CREDITS
i 22EC7401 | Mobile Devices -Tools and Technology OEC 31010 3 3
OPEN ELECTIVE IV
COURSE PERIODS TOTAL
SL. COURSE TITLE CATEGORY PER WEEK CONTACT | . peniTs
NO. | CODE L | T | P | PERIODS
General studies for competitive
1 | 22L87401 examinations QEC 3 0 0 3 3
Human Rights, Women Rights
2 | 22187402 and Gender equity OEC 3 0 0 3 3
3 | 22187403 | Indian ethos and Buman values QEC 3 0 0 3 3
4 | 22187404 | Financial independence and OEC 3 0 0 3 3
management
5 | 22187405 | Yoga for Human Excellence OEC 3 0 ¢ 3 3
Democracy and Good
6 | 22LS7406 Governance OEC 3 0 ) 3 3
7 | 22187407 | NCC Levei - II OEC 3 O 0 3 3

PROFESSIONAL ELECTIVE COURSES: VERTICALS

Vertical 1 Vertical 3 Vertical 4 Vertical 5 Vertical 6
5 Vertical 2 Business
Medical Communication Wireless and image
NO. Imaging VLS| Design systems Communication| Management Processing
Measurements . s ;
Instrumentation
. Ceilular and . e . e
2 Medicai Advanced Mobile High Speed Principies of Audio S_:gnal
Electronics Processors L (Networks Management Processing
Communication
Medical . Satellite . |Entrepreneurship . .
3 Informatics ASIC Design Communication Cloud Computing Development Machine Vision




o Foundation Skilis
4 Medical Image |Embedded Globasl Positioning Wireless Sensors lin Integrated ;Zug] Networks
Processing Controflers ystems tand Networks Product [ =P
Development ng
e . |Wireless . Virtual Reality
5 f;:;;lc lleme i'gglPow“ RF System Design Broadband %T“eﬁn ‘ and Augmented
g Communications 8 ity
Human .
6  |[Computer ifdustna.[ So ) Defined Cyber Forensics E-Commerce Robotics
Interface utomation Radio Techonology
PROFESSIONAL ELECTIVE COURSES: VERTICALS
VERTICALIL. 1: Medical Imaging
Periads Per
S No. Cg urse Course Title Category week Total Concact Credits
ode Periods
L T P
Measurements and
1. | 22ZECS5301 Instrumentafion PECI 3,0 0 3 3
2. | 22EC5302 | Medical Electronics PEC2 3,0 0O 3 3
3. | 22EC5303 | Medical Informatics PEC3 30| 0 3 3
4. | 22BC6301 | Medical Image Processing PEC4 310 O 3 3
5. | 22EC6302 { Artificial Intelligence PEC5 310 0 3 3
6. | 22EC7301 [ Human Computer Intetface | PEC6 310 O 3 3
VERTICAL 2: VLSI Design
Cours Periods Per 'Fotal Contact
S No. (‘:‘“' © Course Title Category week otatt-onta Credits
ode LTl P Periods
1. { 22EC5304 |PCB Design PECI1 310] O 3 3
2. | 22EC5305 | Advanced Processors PEC2 310 0 3 3
3. | 22EC5306 | ASIC Design PEC3 310/ O 3 3
4, | 22EC6303 | Embedded Controllers PEC4 310/ 0 3 3
5. | 22EC6304 | Low Power VLSI PECS 310 0 3 3
6. | 22EC7302 | Industrial Automation PEC6 3(0| O 3 3
VERTICAL 3: Communication systems
Periods Per
S No.Course Code Course Title Category week TOt;I (;ontact Credits
eriods
L|T| P
Fiber Optic
1. | 22EC5307 Communication PEC1 3101 0 3 3
Cellular and Mobile
2. | 22EC5308 C nication PEC2 310 0 3 3
Satellite
3. | 22EC5309 Communication PEC3 301 O 3 3
4, | 22EC6305 | Global Positioning Systems | PEC4 310 0O 3 3
5. | 22EC6306 | RF System Design PECS5 370 0O 3 3
6. | 22BEC7303 | Software Defined Radio PECE 3{0| O 3 3




VERTICAL 4: Wireless Communication

Periods Per Total Contact
S No. [Course Code Course Title Category week 0; -onta Credits
eriods
L|T| P
L. 22EC5310 [ Network Security PEC1 3101 O 3 3
2. 22EC5311 | High Speed Networks PEC2 310 O 3 3
3. 22EC5312 | Cloud Computing PEC3 310 0 3 3
Wireless Sensors and
4. 22EC6307 Networks PEC4 3(0] O 3 3
5. | 22rC6308 | Wireless Broadband PEC5 | 3| 0| o 3 3
Communications
6. 22EC7304 | Cyber Forensics PECSH 310 3 3
VERTICAL 5: Business and Management
c Periods Per Total
S No, Code Course Title Category week Contact Credits
L|T| P Periods
1. 22EC5311 | Total Quality Management PEC1 310 0 3 3
2. 22EC5312 | Principles of Management PEC2 310 0 3 3
3. | 22BCs313 | Enfreprencurship PEC3 |3 |0 o 3 3
Development
Foundation Skills in Integrated
4, 22EC6309 Product Development PEC4 310 0 3 3
5. 22EC6310 | Operations Management PECS 310 0 3 3
6. 22EC7305 | E-Commerce Technology PEC6 310 0 3 3
VERTICAL 6: Image Processing .
Course Periods Per Total
S No. Course Title Ca week Contact - Credits
Code el N Periods
1. 22EC5314 | Digital Image Processing PEC1 3]0 0 3 3
2. 22EC5315 | Audio Signal Processing PEC2 310 0 3 3
3. 22EC5316 | Machine Vision PEC3 310 0 3 3
Neural networks and Deep
4. 22ECE31L | jooee g PEC4 3]0 ] 3 3
Virtual Reality and
5. 22BC6312 Augmented Reality PEC5 310 0 3 3
6. 22EC7306 | Robotics PECé6 3|0 0 3 3

Enrollment for B.E. / B. TECH. (HONOURS) / Minor Degree (optional)

A student can also optionally register for additional courses (18 credits) and become eligible for the award of
B.E./ B. Tech. (Honours) or Minor Degree. For B.E. / B. Tech. (Honours), a student shall register for the
additional courses (18 credits) from semester V onwards. These courses shall be from the same vertical or a
combination of different verticals of the same programme of study only. For minor degree, a student shail
register for the additional courses (18 credits) from semester V onwards. All these courses have to be in a
particular vertical from any one of the other programmes.

Clause 4.10 of Regulation 2022 is applicable for the Enrolment of B.E. / B. TECH. (HONOURS) / Minor




MINOR

Vertical 1
Internet of Things
Course Periods Per | Total
Course Title Cat week | Contact | Credits
Code ateBory L | T | P | Periods
2MEC5231 F\dicroprocessors and Micracontrollers MDC 3 ol o 3 3
29EC6231 |[mtroduction to Internet of Things MDC s 1ol o 3 3
Introduction to Security of Cyber Physical
22EC6232 Systems MDC 300 3 3
iquit ensing, C ti d
22ECT7231 o dultous Sensing, Computing an MDC |3 |00 3 3
22EC7232 [Embedded Systems for [oT MDC 3 0 3 3
2ECS8231 IIoT with Arduino, ESP, and Raspberry Pi MDC s ol o 3 3
Vertical 11
Fintech and Block Chain
c Periods Per Total
ﬂ (? u;se Course Title ‘Category week Contact | Credits
o oce L [T | P | Periods
1 22MB5231 | Financial Management MDC 3]0 0 3 3
2 22MB6231 | Fundamentals of Investment MDC 30| 0 3 3
22MB6232 | Banking, Financial Services and Insurance MDC 3100 3 3
4 | 2oMp723y" | Mtoduction to Blockehain and its MDC | 3|00 3 3
Applications
212MRB7232 | Fintech Personal Finance and Payments MDC ol 0
22MB8231 | Introduction to Fintech MDC 0| o
Vertical HI
Entrepreneurship
' Periods Per Total
S Course Course Title Category week Contact | Credits
No. Code . .
L|T Periods
i 22MB5232 | Foundations of Entrepreneurship MDC 3 0 0 3 3
2 | 22MBe2ss | T Building & Leadership MDC |[3] 0 | © 3 3
Management for Business
Creativity & Inanovation in
3
3 22MB6234 Entrepreneurship MDC 3|1 0 0 3
4 | 2amB7z3s | Principles of Marketing MDC |3 | 0 | O 3 3
Management For Business
5 99MB72334 Human Resource Management for MDC 3 0 0 3 3
Entreprenenrs
6 29MB8232 | Financing New Business Ventures MDC 3 0 0 3 3




Vertical IV

Environment and Sustainability

S e Periods Per Total
N g:;se Course Title Category week Contact | Credits
o € LI T | P | Periods
1 29CE5232 Sustainable infrastructure MDC 3 0 0 3 3
Development
2 | 22AG6233 | Sustainable Agricultureand MDC | 3| 0| o 3 3
Environmental Management
3 22BM6233 | Qustainable Bio Materials MDC 3 0 0 3 3
Materials for Energy
4 22ME7233 Sustainability MDC 3 0 0 3 3
5 | 22CE7233 | Green Technology MDC 3| 0 0 3 3
6 MCER232 Environmental Quality Monitoring MDC 1 0 0 3 3
and Analysis

HONOURS

B E (Hons) Electronics and Communication Engineering with Specialization in Advanced
Communication Systems '

Course : Periods Per | Total
S No. Cod Course Tiile Category | week Contact Credits
ode L [T P | Periods

1 22EC5204 | Information Theory and Coding PC 3]0]|0 3 3

2 22EC6201 | Cognitive Radio Network PC 3 00 3 3

3 | 22ECs202 | Advanced Wireless Broadband PC 3{0fo0 3 3
Communications

4 | 22EC7202 |Mobile and Vehicular PC 3 3 3
Communication

5 22EC7203 | 5G Technology PC K I 3 3

6 Y9EC8201 Massive MIMO and mmWave PC 3 ol o 3 3
Systems

B E (Hons) Electronics and Communication Engineering with Specialization in Micro electronics and
VLSI

Course Periods Per | Total
S No. Cod Course Title Category | week Contact Credits
oce L | T|P | Periods
1 | 22BC5205 PAnalog VLSI Design PC ilolo 3 3
9 19EC6203 Pignal and Image Processing PC 3 ol o 3 3
3 DIECE204 VLS{ Signal Processing PC 310lo 3 3
4 22EC7204 [Reconfigurable Computing PC 310160 3 3
5 22EC7205 [Evolvable Hardware PC 3 ol o 3 3
6 19EC&202 Polar Power Electronics PC 3 0|0 3 3




B E (Hons) Electronics and Communication Engineering with Specialization in Wireless technology

Cours Periods Per | Total
S No. Co d: Course Title Category | week Contact Credits
L | T| P | Periods
1 | 22EC520¢6 [Wireless Broadband Networks PC 3100 3 3
2 | 22BCe205 [VVireless Communication PC 3]ofo 3 3
Techniques
3 22EC6206 Wireless Sensor Network Design PC 310l o 3 3
4 | 22EC7206 |Access Technologies PC 31010 3 3
5 22EC7207 [Free Space Optical Communication PC 31010 3 3
6 22ECE203 |Antenna Design and Testing PC 3 010 3 3

SEMESTER WISE CREDIT DISTRIBUTION

B.E./B.TECH. PROGRAMMES
S.No. Course Credits per Semester Total
Area Credits
I 1§ 114 1A% v YI vVH Vi
1 HSC 3 3 . 2 - 3 - - 11
2 |BSC 7 9 4 - . - -] - 20
3 |ESC 6 4 5 - i - -l - s
4 PCC - 3 12 21 13 6 9 - 64
p oy - - - - - 6 _ —
7 EEC 3 3 3 1 1 2 2 10 25
§ |MC v v
Total 19 22 24 24 23 23 20 10 165
Credit Distribution R2022
Semester I H m Iv v VI Vi vl | Total
Credity 19 22 2 24 23 . 23 20 16 163
g ok Y/
Chairman BoS | DeanlAcadenics Privicipal
: P
cg;mé;'ros Dean-{lAicéaél:m 1c8)  ndutar Wﬂe;mfg:ze‘::;am
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SYLLABUS

For the students admitted during the academic year 2022-2023













Programme/Sem Course Code Name of the Course L T P C
DIFFERENTIAL EQUATIONS AND 3 1 4
B.E./I1 22MA2102 LAPLACE TRANSFORM
*  {ECE, EEE &EIE)
The learaer should be able to
1. Describe some methods o solve different types of first order differential equations,
2. Undersiand the various approach to find general solution of the ordinary differential

Course .
Objective equations ) o ) ) )
3. Evaluate the various types of Partial differential equations and methods te find solution.
4. Analyze the techniques of Laplace transform,
3. Analyze the technigues of [nverse Laplace transiorm.
Unit Description Instructional

Hours

| ORDINARY DIFFERENTIAL EQUATIONS OF FIRST ORDER
Basic concepts, separable differential equations, exact differential equations, integrating 12
factors, linear ditferential equations, Bernoulli equation,

H LINEAR DIFFERENTIAL EQUATIONS OF SECOND ORDER
Second oider linear differential equations with constant with RHS of the form: e . X" sinax, 12
cosax- - Cauchy’s linear equations— Method of variation of parameters;

Il PARTIAL DIFFERENTIAL EQUATIONS
Formation of partial differential equations by eliminating arbitrary constants and functions — 12
Solution of first arder partial differeniial equations of the form f{p,q)=0, Clairaut’s equation
- Lagrange’s equation.

v LAPLACE TRANSFORM
Laplace transform—Basic properties —ranstorms ol derivatives and integrals of functions- 12
Periodiclunctions - Unit step function - Dirae delta function.

\'d INVERSE LAPLACE TRANSFORM

Inverse Laplace transform-Convolution thecrem (with out pfoot) —Solution of lincar QDR 12
of second order with constant coefticients using Laplace transforms..
Total Instructional Hours 60

At the end of the course, the learner will be able to
CO1: Apply tew methods to solve different types of first order differential equations.
Course  CO2: Evaluate the solutions of higher order ordinary differential equations and its properties.
Outcome CO3: Compute the solution of first order partiaf diflerential equations.
CO4: Apply Laplace transform and its properties to solve periodic functions.
CO35: Solve certain linear differential equations using inverse Laplace Transform.

TEXT BOOKS: :
T1 - Erwin Kreyszig. “Advanced Engineering Mathematics™. 10% Edition, Wiley India Private Ltd.. New Delhi.
2018 _
T2 - Bali. N.P and Manish Goyal & Watkins, "Advanced Engineering Mathematics®, 7th Edition, Laxmi
Publications Pvt Lid, 2007

REFERENCE BOOKS :

R1-Thomas & Finney ~ Caleulus and Analytic Geometry™ . Sixth Edition..Narosa Publishing House. New Delhi.
R2 - Weir.M.[¥ and Joe! Hass. - Thomas Caleulus” 12%Edition Pearson Indiz 2016,

R3 - Grewal B.S, “Higher Engineering Mathematics™, 42™ Edition, Khanna Publications. Delhi, 2012,

£ Hasla—
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Programme/ Course Code Name of the Course L TP C

Sem
. ENYIRONMENTAL STUDIES
B.EN Z2CV2I0L " (common to alt branches except CSEIT & ARML) 2 0 O 2
The Icarner should be able to
1. Grasp the importance and issues related to ecosystem and bicdiversity and their protection.
2, Acquire knowledge about environmental pollution — sources, effects and control measures of
Course environmental poliution.
Ohjective 3. Mentify the various natural resources, exploitation and ils conservation
4. Cain kenowledge on the scientific, technological, economic and political solutions to
environmental problems.
5. Become aware on the national and international concern for environment and its protection
Linit Description Instructional
Hours
ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY .
Main objectives and scope of environmental studies-Impiartance of environment —
need for public awareness - concept of an ecosystem — structure and function of an
ecosystem — food chain, food web and ecological pyramids - energy fiow in the
acosystem — ecological succession processes - Introduction, types, characteristic
1 fealures, structure and function of the forest and ponds ecosystem - Introduction to 9

biodiversity definition; types and value of biodiversity — hot-spots of biodiversity —
threats to biodiversity— endangered and endemic species of India — conservation of
bicdiversity: In-situ and ex-situ conservation of biodiversity.

NATURAL RESQURCES | T
Renewable and Non renewable resources - Forest resources: Use. and over-
-exploitation, deforestation, timber extraction, mining, dams and their effects on forests
and tribal people - Food resources: World food problems, changes caused by

n agriculture and overgrazing, effects of modern agriculture — Energy resources: 9

Renewable and non renewable energy sources — Solar energy and wind energy - ole-

of an individual in conservation of natural reseurces, h -7

ENVIRONMENTAL POLLUTION

Definition - causcs, elfects and control measures ol Air pollution- Water pollution — Water 9
quality parameters- Soif pollution - Noise poliution- Nuclear hazards - roie of an individual

in pecvention of potlution. ’

HI

SOCIALISSUES AND THE ENVIRONMENT

From wosustainable 1o sustainsble development — usban problems related to energy- 9
v environmental ethics: Issues and possible soluions — 12 Principles of green chemisiry-

Municipal solid waste management. Global issues ~ Climalic change. acid rain, greenhouse

effect and ozone layer depletion — Disaster Management ~ Fsunami and cvelones.

HUMAN POPULATION AND THE ENVIRONMENT
Population growth, variation wnong nations — popudation explosion ~ family welfare
v programme — environiment and human health — elfeet of heavy metals — human rights - value 9
education — HIV 7 AIDS — women and ¢hild wellare ~Environmental impact analysis (E1A)-
GI5-remote sensing-role of information technotogy in environment and human health,
‘Folal Instructional Hours 45
At the end of the course, the learner will he able to
CO1: Discuss the imponance of ecosystem and biodiversity for nminaining ecological balance,
CO2: Idemify the covses of environmental pollution and havards due 1o manmade activities,
Course Outeonwe  COS: Develop an inderstanding of diffrent satorad resources inchuding rencuable oo ces.
COd Demansizate an appreciation e wed G saedomnble deselopmen and snderstand e various
soviul issues and solutions 10 sehve the fesues,

¥ La—
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CO3: Describe about the imporiance of women and child education, existing technology 1o protect
environmen. '

TEXT BOOKS:
F1 - 8.Annadural and P.M. Magudeswaran, “Environmental studies”, Cengage Learning India Pvt.Ltd, Dethi, 2020
T2 - Anubha Kaushik and C. P. Kaushik, “Perspectives in Environmental studies”, Sixth edition, New Age
International Publishers,
New Delhi, 2019.
REFERENCE BOOKS: :
RY - Erach Bharucha. “Texthook of environmeniat studics™ Eniveesity Press (1) Pvelul, Tvderabad. 2015
R2 - G.Tyler Miller, Jr and Scott E. Spuchman®Envirommnental Science” Thineenth Edition, Cengage 1earning, 2010,
R3 — Gilbert M. Masters and Wendell P. Ela “Introduction to Environmental Engineering and Seience™, 3rd edition, Pearson
Education, 2013.
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Programme/ Course L T P C

Sem
BE/B.Tech
n

Course
Objective

Unit

1

134

Course
Qutcome

Code Name of the Course
BASICS OF MATERIAL SCIENCE 2 8 0 2

22PH2101 {Common to all branches except MCT )

The student should be able to

1.Gain knowledge about Crystal systems and crystal struclures

2. Understand the knowledge about electrical properties of materials

3. Cnhance the fundamental knowledge in semiconduciing materials.

4. Gain knowledge aboul magnetic materials

3. Acquire fundamental knowledge new engineering materials which is related to the engineering

pragram ' . : '
Instructiona

Description
} { Hours

CRYSTAL PHYSICS

Crystal systems - Bravais lattice - Lattice planes - Miller indices — [nter planar
spacing in cubic lattice - Atomic radius, Coordination number and Packing 6
tactor for SC, BCC and FCC crystal structures.

ELECTRICAL PROPERTIES OF MATERIALS

Classical free electron theory - Expression for electrical conductivity —~ 6
Thermal conductivity, expression — Widemann - Franz law — Success and

failures — Fermi- Dirac statistics — Density o' energy states .

SEMICONDUCTING MATERIALS ) -

Introduction — Compound and elementai semiconductor - direct and indirect band
gap of semiconductors. Intrinsic semiconducior—electrical conductivity — band 6
gap determination. Extrinsic semiconductor — n (ype and p type semiconduetor —

Light Emitting Diode,

MAGNETIC MATERIALS - -
Origin of magnetic moment — Bohr magnetron — comparison of Dia. Para and Ferro
magnetism — Domain theory — Hysteresis — soll and hard magnetic materials — anti 6
lerromagnetic materials — Ferriles and its applications.

NEW ENGINEERING MATERIALS .
Metallic glasses: melt spinning process, Preparation and applications
- shape memory alloys: phases, shape memory effect -
Characteristics of SMA : ' '
Pseudoelastic effect, Super elasticity and Hystersis. Applications of
SMA. Nanomaterials preparation (bottom up and top down approaches) —
various techniques - puised laser deposition - Chemical vaper deposition
Taotal Instructional Hours - 30

After completion of the course the learner will be able fo

CO1: Undersiand the Crystal systems and crystal struetures in the lield of Engineering

CO2: Hustrate the fundamental of electrical properties of materials

CO3: Discuss concept of acceptor or donor levels and the band gap of a semiconducting materials
CO4: Develop the technology ol the magnetic materials and its applications in cngincering tieid
COS: Understand the advanced technology of new engineering materials in the field of Engineering

- TEXT BOOKS: ]
T1 - Rajendran V, “Materials Science™, Tata McGraw Hill Publishing Company Eimited, New Defhi, 2017,

T2- M.N

WNew

Avadhanuhu and PG Kshirsagar A Text Book of Engineering physics™ 8. Chand  and Company [td..

Delhi 2022
REFERENCE BOOKS:
Ri = Charles Kitel “Introduction to Solid Swute Physies™. Wikev.. New Delhi 2017
K2 - Dr. M Arumugam ~Materials Science ™ Anuradha publications.. 2019

—F' \,,[ aq?(—"--._.._
Chairman - BoS
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Pregramme/  Course Name of the Course L T ¢ C

Sem Code
BE/B.Tech/ PHYSICS FOR CIRCUIT ENGINEERING
u 22PHZ151 PROGRAMME 2 0 2 3

(AIML,CSE,ECE,EEE,EIE,IT & BME)

The student should be able to

1. Gain knowledge about laser. their applications . become conversant with
principles of optical  fiber and Its applications
Enhance his fundamental knowledge about properties of matter
Undersiand the concept of wave aptics
Gain knowledge about quantum mechanics to explore the behavior of sub atomic partictes
Acquire fundamental knowledge of Ultrasorics and their applications.

Course
Objective

RCE

h

Instructional -

Unit Description Theory
Hours
LASER AND FIBER OPTICS
Spontaneous emission and stimulated emission —Type of lasers — Nd: YAG laser -
Laser Apptications — Holography — Construction and reconstruction of images. [
! Principle and propagation of light through optical fibers — Derivation of numerical
aperture and acceptance angle — Classification of optical fibers (based on refractive
index and modes) — Fiber optical communication fink,
Determination of Wavelength and particle size using Laser
PROPERTIES OF MATTER i
Elasticity — Hooke's Jaw — Poisson's rativ — Bending moment — Depression of a
cantilever ~ Determination of Young's moedulus of the material of the beam by &
II Uniform bending theory and experiment. Fwisting couple - torsion pendulum:
theory and experiment )
Determination of Young's modulus by uniform bending method
Determination of Rigidity moduius — Torsion pendulum
WAVE OPTICS
Interference of light — air wedge —Thickness of thin paper{ Testing of thickness of’
surface) -Michetson interferometer - Diffraction of light —Fraunhofer diffraction at 6
single slit — Diffraction grating - Plane Diffraction grating — Rayleigh's criterion
of resolution power - resolving power of grating.
Determination of wavelength of mercury spectruin — spectrometer grating
Determination of thickness of a thin wire — Air wedge method
QUANTUM PHYSICS i
Black body radiation —Compton effect: theory and experimental verification [
| wave particle duality —concept of wave funclion and its physical significance —
Schridinger’s wave equation —lime independent and lime dependent equations —
particle in a one-dimensional rigid box |
ULTRASONICS
Production — Piczoeleetrie  gencrator ~ Properties of Ullrasonic  waves.
v Determination of wvelocity wsing acoustic graling — Cavitation. Industrial 6
applications — Drilling and welding ~ Non destructive testing {pulse echo system).
Medical applications — Ultrasound Scurner — A — mode — B- mode and C -mode,

1]

Total Instructional Howrs 30

Totat Lab Instructional Hours 30

Académics)
HICET

ECE - HiCET '
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After completion of the course the learner will be able to _
CO1: Understand the advanced technology of LASER and optical communication in the field of
engineering '
Course CO2: Hlustrate the fundamental properties of matter
Outcome  CO3: Discuss the Oscillatory motions of particles
CO4: Understand the dual nature of matter and the Necessity of quantum mechanics,
CO3: Develop the Ulirasonics technology and its applications in NDT.
TEXT BOOKS:
T1 - Rajendran V, Applied Physics, Tata McGraw Hill Publishing Company 1Limited, New Delhi, 2017,
T2- Gaur R.K. and Gupta S.L... Engincering Physics. 8™ edition. Dhanpat Rai Publications {P) Lid.. New Delhi.
2015, '
REFERENCE BOOKS:
R1 - MN Avadhanulo and PG Kshirsagar=A Text Book ol Engincering physics™S.Chand and Compan;, ..
NewDeihi 2016
R2 - D, G. Senthilkumar “Engineering Physics — I VRB publishers Pyt Lid,, 202)

—. R
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Programme/ Course Namte of the Course L T P C

Sem Code
B.E./B.Tech/ 22HE2151 EFFECTIVE TECHNICAL 2 0 3 3
I COMMUNICATION (Common to ail Branches)
The learner should be able
1. Toimprove essentiat business communication skills.
Course 2. To enrich emplovability knowledge.
"Objective 3. To acquire the crucial erganizing ability in official forum,

4. To impart important business writings.
5. To make effective presentation with essentin! etiquette;

Unit Description ' Instructional

Hours

Language Proficiency: Types of sentences in English according to structure Writing: writing

definitions, Describing product, work place and service {purpose, appearance, lunction) Vocabulary -~ 9
I words on nature

Practical Component: Listening- Watching and interpreting advertisements/short films

Speaking- Extempore speech ’

Language Proficiency: Direct and Indirect speech, Writing: Formal memos. Job application and
Il resume preparation Vocabulary - words on offense and ethicsPractical Component: Listening- 9
Comprehensions based on telephenic conversation Speaking- Vote of thanks& welcome address
Language Proficiency: Homophones and Homonyms, Writing: Preparing a detail plan for an oflicial
visit, schedule and Itinerary, reading comprehension. Vocabulary— words on socidty 9

m Practical Component: Listening- Listening- paraphrasing the listened content Speaking- Group
Discussion with preparation -
Language Proficiency: Idioms Writing: Report writing (marketing. investigating) Vocabulary-words
jv  involved in business 9
Practical Component: Listening- Watching technical discussions and preparing MoM Speaking- .
On the spot Group Discussion
Lenguage Proficiency: spotting errors Writing: making /interpreting char. sequencing of sentences
v Yocabulary- words involved in finance
Practical Component: Listening- Comprehensions based on announcements Speaking- 9
Presentation on a technical topic with ppt.
Tatal Instructional Hours 45
At the end of the course, learners will be able ’
CO/1: To the business procedure and promotion skills.
Course CO2: To make oral and written presentation in corporale forum.
Out:om CO3: To schedule official events and participate in official discussions without reluctance.

CO4: To take an eftective role and manage in an organizational sector.

CO3:To prepare and demonstrate a professional presentation '

TEXT BOOKS:

T1 - Norman Whitby, “Business Benchmark-Pre-inlermediate w Intermediale™ Cambridge University Press. 2016.
‘12~ Tan Wood and Anne Willams. “Pass Camtwidee BEC Preliminany™, Cengage Learning press 2015,
REFERENCE BOOKS :

R1 -Michael Mc Carthy. “Grammar for Business™. Cambridge Uriversity Press, 2009,

R2- Bill Mascull, “Business Vocabulary in use: Advanced 2™ Editon™, Cambridge University Press. 20009,
R3-Frederick T. Weod, “Remedial English Grammar For Forei an Students™, Macmillan publishers, 2001.

e
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1. deelo 31m'e agonthms for arithmetic and logical problems.
2. Tounderstand and implement the fundamental concepts in a program.

3. To enable how to implement conditional branching, iteration and recursion.
4

Course To understand how to decompose a problem into functions and synthesize a
Objective complete program and to enable them to use arrays, pointers, strings and
siructures in solving problems. _
3. To understand the use files to perform read and write operations
. T Instructional
Unit Description Hours
Basics of C Programming
Structure of C program - C programming: Data Types —Keywords —
Variables - O : Preced d iativity - Expressi SR
I ariables - Operators: Precedence and Associativity - Expressions — Input
/ Qutputstatements Decision making statements - Looping statements — Pre-
processor directives - Compilation process
.= Arrays and Strings
I Introduction to Arrays: Declaration, Initialization—Cne dimensional array
" ~Two dimensional arrays — String operations and String functions 3+4(P)
Functions and Peinters
i Introduction to functions: Function prototype, function definition, function 5+4(P)
call - Parameter passing: Pass by value, Pass by reference — Recursion —
Pointers — Pointer operators — Pointer arithmetic — Arrays and pointers
Structures and Unions
v Structure - Nested structures -~ Array of structures — Self-referential
. structures — Dynamic memory aflocation — Typedef - Unions — Union of 742(P)
Structures
File Processing
v Files — Types of file processing: Sequential access, Random access —  7+2(P)
Sequential access file- Random access file - Command line arguments
TOTAL INSTRUCTIONAL HOURS 45
S.No List of Experiments

Programs using 1/0 statements and cxpressions
Write a program to find whether the given year is leap year or Not
Design a caleulator 1o perform the operations. namely. addition. subtraction.




e

o




multiplication and division
4 Write a program to find Sum of Digits of two number

5 Check whether 2 given number is Armstrong number or not

6 Write a program to find addition of two Matrix.

7 Write a program for compute transpose of a matrix.

3 Write a program to find Patindrome of a given String

9 Find z factorial of a number using recursion

10 - Sort the list of numbers using pass by reference :

1 Compute internal marks of students for five different subjects using structures
12 CGenerate salary slip of employees

13 Write a program to copy the content of file to another file

4 Find the total number of characters, words and lines in given file.

15 Writea program to swap operation using command line arguments for input

At the end of the course, the learner will be able to
CO1: Develop simple algorithms for arithmetic and logical problems.
CO2: Test and execute the programs and correct syntax and logical errors.

g:iﬁ;e CO3: Implement conditional 'branching, iteration and re.cursion.
CO4: Decompose a problem into functions and synthesize a complete program and use
arrays, pointers, strings and structures to formulate algorithms and programs.
CO35: Use files to perform read and write operations.
TEXT BOQOKS:

T1: Balagurusamy, “Programming in ANSI C, Tata McGraw, 7 Edition, 2001. ISBN 13:97893392 19666 _
T2: Behrouz A. Forouzan, Richard F, GlIberg,,J Jaya, 8. Shankar, I. Jasmine Selvakumarileya,

M. Ramya Devi, “Computer Programming in C”, Cengage Learning, 2022. '

T3: Byron Gottfried, “Programming with C”, Schaum’s Outlines Series, McGraw Hill Education, 3
edition, 2017.

il

REFERENCE BOOKS:

R1: Schildt Herbert, “C: The Complete Reference”, Tata McGraw Hill Education, 4™ edmon 2014

R2: R. S. Bichkar, ‘Prog:ammmu with C”, Universities Press, 2™ edition 2012,

R3: Yashvant Kanetkar, “Exploring C”, BPB Publishers, 2™ edition, 2003.

R4: W. Kernighan Brian, Dennis M. Ritckie. “The C Programming Language™, PHI Learning, 2™ edition,

1988

Bean (Academics)
HICET

- KTy



s




Programme/ ; L T p C

Sem Course Code Name of the Course
23CS2253 JAVA FUNDAMENTALS 2 0 2 3
BE./I ( AI&ML & FOR OTHER 1BM STUDENTS)
The student shonld be able
1. To Understand the Basics of java Programming.
Course 2. Todiscuss the packages and interfaces in java programiming
Objective 3. Toleam IO streams and multithreading in java
4. To learn generics and collections framework in java
3. Tounderstand evend handling and swing in java
- L Instructional
Unit Description
Hours

INTRODUCTION TO JAVA
JAVA-History ol JAVA-Features of JAVA-Ietto worlds juvy program-Sening p.llh JDK, JRV and
I JVMJAVA variables-FAVA data tpes-Kevwords-Operators. fHustrative Programs. Java program 3P
0 swap two munbers nsing bitwise operator, Java program o find the smaflest three manbers nsing
ternary aperator.
CONTROL STATEMENTS - .
Introduction to control statements in programming-lf-else-switch-for loop-while loop-do while loop-
Il Break-continue-TAVA comments. MHusirative programs: Find ihe square roor of a aumber To S+6(P}
deterutine leap vear or nat, Java program o find the factorial of munber wsing recursion. Create
Generic munber calcilator using Javer.
JAVA POLYMORPHISM
Introduction to polymorphism concepts-Method overloading-Method overriding-Covariant return
1] type-Super keyword-Instance [nitializer block-final keyword-Runtime  polymorphism-Dynamic 7+ P}
binding-Instance of gperator-Abstract class-interlace- abslracl Vs interface fihustracive programs:
Meihod overriding, Abstract classes.
ENCAPSUALATION, ARRAY
Java encapsul mion-package-secess modifier-Encapsutation-Object cloning- call by value-Java array 242
concepis-Single dimension array-Multl dimenston array. ffustrative programs:Jove program 1o -
check the whether the fynn characier is vewels or not
FILES, PACKAGES
File handling in python-Open a file in JAVA-How to read from a file i JAVA-wrumg to e in
v JAVA-Exception handling-fava swing-java applet-Java AWT and evenis-Java  coliection. 3+4(P}
Hlustrative programs: Find the most frequent words in & sext read from a file, Linked List
implementation nsing colfections. Progrem that handies all mouse events, Program using swing.
TOTAL INSTRUCTIONAL HOURS 45
At the end of the course, the learner will b able 10
CO1: Understanding the OOPS and basic concepts of Java.
Course CO2: Understand how ta program using user defined packages and interfaces.
Ooteome  CO3: Apply multithreading concepts based on appropriate problems.
CO4: Understand generics and collections framewaork in java
CO5: Apply event handling classes and swing concepts to create different applications in java

Iy

TEXT BOOKS: .

T1 - Herbert Schildi, “The complete refevence java 27, 1 1t edition. McGraw — FHIl 2019,

T2« =Core Java 27 Val 2, Advanced Features. Cay 5 Horstmann and CGary Cornell, Seventh Fdition, Pearson Education
REFERENCE BOOKS:

Rl - E Balagurusamy, "Programming with java A Primer”, Rill edition, McGraw — Hill 2014,

R2- H.M Deitel. PJDeitel, "fava: how to program”. [leventh edition, Premtice Flall of [ndia private limited. 2017,

Dean (Academics)
HiCET

gee-







Course L T P C

Programme Code Name of the Course
0 0 4 2
B.E/B.Tech 22ME2001 ENGINEERING PRACTICES
T {Common to all branches)
Course To provide exposure 10 the students with hands on experience on various

Objective  basic engineering practices in Civil. Mechanical and Electrical Engineering,

Unit

A== R = W S W)

1

Description of the Experiments
GROUP A ( CIVIL AND MECHANICAL)

Preparation of Single pipe line and Double pipe ling connection by using s ahves, 1aps.
couplings. uniens. reducers and elbows.
Arrangement of bricks using English Bond for one brick thick wali for right angle corner
junction and T- junction
Arrangement of bricks using English Bond for one and a halfbrick thick wall for right angle
corner and T- junction
Preparation of arc welding of Butt joints, Lap joints and Tee joints.
Practice on sheet metal Modeks— Trays and fannels
Hands-on-exercise in wood work, joints by sawing, planning and cutting.
Practice on simple step turning. taper turning and drilling.
Demonstration on Smithy operation.
Demonstration on Foundry operation.
Demonstration on Power tools.

GROUP B { ELECTRICAL ENGINEERING)

1 Residential house wiring using switches. fuse, indicator, famp and Cnergy meter. )
2 Fluorescent lamp wiring.
3 Stair case wiring.
4 Measurement of Electrical quantitics — voltage. current, power & power factor in single
phase circuits.
5 Measurement of energy using single phase encrgy meter,
6 Soldering praclice using general purpose PCB.
7 Measurement of Time, Frequency and Peak Vilue of an Alternating Quantity using CRO
. and Function Generator.
8  Study of Energy Efficient Equipment’s and Measuring Instruments.
Tatal Instructional Hours 45
»  Fabricate wooden components and pipe connections including ptumbing
. works.

0(;(:2{;;; *  [abricate simple weld joinls.

» Fabricate different clectrical wiring circuits and understand the AC
Circuits.

Dean{Academics)
~ HICET







Course Objective

t'nit

]

Course Qutoome

TEXT BOOKS:

e
The stedent should be able o

1. Te expose students to the design process

2. Todevelop and test innovative ideas through a rapid iteration cycle,

3. To provide an authentic opportunity for students to develop teamwork and leadership
skills

Description

DESIGN ABILITY

Asking Designers about what they Do — Deconstructing what Designers Do —
Watching

what Designers Do — Thinking about whal Designers Do — The Matural Intelligence
of

Design Sources

'DESEGNING TO WIN

Formula One Designing ~ Radieal Innovations — City Car Design — Learning From
Failures — Design Process and Working Methods

DESIGN TO PLEASE AND DESIGNING TOGETHER
Background — Product Innovations — Teamwork versus Individual work — Roles and
Responsibilities — Avoiding and Resolving Conflicts.

DESIGN EXPERTISE

Design Process — Creative Design « Design Intelligence - Development of Expertise
Novice 10 Expert. Critical Thinking — Case studies: Brief history of’ Albert Einstein.
1saac Newton and Nikola Tesla

DESIGN THINKING TOOLS AND METHODS

Purposeful Use of Tools and Alignment with Process - Journey Mapping - Valuc.

Chain

Analysis - Mind Mapping — Brainstorming - Design Thinking Application: I)eblgn

Thinking Applied to Product Development

Total

Insiructionat Hours :

After compietion of the course the fearner will be able to

COI: Develop a strong understanding of the Design Process
CO2: Learn to develop and test innovative ideas through ar apld iteration cycle,

CO3: Develop teamwork and ieadership skills

T1 - 1. Nigel Cross, “Design Thinking™. Kindle Edition.
REFERENCE BOOKXS:

R] - Tom Keltey,

“Creative Conitdence™. 2013.

2 - 3. Tim Brown, “Change by Design™, 2009.

—f. o ——
Chairman - BoS
ECE - HiCET
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30
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The student should be able to
I. To develop and nurture the soft skills of the students thraugh instruction, ]\nnwkdge acquisilion,

Course demonsteation and practice. -
Objective 2. To euhance the studems abitity to deal with numerical and quantitative skifls,
3. To identily the vore skills nssociped wilh critical thinking.
4. To develop and integrate 1he use of English language skills
Lnit Description i nslll;t;::jt:;mal

Lessons on excetlence

1 Skitt introspection, Skill acquisition, consistent practice 2
Logical Reasoning
Problem Solving - Critical Thinking- Lateral Thinking - Coding and Decoding —~

i Series — Analogy - Odd Man Out - Visual Reasoning - Sudoku puzzles - [l

Attention 1o detail

e

Quantitative Apticude

Addition and Subtraction of bigger numbers - Square and square rools - Cubes

and cube roots - Vedic maths technigues - Multiplication Shorteuts -

Muliiplication of 3 and higher digit numbers — Simplifications - Comparing I
fractions_; Shortews to find HCEF and LCM - Divisibility tests shorteuts -

Algebra ad functions -

Recruitment Esseatials

Resume Building - Impression Management 4
Yerbual Abitity
v Nouns and Pronouns — Verbs - Subject-Verb Agreement - Pronoun-Antecedent — 4
: Agreement - Punctuations
Total Instructional Hours 3o
Afier completion of the course the Jearner will be able to
CO1: Swdents will analyze interpersonal compunication skitls. public speaking skills.
CO2: Swdents will exemplify lanology, contradiction and contingency by logica! thinking,
03 Sindents will be able to develop an appropriate integral fornt to solve ail sorts off
Course quantilative problems.
Quteome CO4:3nidents can produce a resume that describes their education, skills, experiences and measurable

achicvements with proper grammar, format and brevity
CO35: Students will be developed 10 acquire the ability to use English language with an crror while
making oplimum use ol grantmar
REFERENCE BOOKS:

RT - Quantitative Aptitude — Dr. R § Agarwal

R -Speed Mathematics' Secret Skills for Quick Catculation - Bill Handley

R3 -Verhal and Non — Verbal Ressoning - Dr. R § Agarwal

Rd- Objective Generat English = S, Bokshi

BPean {Academics)
~ Hic
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5. Social Life of Tamils {Dr.K.K Pillay} A joint publication of TNTB & ESC and RMRL - {in print)

€  Social Lfe of the Tamis - The Classical Period (Dr.S.Singaraveiu) {Published by:
intlemational inatitute of Tamit Studies.

7. Histoncal Hertage of the Tamis (OrS.V. Subatamanian; DriKD. Thinmavukkarasu}
{(Published by. Intemational Institute of Tamil Studies).

8  The Conwbusons of the Tamis to Indian Cutture (Dr.M Valarmatty) (Published by
Imternational institute of Tamit Studies.)

9.  Keeladi - Sangam City Civilization on ihe banks of river Vaigai' {Jointly Published by:
Depariment ofArchaeology & Tamil Nadu Text Book and Educational Services Corporation,
Tamil Nadu)

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

1. Porunai Civilization {Jointly Published by: Department of Archaeolody & Tamil Nadu Text
Bookand Educational Services Corporation, Tamil Nadu)

12, Joumey of Cnifization Indus 1o Vaigai (R Balakrishnan) {Published by: RMRL) - Reference
Book. :
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The learner should he able to
1. Introduce students to the great History of Tamil literature.

Course 2. Establish the heritage of varicus forms of Rack art and Sculpture art.
Objective 3. To study and understand the various tolk and Martial arts of Tamil culture
4. Introduce students to Ancient Tamil concepts to understand the richness of Tamil literature.
5. Tolearn about the various influences or impacts of Tamil language in Indian culture.
Unit _ Description _ Instructional
P Hours
] Language and Literature
Language families in India — Dravidian Languages — Tamil as a classicat language — Classical
Literature in Tamil- Secular nature of Sangam Literature — Distributive justice in Sangam 6

Literature — Management principles in Thirukural — Tamil epics and impacts of Buddhism &
Jainism in Tamil and Bakthi literature of Azhwars and Nayanmars — Forms of minor poetry _
Devefopment of Modern literature in Tamil — Conteibution of Bharathivar and Bharathidasan.
I Heritage _ Rock Art Paintings to Modern Art — Sculpture
Hero Stone to Modern Sculpiure — Bronze icons — Tribes and their handerails - Art of
temple car making — Massive Terracotta sculptures, Village deities, Thiruvalluvar statue at 6
Kanyakumari, Making of musical instruments — Mridangam. Parai, Yazh and '
Nadhaswaram - Role of Temples in social and economic life of Tamils.
Il Folk and Martial Arts
Therukoothu. Karagattem, Villupattu, Kaniyan koothu, Oyilattam. Leather puppertry. 6
Silambattan.. Valari Tiger dance — Sports and Games of Tamils.
Thinai Concept of Tamils '
Flora and Fayna of Tamils — Aham and Puram Concept from Tholkappiyam and Sangam

-~V . — ety g . e .
{ Literature — Aram concept of Tamils—Education and Literacy during Sangam Age - Ancient 6
cities and ports of Sangam age — Exporot and Import during Sangam age — Overseas conguest of
Cholas.
Contribution of Tamils to Indian National Movement and kadian Culture
v Contribution of Tamils to Indian freedom struggie — The cultural influence of Tamils over the 6

other parts of India ~ Sell respect movement — Role of Siddha Medicine in indigenous systems ol
~ Medicine — Inscriptions & Manuscripts - Print History of Tamil books.
' Total Instructional Hours 30
At the end of the course, the learner will be able to
COI: Learn about the works pertaining to Sangam age
. €O02: Aware of our Heritage in art from Stone sculpture to Modern Sculpture.
Course . CO3Appreciate the roie of Folk arts in preserving, sustaining and evolution of Tamil cuiture.

Outcome  CO4: Appreciate the intricacies of Tamil fiterature that had existed in the pasl.

CO3: Understand the contribution of Tamil Literature to Indian Culture

T

TEXTBOOKS:
T1: Social Life of Tamils (Dr.X.K.Pillay} A joint publication of TNTB & ESC and RMRI. — {in print}
T2: Secial Life of'the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by: International Institute of Tamil

Studies.
T3: Historical Heritage of the Tamils (Dr.S.V.Subatamanian. Dr.K.D. Thirunavukkarasu{ Published by: International

Institute of Tamil Studies).

REFERENCEBOOKS:

R1-The Contributions of the Tamils wo indian Cuiture (Dr.M. Valarmathi) (Published by International Institute of Tami]
Studies)

R2- Porunai Civitization Clointly Published byv: Department of Archacology & Tumil Nudu Text Bockand Educational
Suvices Cotporation, Tami) Nadu)

R3-Journey of Civilization Indus to Vaigai {R.Balokrishnany (Published by: RMRL) — Reference Book.
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The student should be able to
L. Acquire the knowledge and active participate in social service and community
development activities.
Understand the concept of disaster management and role of NCC cadets in disaster
management..
Understand the concept thinking and reasoning process..
Understand about maps and use of bearing and service protector
Kaow about the principles of Right and Acro (il structure ad ATC procedurcs.

L

Course
Objectives:

PRCRN

Uinit Description lns:rucm.mal
Hours
SOCIAL SERVICES AND COMMUNITY DEVELOPMENT
Basics of social services and its need - Rural development programs - Contribution of
1 " youth towards social welfare - NGOs in social services Swach bharath Abhiyan - 3
Social evils - Mission Indra danush - Beti bacho Beti pado - Digital awareness -
Constilution day.
DIESASTER MANAGEMENT
1 Organization of Disaster management Types of emerpencies - Natural and manarade 3
disasters - fire service and fire fighting - prevention of fire.
PERSONALITY DEVELOPMENT _
1l Introduction to personality development - public speaking Intra and Inter personal
skitls -self awareness - eritical thinking - Decision muking and problem sobving,
MAP READING
Types of maps - conventional signs - seales and Grid system - reliei’and contour
4% grackicnt - cardinal poimts - T'ypes of North « types of bearing and use of service
protector « Prismatic compass and its uses - setting of map - finding North and own
position,
PRINCIFLES OF FLIGHT AND AIRMANSHIP
Intreduction to principie of flight - Forces acting on the aircraft - Angle of attack -
v Angle of incidence - Newton's - law of inotion - Bernauli's theoren and Vemuri effect -
Aerofoll - Atrfield layout - ATC ¢Air Traffic Control} - cireuit procedures - Aviation
medicine.

fad

T

Total Instructional Hours A~

After completion of the course the learner will be able to
COLE:Ferform the social services on various occasions for better commaumity and social [ife
CO2:Appreciate the need and requirement for disaster management and NCC role in disaster

Course pe
Outcome: maagement activities, B o

€Q3: Define thinking, reasoning, ¢ritical thinking and creative thinking
CO4:Usce of hearing and service protector and locate the places and abjccts on the ground.
CO5:Understand the principles of flight and Aerofeil structure

Reference:

1. UGC and AICTE circulated syllabus.
Text Bowks :

I. NCC cadet Guide (SDYSW) Army

2, NCC cader Guide (SD/SW) Airforce.

3. ANOs Guide (SD/SW) by DG NCC, Ministry of Defence, New Delki

4. Digital Forum App 1.0 & 2.0. by DG NCC DG NCC, Ministry of Defence. New Delhi
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B.E ELECTRONICS AND COMMUNICATION ENGINEERING (UG)
CO’S, PO’S &amp; PSO’S MAPPING

SEMESTERI I

21HE1101 Technical English

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

PSO

co1 1 1 1 2 - 1 2 1 2 3 1 3 3 2
COo2 1 2 1 1 1 2 1 1 1 3 1 2 2 3
COo3 1 2 1 1 1 2 1 1 2 3 1 2 2 2
Co4 1 1 - 1 1 1 1 1 2 3 1 2 3 3
CO5 - 1 1 1 1 1 1 2 2 3 1 2 2 2
Avg 1 1.4 1 1.2 1 14 1.2 1.2 1.8 3 1 2.2 24 24

21MA1103 Calculus and Differential Equations

PO
& Plo on Pf P40 PSO PO6 PO7 PO8 PO9 PO10 PO11 Pgl PSO1 cP;

PSO

co1l | 3 3 3 2 2 - - - - - - 2 2 2
co2 | 3 3 3 3 3 - - - - - - 2 2 3
cos | 3 3 3 3 3 - - - - - - 2 1 2
Co4 | 3 3 3 3 3 - - - - - - 2 2 1
Cos | 3 3 3 2 3 - - - - - - 2 2 2




Avg 3 3 3| 26| 28 - - - - - - 2 18| 2
21PH1151Applied Physics

PO
& PO | PO | PO | PO | PO PO1 | PSO1 | PSO1

1 2 3 4 5 PO6 PO7 PO8 PO9 PO10 PO11 2 1 2
PSO
CcO
1 3 22|11 1 - - - . - 1 2 1
Cco
2 3 03| 1|1]2 - - - - - - 1 3 3
CcoO
3 32| 1|2]2 - - - - - - 1 3 3
CcoO
4 312 |3]2]3 1 - - - - - 1 2 2
CcoO
5 323 |2]2 2 - - - - - 1 2 3
Ag | 3| 22| 2]|16] 2 1.33 - - - - - 1| 24| 24

21CY1151Chemistry for Engineers

PO&

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 PO8 PO9 PO10 PO11 PO12 | PSO11 | PSO12
PSO
cot | 3 2 2 - 2 1 1 - - - - 1 1 1
co2 | 3 2 2 - 2 1 - - - - - 1 1 -
cos | 3 2 2 - 2 1 1 - - - - 1 1 -
cos | 3 2 2 2 2 1 - - - - - 1 1 1
cos | 3 2 2 - 2 1 - - - - - 1 1 1
Avg 3 2 2 2 2 1 1 - - - - 1 1 1

21CS1151Python Programming and Practices




PO&

PSO

PO1

PO2

PO3 | PO4 | PO5

PO6

PO7

PO8

PO9

PO10

pPO11

PO12

PSO11

PSO12

CO1

CO2

COo3

CO4

CO5

Avg

21EC1153Electron devices and Electric Circuits

PO
&
PS
)

PO

PO

PO

PO

PO

PO

PO

PO

PO

PO1

PO1

PO1

PSO

PSO

Cco
1

Cco
2

Cco
3

Cco
4

Cco
5

AV
G

21HE1071Language Competency Enhancement Course-I

PO
&
PS
0

PO

PO

PO

PO

PO

PO

PO

PO

PO

PO1

PO1

PO1

PSO

PSO

Cco
1

Cco
2

Cco
3

Cco







SEMESTER 11

21HE2101 Business English for Engineers

p
PO&
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 Pgl P(l)l Pgl PSO S
PSO 1 0
2
co1 1 2 1 1 2 1 2 2 3 3 1
co2 2 1 1 1 2 2 2 2 3 2 1
co3 2 2 1 1 2 2 2 2 3113 1
Co4 2 2 1 2 2 2 2 3 3 ] 1] 3 1 1
Cco5 1 1 1 1 2 2 1 2 3] 1] 3 1 1
Avg 16 | 1.6 1 1.2 2 18 | 18 | 22 | 3 1 |28 1 1
21MAZ2103Linear Algebra, Numerical Methods and Transform Calculus
PO P
& PS | S
Pl P | P|P|P PO
PO6 PO7 PO8 PO9 PO10 PO11
PS 01| 02| 03|04 )| 05 12 0110
o 2
fo 313322 - - - - - - 2 | 1 |-
go 3131323 - - - - - - 2| 1 |-
go 313333 - - - - - - 2| 1 |-
fo 313333 - - - - - - 2| 1 |-
go 313(3(3]3 - - - - - - 2| 1 |-
Av 2 2 _ _ _ _ _ _
9 31 3] 3| 6| 8 21 1 |-




21PH2151Material Science

P
ros PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 P(gl Pcl)l Pgl PSO | S
PSO 1 0
2
co1 3 2 1 1 1 1 - - - - - 1 2 1
Cco2 3 3 1 1 2 - - - - - - 1 2 2
Cco3 3 2 1 2 2 - - - - - - 1 2 3
Co4 3 3 1 2 2 1 - - - - - 1 2 2
CO5 3 2 2 3 2 1 2 - - - - 1 2 3
2
Avg 3 24 | 12 | 18 | 18 1 2 - - - - 1 2 .
2
21CY2151Environmental Studies
"o PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 F;g Fi? F;g PSO | PS
PSO 1 02
co1 2 - - - - 2 3 3 2 - - 2 - -
Cco2 2 - - - - 2 3 3 2 - - 2 - -
Cco3 2 1 1 - - 2 3 3 2 - - 2 - -
co4 2 1 2 - - 2 3 3 2 - - 2 - -
CO5 2 1 2 - - 2 3 3 2 - - 2 - -
Avg 2 1 1.7 - - 1 2 3 2 - - 2 - -




21CS2152 Essentials of C& C ++ programming

PO&
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO | PO PO PSO1 PSO
10 11 12 2
PSO
cor | 3 | 3 1 - - - 1 - - - 1] 1 1 2
co2 | 3| 3 | 2 1 - - 1 - - - 1] 1 1 2
cos | 3 | 3 1 - - 1 1 - - 111 - 1 1
cosa | 3 | 3 | 2 1 - 2 1 - - 111 1 1
cos | 3 | 3 | 2 1 - 3 1 - - 111 1 1
Ag | 3 | 3 |16 1 2 1 1011 1 | 14
21ME2154Engineering Graphics
PO&
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 POL | POL | POL PSO1 PSO
0 1 2 2
PSO
col |2 3 2 - 1 - 1 - - 1 (1 |1 |1 2
co2 |3 3 2 1 1 - 1 - - 1 (1 |1 |1 2
co3 |3 3 3 - 1 1 1 - - T 1 |- 1 1
co4 |3 3 3 1 1 2 1 - - 1 (1 |1 |1 1
cos |3 3 3 1 1 3 1 - - 1 (1 1 |1 1
Avg |28 |3 26 |1 1 2 1 - - 1 |1 |1 |1 14
21MEZ2001/19EE2001 Engineering Practices
PO&
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO | PO | PO PSO1 PSO
10 11 12 2
PSO
Cco1 3 - 3 - 3 - 1 - 1 - - - 1 2
CO2
CO3
CO4
CO5

Avg




SEMESTER 111

21MA3102Fourier analysis and transforms

PO& | P P
o] on Pso Pf P5o PO6 PO7 PO8 POY PO10 | O1 | POI12 | PSO1 | PSO2
PSO 1 1
co1 3] 3 13| 3] 2 - - - - - - 2 2 2
co2 3] 3 13| 3] 3 - - - - - - 2 2 1
co3 3 3|13 |3 |2 - - - - - - 2 2 1
Co4 3] 313|313 - - - - - - 2 2 1
cos5 3] 33| 3] 3 - - - - - - 2 2 1
2.
Avg
3] 3| 3| 3| 6 - - - - - - 2 21 1.2
21EC3201Digital Electronics
PO
& | PO PO | PO |PO | PO | PO | PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO
PS | 1 2 3 |4 5 6 7 8 9 0 1 2 1 2
0
Cco 3 2 2 - - - - - - - - 1 5 -
1
Cco 3 2 2 - - - - - - - - 1 ’ -
2
Cco 3 2 2 - - - - - - - - 1 5 -
3
Cco 3 2 2 - - - - - - - - 1 5 -
4
Cco 3 2 2 - - - - - - - - 1 ’ -
5
AV | 3 2 2 1 ) _

G




21EC3202 Signals and Systems

PO

PO | PO | PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO
0

& | po | PO | PO PO
2

PS |1

AV

21EC3203 Electronic Circuits

PSO | PSO

PO12

PO11

PO10

PO9

PO8

PO7

PO6

PO5

PO4

PO3

PO2

PO1

CO

Cco1
C0o2
COo3
CO4
CO5

AVG

21CS3252 Oops using Java

PSO | PSO

PO12

PO11

PO10

PO9

PO8

PO7

PO6

PO5

PO4

PO3

PO2

PO1

CO

co1l
Co2
COo3
Co4
CO5

AVG




21EC3001 Electronic circuits lab

PSO | PSO

PO12

PO11

PO10

PO9

PO8

PO7

PO6

PO5

PO4

PO3

PO2

PO1

CO

co1
COo2
COo3
CO4
CO5

AVG

21EC3002 Digital Electronics Lab

PSO | PSO

PO12

PO11

PO10

PO9

PO8

PO7

PO6

PO5

PO4

PO3

PO2

PO1

CO

Cco1
Co2
COo3
Co4
CO5

AVG

SEMESTER IV



21MA4104 Probability and Random Processes

POl plp PP P P | P

& o o o o o PO | PO | PO | PO | PO o e} PSO1 PSO?2
P23 a5 | T80 RERTRET:

123 21 4 _ 112 2 2
CcO

5 21321 1 ) 112 2 2
col22 22 4 _ 11l 2 2
fl:o 21231 2 ) 1202 3 3
clz13/3/2 , ] 13l 3 3
Av 2 2. 1 1. 1.

g 2 6 4 4 4 - - 6 2 2.4 2.4
21ECA4201 Electro Magnetic Fields and waves

P

P P|P | P |P|P | P |P

0| P 0olololololololo!|PO|PO|PO|PS|Ps

& | O 10 | 11 | 12 | 01 | 02

PS | 1 2|34 |/5|6 |7 |18

0

C 2

0|3 |2 30 -1 -12]-/1- - - 3 3 1

1

C 313

0| 3 3 - - 2| - - - - 3 3 1

2

C 2 2

0| 3 3 - - 1| - - - - 3 3 1

3

C 3 3

0| 3 2 - - 2| - - - - 3 3 1

4

C 2 2

0| 3 2 - - 1 - - - - 3 3 1

5

A 2. | 2

V|34 4 2| - 1 - - - - 3 3 1

G 5 6




21EC4202 Analog Communication

P
p|P | P |P|P|P|P|P
OPOOOOOOOOPOPOPOPSPS
& |0 10 | 11 | 12 | 01 | 02
psl1 |23 |4|5|6[7[8|09
0]
C 3
0| 3| 2 321|122} -1|-{3 ¢} -1131213
1
C 213
0| 3 3(2 1|22 -1{1-13 1} -113121]3
2
C 213
0| 3 32|12 2-1-13 1| -113172
3
C 21 3
0| 3 32|22 -11-13 1} -113121]3
4
C 213
0| 3 3211212 -1-13 1| -113172
5
A3333222 2 3 | 3 |18
\"/
21EC4203 Linear Integrated Circuits
PO | PO |PO | PO |PO|PO|PO|PO|PO| PO | PO | PO | PS | PSO
112 /3| 4|5|6|7|8|9|10| 11|12 | 01| 2
col 3l 233 [2]2
1 2 | 2
col 3 [ 3|33 2]2
) 2 | 2
col 3 [ 3|33 2]2
2 | 2
3
col 3 [ 323272
2 | 2
4
col 3 [ 323272
2 | 2
5
AV| 3 | 3] 23] 212
2 | 2
G




21ECA4251 Control Systems

P
0
&PPPPPPPPPPOPOPOPSPS
0|00]010/0107070,5111]12]01]02

Pl,12|3|4|5[6|7 8|9

S

0

C 2

0|33 202022 -|-|-|-1-12]%2
1

C 3|3

0|3 2020202 -|-|-|-1-12]2
2

C 3|3

0|3 202022 -|-|-|-1|-12]?2
3

C 3|3

0|3 202022 -|-|-|-1|-12]?2
4

C 3|3

0|3 202022 -|-|-|-|-12]?2
5

A| |33

V|3 2121212 2 | 2
G
21ECA4001 Linear Integrated Circuits Lab

P

0
&gggggggggpopopopsps
P1234567891011120102
S

0

C 2

0|33 202022 -|-|-|-1|-12]-2
1

C 3|3

0|3 202022 -|-|-|-|-1]2]?2
2

C 3|3

0|3 202022 -|-|-|-|-1]2]?2
3

C 3|3

0|3 202022 -|-|-|-|-1]2]?2
4

C 3|3

0|3 202022 -|-|-|-|-1|2]?2
5

A| |33

V|3 21222 2 | 2
G




21EC4002 Analog communication Lab

P
0 P/ P/ P|P|P|P|P|P
& P PO | PO | PO | PS | PS
0000000001011120102
Pl |23 |4|5/6|7|8]|9
S
0
C 2
0| 3|3 20211212 -1|-1 - - - 2 | 2
1
C 3|3
0| 3 202101212 -1|-1 - - - 2 | 2
2
C 3|3
0| 3 201211212 -1|-1 - - - 2 | 2
3
C 3|3
0| 3 201211212 -1|-1 - - - 2 | 2
4
C 3|3
0| 3 202121121 -1|-1 - - - 2 | 2
5
A 3|3
V| 3 2121212 2 | 2
G
SEMESTER V
21EC5201 Microprocessor and Microcontroller
P P P P P
PO | PO PO | PO | PO | PSO | PS
PO1 | PO2 (0) 0 0 (0) 0
3 4 5 6 . 8 9 10 11 12 1 02
20 3 3 2 2 2 3 3 3 3 3
20 3 3 3 3 3 2 3 3 3 2 3
go 3 2 2 2 2 2 2 3 2 3 3
ZO 3 3 3 2 2 2 2 3 3 2 3
(530 3 3 2 3 3 3 2 3 3 3 3
AV 3 3 2 2 2 2 2 3 3 3 3
G
21EC5202 Transmission lines and WaveGuides
PO | PO | PO | PO|PO|PO|PO | PO | PO PO PO | PO1 PS PS
1 2 3 4 5 6 7 8 9 10 11 2 01 02




cCO| 3 3 3 1 2 1 2 3 3
1
CO| 2 2 2 1 3 1 2 3 2
2
cCOo| 3 3 2 1 2 2 2 3 2
3
cCOo| 3 3 2 1 3 2 2 2 2
4
cCOo| 3 3 1 1 1 2 2 2 1
5
AV
2 2.6 2
G [28]28]| 2 1 122116
21EC5203 VLSI Design
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO1 | PO1 | PSO | PSO
1 2 3 4 5 6 7 8 9 10 1 2 1 2
(o0 2 3 2
1 3 3 3 2 2 3 1 2 3 1 2
(o0 3 2 2 2
9 3 3 2 2 2 1 1 2 2 2
C;) 3 2 3 3 2 2 2 1 - 2 - 2 3 2
Cf 3 2 3 2 2 2 2 1 2 2 1 2 2 2
CSO 3 2 3 3 2 2 2 1 - 2 1 2 2 3
AV | 3 3 3 3 18|18 |14 | 1 1 1.8 1 2.4 5 5
G
21EC5251 Data Communication and Networks
PSO
PO | PO | PO | PO | PO | PO|PO|PO| PO | PO |PO1| PO1 | PSO 5
1 2 3 4 5 6 7 8 9 10 1 2 1
co | 3 3 3 3 3 3 3 3 2 3
3 2
1
co | 3 3 3 3 3 3 3 3 3
3 3
2
cCo | 3 3 3 3 3 3 3
3 3
3
cCo | 3 3 3 3 2 3 3 2
3 3
4
co | 3 3 3 3 3 3 2 3 3 2 3 3 2




5

AV | 3 3 3 3 /18|18 |14 |18 | 18| 1.8 | 2 | 24 X X
G
21EC5252 Digital Signal Processing
PSO
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO1 | PSO |
1|2 |3 |4 |5 |6 |7 |8]| 9|10 11|21
co
1 3 3 2 3 2 3 3 - - - - - 2 3
co
2 3 3 3 3 2 3 2 - - - - - 3 3
co
3 3 3 2 3 3 3 3 - - - - - 3 3
co
3 3 3 3 3 3 2 - - - - - 3 3
4
co
5 3 3 3 3 3 3 3 - - - - - 2 3
AV | 3 | 3 |26| 3 | 26| 3 |26 -
26 | 3
G
21EC5001 VLSI Design Lab
PSO
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO1 | PSO |
1|2 |3 |4 |5|6|7|8]| 9|10 11|21
co
1 3 3 3 3 3 3 3 - - - - - 2 3
co
2 3 3 3 3 3 3 3 - - - - - 3 3
co
3 3 3 3 3 3 3 3 - - - - - 3 3
co
3 3 3 3 3 3 3 - - - - - 3 3
4
co
5 3 3 3 3 3 3 3 - - - - - 3 3
AV | 3 | 3 3 3 3 3 3 - - - -
3 3
G
21EC5002 Microprocessors and Microcontrollers Lab
PSO
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO1 | PSO |
1|2 |3 |4 |5|6|7|8]|9 |10 |11] 2|1
co
1 3 3 2 3 2 3 3 - - - - - 2 3
co
3 3 3 3 2 3 2 - - - - - 3 3




co

co

co

AV

2.6

2.6

2.6

2.6 3

SEMESTER VI

21EC6202 Antenna and Wave Propagation

PO
2

PO
3

PO | PO

4

5

PO

6

PO | PO
7

PO

PO
10

PO
11

PO
12

PS
01

PSO

Cco1

co2

Co3

CO4

CO5

W W W W W W=

AVG
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21EC6181 Principles of Management

PO&PSO
—

PO

PO

PO

PO

PO
5

PO

PO

PO

PO | PO

PO
11

PO
12

PSO

PSO

co1

coz2

Cco3

CO4

CO5

W W W W[ W =

NININIDN DN W

NINININN| S

AVG

3

NINNDNDNNN

2

2

NIN NN DNDNO

WlWl wlwlw|w

W W W W W[W| =
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21EC6251 Embedded Systems

and 10T

PO
1

PO
2

PO
3

PO
4

PO
5

PO
6

PO

PO

PO1

PO1

PO1 | PSO

PSO

(60)
2

2

3

3

3

2




Cco
9 2 2 3 3 3 2 2 2 - - - 2 1 2
Cco
3 2 2 3 3 3 2 2 2 - - - 2 1 2
Cco
4 2 3 3 3 3 2 3 2 - - - 2 1 2
Cco
5 2 2 3 3 3 2 2 2 - - - 2 1 2
AV
G 2 2 3 3 3 2 2 2 2 1 2
21EC6201 Digital Communication
PO&PS ro | po | PO P | P PO P Po | PO P PO PO | PSO | PSO
0 1 9 3 0| O 6 0 3 9 0 11 12 1 2
> 4 | 5 7 10
co1 3 2 2 2 3 3
co2 3 2 2 2 3 3
co3 3 2 2 | 2 2 3
Co4 3 2 2 2 2 3
Co5 3 2 2 |3 2 2 3
AVG 3 2 2 2. 5 15 1.5 3
5
21EC6001 Digital Communication Lab
P0§PS PO | PO | PO (P; (l; PO (P; PO | PO (l; PO [1’(2) PsO on
> 1 2 3 4| s 6 - 8 9 10 11
co1 3 2 2 2 3
co2 3 2 2 2 3
COo3 3 2 2 2 2 3
Cco4 3 2 2 2 2 3
CO5 3 2 2 3 2 2 3
AVG 3 2 2 2. ) 15 1.5 3
5
21EC7201 Digital Image Processing
PO&P plp p P PO | PS | PSO
SO PO | PO | PO PO PO | PO | O | PO | 12 0 2
= 0|0 0
1 2 3 6 8 9 |1 |11 1
4 |5 7
0
COo1 3 3 313|131 2 2 2 3
CO2 3 3 313|131 2 2 2 3
CO3 3 3 313131 213 2 2 3
CO4 3 3 312|131 2 |3 2 2 3
CO5 3 3 313131 2 |3 2 2 3




PS
02

2

01

PS | PSO

01

0
1

12

PO | PS | PSO

PO
12

11

11

P

PO | PO | PO | PS
11

10

10

PO | PO| O | PO | 12
1
0

P
0
7

PO
6

A O N

P
0
4

3

A O N

PO | PO | PO | PO | PO | PO | PO | PO | PO | PO

3
3
3
3
3
3

A O v

PO | PO | PO
1 2

P
0
3
3
3
3
3

AVG

16EC7202 Optical and Microwave Engineering

~o®k Lo

OO -

OO

<> O

co1
co2
Co3
CO4
CO5
AVG

21EC7001 Digital Image processing Lab

21EC7251 Wireless Communication

PO&P
SO
—

co1
c0o2
Cco3
co4
CO5
AVG




4
21EC7002 Optical Communication and Microwave Lab
PO [P |po | PO|PO|PO|PO|PO|PO|PO| PO | PO | PO | PS | PS
& |10/ 2|34 |5|6|7|8|9]|10]| 11|12 |01 | 02
PSO | 1
co1 (3| 2|23 |2]2]2 1 3 1
co2 (3| 2|23 [2]2]2 1 3 1
co3 (3|2 | 2|3 |2]2]2 1 3 1
co4 (3| 2|23 [2]2]2 1 3 1
cos (3|2 |23 [|2]2]2 1 3 1
AVG (3| 2 | 2|3 |2 ]|2]|2 2 2 1
21EC7901 Project Work — Phase |
P
0 PO | PO |PO | PO |PO|PO|PO|PO| PO | PO | PO | PS
o | PO O| PO | PO |PO|PO|PO|PO|PO| PO PSO2
1/2(3|4|5|6|7|8|9|10]| 11|12 |01
PS
0
C10 3121203 |22|2/3|3|3]3]1]3 1
CZO 312021322 2/3|3|3|3]1]3 1
C:? 322 3|22|2/3|3]3]3 1| 3 1
Cf 3| 2% 3222|333/ 3 1| 3 1
c50 3|22 3|2 22333 |3]1]3 1
AGY 32120322 2|3|3|3]|3]2]:2 1
SEMESTER VIII
21EC8901 Project Work — Phase 11
P/ P|P|P|[P|P|P|P PS02
P PO | PO | PO1 | PS
PO&| Jojo|0o|0|0|0|O0]O 0l111 2 |o1
PSO | 123 |4|5|6|7|8]|9
co1l3l21 2131212121313 3] 3 1 3 3
coz [3l2|2[3 22233 3] 3 1 3 3
co3 |3l21 2131212121313 3] 3 1 3 3
co4 [3/2|2[3 22233 3] 3 1 3 3
cos |3l21 2131212121313 3] 3 1 3 3
AVG |3|2] 2322233 3] 3 1 3 3

Mapping of Course Outcome and Programme Outcome:




Ye
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Se

Course code & Name

PO

PO

PO

PO

PO

PO

PO

PO

PO

PO
10

RO07D

PO
12

~ 03

PS
02

21HE1101
Technical English

14

1.2

1.4

1.2

1.2

1.8

2.2

2.4

24

21MAZ1103Calculus
and Differential
Equations

2.6

2.8

1.8

21PH1151Applied
Physics

2.2

1.6

13

2.4

24

21CY1151Chemistr
y for Engineers

21CS1151Python
Programming and
Practices

21EC1153 Electron
devices and Electric
Circuits

21HE2101Business
English for
Engineers

1.6

1.6

1.2

1.8

1.8

2.2

21MA2103Linear
Algebra,Numerical
Methodsand
Transform Calculus

2.6

2.8

21PH2151 Material
Science

2.4

1.2

1.8

1.8

21CY2151Environ
mental Studies

1.7

21CS2152Essentials
of
C&C++Programmin

g

1.6

1.4

21ME2154Engineer
ing Graphics

2.8

2.6

14

21ME2001Engineer
ing Practices

21EC3201 Digital




Electronics

21MA3102 Fourier
analysis and
transforms

2.6

21EC3202 Signals
and Systems

21EC3203RElectron
ic Circuits

21CS325200ps
using Java

21EC3001Electroni
¢ circuits lab

21EC3002Digital
Electronics Lab

21MA4104
Probability and
Random Processes

2.6

24

14

14

2.4

2.4

21EC4201R Electro
Magnetic Fields
and waves

N

N

N

=

21EC4202R Analog
Communication

=

21EC4203 Linear
Integrated Circuits

21EC4251 Control
Systems

21EC4001Linear
Integrated Circuits
Lab

21EC4002Analog
communication Lab

21EC5201
Microprocessor and
Microcontroller

21EC5202
Transmission lines
and Wave Guides

2.8

2.8

2.2

1.6

2.6

21EC5203 / VLSI
design

1.8

1.8

1.4

=

N

21EC5251/DATA
COMMUNICATION

1.8

1.8

1.4

1.8

1.8

=

N




NETWORKS

21EC5252 Digital
Signal Processing

2.6

2.6

2.6

21EC5301
Measurements and
Instrumentation

21EC5181/ Total
Quality
Management

1.2

1.6

2.8

=

21EC5001VLSI
Design Lab

21EC5002Microproc
essors and
Microcontrollers

Lab

2.6

2.6

2.6

VI

21EC6201 Digital
Communication

21EC6202 Antenna
and Wave
Propagation

21EC6181 Principles
of Management

21EC6251
Embedded Systems
and 10T

21EC6001
Digital
Communication
Lab

VI

21EC7201 Digital
Image Processing

21EC7202 Optical
and Microwave
Engineering

21EC7251 Wireless
Communication

VI

21EC7001
Digital Image
processing Lab

21EC7002

Optical
Communication
and Microwave Lab
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