Curriculum& Syllabus for B.Tech Under Autonomy

Electronics and CommunicationEngineering

(Effective From 2021-22 admission Batch)




Electronics & Communication Engineering

Vision of the Institute (1V):

To develop a sustainable ecosystem of technical education while fostering quality in teaching-
learning and research through techno-pedagogical approach, capacity building, inculcating
ethical values & leadership qualities to create the global citizen for serving the society.

Mission of the Institute (IM):
IM1

World Class Education - Provide a state-of-the-art educational infrastructure and enriching project-
based learning environmentconducive to higher learning for students, internships in leading
organizations, participationin national and international community service projects.

IM2

Cutting-edge Research - Maintain a vibrant research environment creating opportunities for
intellectual engagement of students in cutting edge interdisciplinary research and innovation through
collaborative work with local, regional and international communities.

IM3

Capacity Development - Conduct capacity development programs for skilling, up-skilling and re-
skilling of faculties & students by involving practitioners from governments, corporations, and civil
society organizations to enhance their management & leadership qualities as well as commitment to
professional ethics.

IM4

Impactful People - Promote a culture of excellence in curricular, co-curricular and extracurricular
activities of the Institute by implementing good practices aimed at personal and professional
development of students, faculty members & non-academic staffs.

Vision of the Department (DV):

To excel in electronics & communication engineering in order to meet the challenges of modern
industrial society through quality technical education, research, innovation and teamwork.

Mission of the Department (DM):
DM1

To educate students from the foundation to the state-of-art knowledge in the development of
electronic devices and communication systems with design optimizations.



DM?2

To nourish the mind of growing engineers through qualitative evaluations, internal
assessments, corporate trainings, efficient technical communication skills and creative
project assignments.

DM3

To motivate the engineers of the future through competition in communication skill, seminar
presentation, project, and group discussion.

DM4

To encourage the intended engineers in kind, humble and moral behavior with ignition in mind
to contribute for the welfare of society

State the Program Educational Objectives (PEOs)

PEO1

Graduates will have a strong foundation in engineering, science, and technology that will enable
them to succeed as engineers and innovators in their respective fields.

PEO2

Graduates will comprehend, analyze, develop, & design unique products to address real-world
challenges.

PEO3

Graduates will pursue their education beyond the undergraduate level, conduct diverse research,
and advance their professional competencies.

PEO4

Graduates will recognize, formulate, and use professional skills and ethics to address industrial,
societal, and environmental concerns.

PEOS5

Graduates will communicate efficiently and maintain ethical guidelines as a member or leader in a
group and as an entrepreneur.

PROGRAM OUTCOMES (POs)



Engineering Graduates will be able to:

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

engineering problems.

2. Problem analysis: ldentify, formulate, review research literature, and analyze
complex engineering problems reaching substantiated conclusions using first principles of

mathematics, natural sciences, and engineering sciences.

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

environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data, and

synthesis of the information to provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources,
and modern engineering and IT tools including prediction and modeling to complex

engineering activities with an understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge
to assess societal, health, safety, legal and cultural issues and the consequent responsibilities

relevant to the professional engineering practice.

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

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

9. Individual and teamwork: Function effectively as an individual, and as a member

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

10. Communication: Communicate effectively on complex engineering activities with
the engineering community and with society at large, such as, being able to comprehend and

write effective reports and design documentation, make effective presentations, and give and



receive clear instructions.

11. Project management and finance: Demonstrate knowledge and understanding of
the engineering and management principles and apply these to one’s own work, as a member

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

12. Life-long learning: Recognize the need for and have the preparation and ability to

engage in independent and life-long learning in the broadest context of technological change.

Program Specific Outcomes (PSQOs)

1. PSO1: Technical Knowledge and Analysis: Ability to Identify, Formulate &
Solve problems of Analog & Digital Circuits, Communication, Networking, Signal &
Systems, Computer Programming, Embedded Systems and Semiconductor Technology
by applying the knowledge of Basic Sciences, Engineering Mathematics and Engineering
fundamentals.

2. PSO2: Design & Implementation: Ability to design the systems of Electronics &
Communication Engineering using advanced hardware and software tools with analytical
skills to achieve societal needs keeping environmental awareness intact.

1. PSO3: Creation of Professional Engineers: Ability to analyze and transfer
knowledge of various areas, like Communication Systems, Signal Processing, SoC
(System on a Chip), VLSI and Nanotechnology to achieve a successful career as
Engineering Professional, Researcher, Academician and Entrepreneur who can who can

direct to implement the real-world applications along with ethical responsibility.



R21(B.TechECE)

Curriculum for B.Tech
Electronics & Communication Engineering (Effective From
2021-22 admission Batch)
L-Lecture; T-Tutorial; P-Practical [1L=1Cr,1T=1Cr,1P=0.5Cr]

First Year First Semester

I.N |Category Course Course Title Hours per Credits
Code week
A. THEORY L [T |P [Total
1 Basic Science course CH101 Chemistry-I
2 [Basic Science course M101 Mathematics—I
Engineering Science Courses Basic Electrical
3 EE101 Engineering 3/0/0] 3 3
4 Humanities and Social Sciences HSMC101 [Professional
including Management courses Communication 2 lolo 2 2
B. PRACTICAL
5 [Basic Science courses CH191 Chemistry-1 Lab
003 3 15
6 [Engineering Science Courses Basic Electrical olo 15
EE191 Engineering Lab 3
7 [Engineering Science Courses Engineering Graphics &
ME 192  |Design Lab olp|3| 3 1.5
PROJECT PR191 Theme based Project | 0 1 0.5
PROJECT PR192 Skill Development I:Soft [0 |0 1| 1 0.5
Skill
C. MANDATORY ACTIVITIES/COURSES
10 |Mandatory Course MC181 Induction Program 000 O |2Units
TOTAL CREDIT 17.5

Department of Electronics & Communication Engineering



R21(B.TechECE)

First Year 2" Semester

Sl. (Category Course Course Title Hours per Credits
No. Code week
A. THEORY L [T |P [Total

1 |Basic Science courses PH201 Physics-1 310 3 3
2  [Basic Science courses M201 Mathematics—I| 410 4 4
3 [Engineering Science CS201 Programming for Problem Solving

Courses 310 3 3

B. PRACTICAL
4 Basic Science course PH291 Physics-1 Lab
010 3 15

5  |Humanities and Social HSMC291 Professional Communication LAB

Sciences including 0lo 3 1

Management courses
6 [Engineering Science Workshop & Manufacturing

Courses ME291 Practices Lab 00 3 1.5
7  [Engineering Science Programming for Problem Solving

Courses CS291 Lab 0 15

PROJECT PR291 'Theme based Project 1l 0 0.5

PROJECT PR292 Skill Development 11: Life Skill 1 1 0.5

C. MANDATORY ACTIVITIES/COURSES
10 |Mandatory Course MC281 NSS/ Physical Activities 010 3 3
Meditation & Yoga Units
Photography/Nature Club
TOTAL CREDIT 16.5

Department of Electronics & Communication Engineering



R21(B.TechECE)

Curriculum for B.Tech
Electronics & Communication Engineering (Effective From
2021-22 admission Batch)
L-Lecture; T-Tutorial; P-Practical [1L=1Cr,1T=1Cr,1P=0.5Cr]
2"y ear1%Semester:3'Semester

SI.  |Category Course Code |Course Title Hours per week Credits/
No. L T P Total Unit
A. THEORY
1 BS M 301 Mathematics 111 3 0 0 3 3
2 ES EC301 Data Structure 3 0 0 3 3
3 ES EC302 Circuit Theory & Network 3 0 0 3 3
4 PC EC303 Electronic Devices 3 0 0 3 3
5 PC EC304 Signal& Systems 3 0 0 3 3
6 HSMC HSMC303 Universal Human Values 3 0 0 3 3
2:UnderstandingHarmony
B.PRACTICAL
7 ES M(CS)391  [Numerical Methods Lab 1 0 3 3 2.5
8 ES EC391 Data Structure Lab 0 0 3 3 15
9 ES EC392 Circuit Theory & Network Lab 0 0 3 3 15
10 PC EC393 Electronic Devices Lab 0 0 3 3 15
1 PROJECT PR391 'Theme based Project 111 0 0 1 1 0.5
12 PROJECT PR392 Skill Development I11: Technical 0 0 1 1 0.5
Seminar Presentation
C.MANDATORYACTIVITIES/COURSES
13 MC MC301 Environmental Science 3 0 0 3 0
TOTALCREDITWITHOUTMOOCSCOURSES 26.0
D.MOOCSCOURSES**
14 MOOCS COURSES HM301 MOOCS COURSE-II 1 3 1 4 4
TOTALCREDITWITHMOOCSCOURSES 30
**MOOCS COURSES for HONOURS/MINOR Degree are Program specific and to be
taken from

MOOCS BASKET

Department of Electronics & Communication Engineering



R21(B.TechECE)

Curriculum for B.Tech
Electronics & Communication Engineering (Effective From
2021-22 admission Batch)
L-Lecture; T-Tutorial; P-Practical [1L=1Cr,1T=1Cr,1P=0.5Cr]

2"d Year 2"d Semester: 4" Semester

Sl. Category Course Code Course Title Hours per week Credits/
No. L [T [P [Total [P
A. THEORY
1 PC EC401 EM Theory& Antenna 3 0 0 3 3
2 PC EC402 /Analog Circuits 3 0 |0 3 3
3 PC EC403 Digital Electronics 3 0 |0 3 3
4 PC EC404 Analog & Digital Communication 3 0 |0 3 3
5 PC EC405 Digital Signal Processing 3 0 |0 3 3
6 HSMC HSMC402 Gender Culture and Development 2 0 |0 2 2
B. PRACTICAL
7 PC EC491 EM Theory& Antenna Lab 0 0 |3 3 15
8 PC EC492 lAnalog CircuitsLab 0 0 |3 3 15
9 PC EC493 Digital Electronics Lab 0 0 |3 3 15
10 PC EC494 Analog& Digital Communication Lab 0 0 |3 3 15
11 PC EC495 Digital Signal Processing Lab 0 0 |3 3 15
12 PROJECT PR491 'Theme based Project IV 0 0 |1 1 0.5
13 PROJECT PR492 Skill Development IV: SoftSkill & 0 0 |1 1 0.5
Aptitude
C. MANDATORY ACTIVITIES/ COURSES
14 MC MC481 Learning an Art Form [vocal or 0 0 |3 3 0
instrumental, dance, painting, clay
modeling, etc.] OR
Environmental Protection Initiatives
TOTAL CREDIT WITHOUT MOOCS COURSES 255
D. MOOCS COURSES
14 MOOCS HM401 MOOCS COURSE-III 3 1 1|0 4 4
COURSES
TOTAL CREDIT WITH MOOCS COURSES (FOR CSE, ECE, EE, EIE) 295

**MOOCS COURSES for HONOURS/MINOR Degree are Program specific and to be taken
from

MOOCS BASKET

Department of Electronics & Communication Engineering



R21(B.TechECE)

Curriculum for B.Tech Under Autonomy

Electronics & Communication Engineering (Effective From 2021-22 admission Batch)
L-Lecture;T-Tutorial;P-Practical[1L=1Cr,1T=1Cr,1P=0.5Cr]

3rd Year 1st Semester: 5"Semester

Sl.  |Category Course Code Course Title Hours per week Credits/
No. Unit
L] T[P [Total
A. THEORY
1 HSMC HSMC505 Principles of Management 2 |0 |0 2 2
2 PC EC501 Microprocessor & MicroController 3 /0 1|0 3 3
3 PC EC502 RF & Microwave Engineering 3 |0 1|0 3 3
4 PC EC503 Computer Network 3 /010 3 3
5 PE EC504 Professional Elective-I 310 1|0 3 3
IA:Mobile Communication & Network
B:Fiber Optic Communication
C: Electronics Measurement &
Instrumentation
D:Satellite Communication
6 PE EC505 Professional Elective-11 3 /0|0 3 3
IA:Computer Architecture
B:Digital Image & Video Processing
C:Embedded System
D:Advanced Python Programming
B. PRACTICAL
7 PC EC591 Microprocessor & MicroController Lab 0 |0 |3 3 15
8 PC EC592 RF & Microwave Engineering Lab 0 |0 3 15
9 PE EC594 Professional Elective-1 Lab 0 |0 |3 3 15
IA: Mobile Communication & Network Lab
B:Fiber Optic Communication Lab
C: Electronics Measurement & Instrumentation
Lab
D:Satellite Communication Lab
10 PE EC595 Professional Elective-Il Lab 0 |0 |3 3 15
/A:Computer Architecture Lab
B:Digital Image &Video Processing Lab
C:Embedded System Lab
D:Advanced Python Programming Lab
11 PROJECT PR591 Minor Project | 0 |0 1
12 PROJECT PR592 Skill Development V:SoftSkill & Aptitude-II 0 |0 |1 0.5
C. MANDATORY ACTIVITIES/COURSES
13 MC MC501 Constitution of India 2 |0 |0 2 0
TOTAL CREDIT WITHOUT MOOCS COURSES 24.5
D.MOOCSCOURSES**[For Honors/Minor]
14 MOOCS HM501 MOOCS COURSE-IV 3|10 4 4
COURSES
TOTAL CREDIT WITH MOOCS COURSES 28.5

**MOOCS COURSES for HONOURS/MINOR Degree are Program specific and to be taken from MOOCS

BASKET




R21(B.TechECE)

Curriculum for B.Tech Under Autonomy

Electronics & Communication Engineering (Effective From 2021-22 admission Batch)
L-Lecture;T-Tutorial;P-Practical[1L=1Cr,1T=1Cr,1P=0.5Cr]

3"dYear 2" Semester: 6™ Semester

SI.
No.

Category

Course
Code

Course Title

Hours per week

Credits
Unit

L‘TIP

| Total

A. THEORY

HSMC

HSMC604

Economics for Engineers

PC

EC601

\VLSI & Microelectronics

PC

EC602

Control System

AW N

PE

EC603

Professional Elective-1I1

A:Information Theory & Coding

B: Renewable Energy Sources & Applications
C:NanoTechnology

D:Remote Sensing & GIS

WlWwlw| N
o|o|o| ©
o|o|o| ©

WlwWwlw| N

Wlwlw| N

OE

EC604

Open Elective-I

A: Object Oriented Programming using JAVA.
B: Fundamentals of Sensors &Transducers
C:Introduction to Quantum Computing
D:Fundamentals of Operating System

OE

EC605

Open Elective-II

/A:Database Management System
B:3DPrinting and Design

C:Web Intelligence & Big Data
D:Scientific Computing

B. PRACTICAL

PC

EC691

VLSI& Microelectronics Lab

15

PC

EC692

Control System Lab

15

OE

EC694

Open Elective-1 Lab

/A: Object Oriented Programming using JAVA
Lab

B:Fundamentals of Sensors & Transducers Lab
C:Quantum Computing Lab

D:Fundamentals of Operating System Lab

15

10

OE

EC695

Open Elective-Il Lab

/A:Database Management System Lab
B:3DPrinting and Design Lab

C: Intelligent wave & Big Data Lab
D:Scientific Computing Lab

15

11

PROJECT

PR691

Minor Project Il

12

PROJECT

PR692

Skill Development V1: SoftSkill & Aptitude-I11

0.5

C. MANDATORY ACTIVITIES/COURSES

13

MC

MC601

Intellectual Property Right

2 0 0

TOTAL CREDIT WITHOUT MOOCS COURSES

245

D. MOOCS COURSES**

14

MOOCS
COURSES

HM601

MOOCS COURSE-V

4

TOTALCREDITWITHMOOCSCOURSES

28.5

*MOOCSCOURSESforHONOURS/MINORDegreeareProgramspecificandtobetaken from MOOCS BASKET




Curriculum for B.Tech Under Autonomy

R21(B.TechECE)

Electronics & Communication Engineering (Effective From 2021-22 admission Batch)
L-Lecture;T-Tutorial;P-Practical[1L=1Cr,1T=1Cr,1P=0.5Cr]

4% Year 1%t Semester: 7" Semester

SI. No

Course
Code

Paper Code

Theory

Credits/
Unit

Contact Hours
/Week

L [T [P [Total

A.THEORY

PE

EC701

Professional Elective-1V

A: Internet of Things

B: Artificial Intelligence
C:Digital Control System
D:Cloud Computing (AWS)

3 0 0 3 3

PE

EC702

Professional Elective-V
A:Biomedical Electronics & Imaging
B:Introduction to EDA tool

C: Radar & Missile Communication
D:Introduction to MEMS

OE

EC703

Open Elective-11I

/A:DataScience

B:Machine Learning

C:Cyber Security & Cryptography
D:Advanced Bio Signal Processing
E:Mixed signal Design

B.PRACTICAL

PE

EC791

Professional Elective-1V lab
A:Internet of Things Lab

B: Artificial Intelligence Lab
C:Digital Control System Lab
D:Cloud Computing (AWS) Lab

1.5

OE

EC793

Open Elective-111 Lab

/A:Data Science Lab
B:MachineLearningLab

C: Cyber Security & Cryptography Lab
D:Advanced BioSignal Processing Lab
E:Mixed signal Design Lab

15

PROJECT

PR791

Major Project-I

PROJECT

PR792

Skill Development VII: Seminar
Group

Discussion

&

05

PROJECT

PR793

Industrial Training/Internship

0 0 0 0 1

C.MANDATORYACTIVITIES/COURSES

MC

MC701

| Entrepreneurship & Innovation Skill

| 2

o [0 | 2 0

TOTAL CREDIT WITHOUT MOOCS COURSES

15.5

E. MOOCS COURSES**

10

MOOCS
COURSES

HM701

MOOCSCOURSE-VI

TOTAL CREDIT WITH MOOCS COURSES

19.5

*Collective Data from 3“to 6" Semester (Summer/Winter Training during Semester Break & Internship
should be done after 5" semester or 6" Semester). All related certificates to be collected by the




training/internship coordinator(s).

R21(B.TechECE)

Curriculum for B.Tech Under Autonomy

Electronics & Communication Engineering (Effective From 2021-22 admission Batch)

L-Lecture;T-Tutorial;P-Practical[1L=1Cr,1T=1Cr,1P=0.5Cr]

**MOOCS COURSES for HONOURS/MINOR Degree are Program specific and to be taken from MOOCS

BASKET
4t Year 2" Semester: 8™ Semester
SI.No |Course Code  [Paper Code Theory Contact Hours Credits
L [T [P | Total
A. THEORY
1 [PE EC801 Professional Elective-VI 310 |0 3 3
A:Industrial Automation & Robotics
B:Electronic System Design
C:Automotive Electronics
D:Adaptive Signal Processing
2 OE EC802  (Open Elective-1V 3 1010 3 3
IA:Block Chain
B:Deep Learning
C: Biology for Engineers
D:Foreign Language
E:Product Design & Manufacturing Processes
F:Business Research Method
B. PRACTICAL
3 PROJECT PR891 Major Project-11 0 |0 |O 12 6
4 PROJECT PR892 Grand Viva 0 |0 |O 0 1
C. MANDATORY ACTIVITIES/COURSES
5 MC MC801 Essence of Indian Knowledge Tradition 310 |0 3 0
TOTAL CREDIT 13




R21(B.TechECE)

Curriculum for B.Tech Under Autonomy
Electronics & Communication Engineering (Effective From

2021-22 admission Batch)

Total FORECE
Semester Without WithMOOCS
MOOCS

I 13 13

I 21 21

11 26 30
v 25.5 29.5
V 24.5 28.5
Vi 24.5 28.5
VilI 15.5 19.5

VI 13.0 13

Total: 163 183(forHonors/minor)




Curriculum for B.Tech Under Autonomy

R21(B.TechECE)

Electronics & Communication Engineering (Effective From

2021-22 admission Batch)

Credit Distribution

SubjectCategory Subjects CreditDis |Suggeste |As
tributiona |dBreaku |perR
S p 21
perAICT |ofCredits
E(%) |(Total160 [CUr"
) iculu
m
asperAl
CTE
Humanitiesand Humanities & SocialScience: 5t010% 8-16
SocialSciencesincludingM
anagementcourses(HSMC |(j)English(ii)Language/EnglishLab
Management courses(i)Principle 9
ofManagement,(ii)EconomicsforEngineers(iii)
PrinciplesofManagement(iv)Values&Ethicsin
Profession 5.63
%
Basic Sciences(BS) Physics 15 to 20%

(i)Introduction to
Electromagnetic Theory
(ii)Introduction to Mechanics
(iii)Quantum Mechanics for
Engineers

(iv)

(V) SemiconductorOptoelectronics(vi)
SemiconductorPhysics

Oscillation, Waves andOptics




R21(B.TechECE)

Curriculum for B.Tech Under Autonomy
Electronics & Communication Engineering (Effective From

2021-22 admission Batch)

Chemistry & Biology(i)Chemistry — |
(Concepts inchemistry for
engineering)(ii)Chemistry
LaboratoryElective Courses

(i)Chemistry-I1 (Chemical Applications)

(ii)Polymer Chemistry(iii)Experiments in
PolymerChemistry

Biology

Mathematics
(i)Mathematics(Optionl)
Mathematicsl
Mathematics2

Mathematics3




Curriculum for B.Tech Under Autonomy

R21(B.TechECE)

Electronics & Communication Engineering (Effective From

2021-22 admission Batch)

(i))Mathematics (Option 2)(forCSE
students)

EngineeringSciencesandSkil (i) Workshop/ManufacturingPractice 24-32 3.5
IS(ES) -
(i)  Drawing / EngineeringGraphics
& Design,(iii)Basics of
L 14.6
Electrical(iv)Computer /
Programmingfor Problem 0%
Solving(v)NumericalMethods(vi)Circuit
theory
15t020
%
Professionalcore Coursesrelevanttochosenbranch 48-64 51
courses(PC)
31.8
0,
30to40 8%
%
ProfessionalElective Electivecoursesrelevanttochosen 16-24 22.5
specialization/branch 14.0
10to15
% 6%
OpenElective ElectiveCoursesfromothertechnicalprogr 8-16 [16.5
amsand/oremergingsubjects:
1. ArtificialIntelligence(Al)
10.3
2. Internetof Things(loT)
1%

3. BlockChain

4. Robotics

5. QuantumComputing
6. DataSciences

7. CyberSecurity

8. 3DPrintingandDesign

0. Virtual Reality(VR)

5t010%




Curriculum for B.Tech Under Autonomy

R21(B.TechECE)

Electronics & Communication Engineering (Effective From

2021-22 admission Batch)

Projectwork,seminarandinte (i) PROJECT(PR....91):Project 16-24 [17.5
rnshipinindustryorelsewhere -
work(ii)PROJECT(PR....92): 10.9
(ii)  PROJECT(PR...93): 1%
(iv) Industrial Training/Internship
(iv)GrandViva-1
10to15
%
MandatoryCourses[Environ MCCourses: NoCred |[Minimu
mental . itCours |m2units
Sciences, Inductiontraining,1 | (DEnvironmental - o |persem
ndianConstitution Science, (ii)Foreignlanguage, (iii)Constitutio estermi
: nofindia(iv)Behavioral&Interpersonalskills n.
Essenceof (v)Essence of IndianKnowledgeTradition Max:
&othersasmentionedin 28Unit
s/Progr
AICTEguidelines am
ellof
Pag




IndianKnowledgeTra
dition]

MC

Activities: (i) InductionProgrammin
g(ii)NSS/NCC/Yoga(iii) Technical
LecturePresentation

& others as mentioned

inAICTEguidelines

Summary:

Sub Credit % AICTE
%

HSMC 9 5.63 [5tol0
BSHU 20 12,5 15t020
ES 23.5 14.69 15t020
PC 51 31.88 30to40
PE 22.5 14.06 10to15

OE 16.5 10.31 5tol0
Project 175 10.94 10to15

160 100.00




ProfessionalElectives(lt is expectedOptionsin averticalcolumnwould leadto expertisein a

specific/allieddomain)

Option 1 Option 2 Option 3 Option
4
Professional Elective A: B: Fibre C: D:
I(WithLab) MobileCommunication |[OpticCommunication ElectronicsMeasure  |SatelliteC
&Network ment ommunic
&Instrumentation ation
ProfessionalElectivel (W A: B:Digitallmage&VideoP [C: EmbeddedSystem [D:
ithLab) AdvancedMicroprocess [rocessing PythonPr
or &Microcontroller ogrammi
ng
Professional Elective A B: Renewable C: NanoTechnology [D:
I11(WithoutLab) InformationTheory&C |[EnergySources&Applica RemoteS
oding tions ensing&
GIS
Professional Elective IA:InternetofThings B: Artificiallntelligence |C:DigitalControlSyst D:
IV(WithLab) em CloudCo
mputing(
AWS)
Professional Elective A: B: Physical C:Radar&MissileCo [D:
'V(WithoutLab) BiomedicalElectronics |Design,Verification&Tes [mmunication Introducti
&Imaging ting onto
MEMS
Professional Elective A: B:ElectronicSystemDesi (C: D:
VI(WithoutLab) Industrial Automation |gn IAutomotiveElectroni |Adaptive
&Robotics cs SignalPro

cessing




OpenElectives (ItisexpectedOptionsin averticalcolumnwould leadtoexpertisein
aspecific/allieddomain)

Option 1 Option 2 Option 3 Option 4
Open Elective A: Object B: Fundamentals  [C: D:
I(WithLab) OrientedProgramming ofSensors QuantumComputing  |Fundamental
usingJAVA. &Transducers sof
OperatingSys
tem
Open Elective A: B: 3D Printing C: Intelligent wave& |D:
I(WithLab) DatabaseManagement andDesign Big Data ScientificCo
System mputing
Open Elective 111(With  |A:DataScience B:MachineLearning  |C:CyberSecurity&Cry |D: Advanced
Lab) ptography BioSignal
ProcessingE:
ComputerArc
hitecture
Open Elective IA:Block Chain B: Probability C: Biology D:
IV (WithoutLab) &StochasticProcess  [forEngineers ForeignLang
uage
EZPPaI‘OgdU
ect]1D3esig

onf




&
ManufacturingPr
0cesses
F:
BusinessResearc
hMethod
MOOCs (It is expected Options in a vertical column would lead to expertise in a specific/allied domain)
Sem (Credit [Optionl Option2 Option3 Option4
MOOCS i P CourserelatedtoMAR
COURSE-I
MOOCSCOU Il 4 Related toMinor/Honors |Related toMinor/Honors [Related RelatedtoMinor
RSE-I1 toMinor/Honors /H
onors
MOOCSCOU IV | Related toMinor/Honors |Related toMinor/Honors |Related RelatedtoMinor
RSE-111 toMinor/Honors /Honors
MOOCSCOU v 4 Related toMinor/Honors |Related toMinor/Honors [Related RelatedtoMinor
RSE-1V toMinor/Honors /H
onors
MOOCSCOU VI @4 Related toMinor/Honors |[Related toMinor/Honors [Related RelatedtoMinor
RSE-V toMinor/Honors H
onors
MOOCSCOU VIl 4 Related toMinor/Honors |[Related toMinor/Honors [Related RelatedtoMinor
RSE-VI toMinor/Honors H
onors

**Please define your Honors/Minor programme credit point of 20 to be earned by the student.Related BoS would
endorse the selection of these courses followed by the necessary intimationattheAcademicCouncil of the Institute.




***|n2"dsemesterMOOCSs course credit would be contributed to MARSCORE

Curriculum for B.Tech Under Autonomy

Electronics&CommunicationEngineering
(Effectivefrom2021-22admissionBatch)
L-Lecture; T-Tutorial;P-Practical[1L=1Cr,1T=1Cr, 1P=0.5Cr]

First Year First Semester

CourseCod ) )
SILN  |Category o CourseTitle Hoursperweek Credits
A THEORY L T P |Total
1 BasicSciencecourse CH101 Chemistry-I 3 0 0 3 3
2 BasicSciencecourse M101 Mathematics—I 4 0 0 4 4
Engineering Basic ElectricalEngineering
ScienceCourses
3 EE101 3 0 0 3 3
Humanities andSocial |HSMC101 |ProfessionalCommunication
4 SciencesincludingManage
mentcourses 2 0 0 2 2
B.PRACTICAL
5 BasicSciencecourse CH191 Chemistry-I1Lab 0 0 |3 15
3
6 Engineering Basic 0 0 3 1.5
ScienceCourses EE191 ElectricalEngineeringLab
3
Engineering Engineering Graphics
! ScienceCourses &DesignLab
ME 192 0 0 3 3 15
8 PROJECT PR191 Themebased Projectl 0 0 1 1 0.5
Skill Development I:Soft
9 PROJECT PR192 Skill 0 0 1 1 0.5




C.MANDATORYACTIVITIES/COURSES

10

MandatoryCourse

MC181

InductionProgram

2Units

TOTALCREDIT

17.5




First Year 24 Semester

Sl Category CourseCode CourseTitle Hoursperweek  |Credi
ts
No.
A.-THEORY L [T |P [Total
1 BasicSciencecourses PH201 Physics-1 3 ]/0 103 3
2 BasicSciencecourses M 201 Mathematics—II 4 |0 |0 | 4 4
3 EngineeringScienceCourses CS 201 ]
Programming for
ProblemSolving 3 /010 3
3
B.PRACTICAL
4 BasicSciencecourse PH291 Physics-1Lab 0 |0 |3 15
3
5 Humanities and HSMC291 |ProfessionalCommunicationLA
SocialSciences B
includingManagementcourses 0|0 |33 1
Engineering ScienceCourses Workshop &
6 ManufacturingPracticesLab
ME 291 0 |0 |3 |3 15
Engineering ScienceCourses Programming for
! ProblemSolving Lab 0103 L5
CS 291 3
8 PROJECT PR291 ThemebasedProjectll 0 |0 |1 |1 0.5
Skill Development I1:LifeSkill
9 PROJECT PR292 1100|121 |05
C.MANDATORYACTIVITIES/COURSES
NSS/ Physical Activities
10 MandatoryCourse MC281 /Meditation & Yoga 0 /0 3|3 Ur?'ts
/Photography/NatureClub '
TOTALCREDIT 16.5




COURSE NAME: CHEMISTRY
COURSE CODE: CH 101
CONTACT: 3:0:0

TOTAL CONTACT HOURS: 36
CREDITS: 3

Course Outcomes (COs):
After completion of this course students will be able to

COL.: Describe the fundamental properties of atoms & molecules, atomic structure and the periodicity of elements in
the periodic table

CO2: Apply fundamental concepts of thermodynamics in different engineering applications.
CO3: Apply the knowledge of water quality parameters, corrosion control & polymers to different industries.
CO4: Determine the structure of organic molecules using different spectroscopic techniques.

CO5: Evaluate theoretical and practical aspects relating to the transfer of the production of chemical products from
laboratories to the industrial scale, in accordance with environmental considerations.

CO-PO MAPPING

CO PO1 |PO2 |PO3 [PO4 [|PO5 [|PO6 |PO7 [PO8 |PO9 PO10 |PO11 [PO12
CO1 1 2 ) 2 ) 1 ) )
CcO?2 2 2 2 2 1 2 1 1 2
[alak] 2 2 2 2 2 1 1 1 1 )

oY= fa} fal fa} [a a a a a fa} fa}

2.4 3.0 2.8 2.6 2.0 1.0 1.3 1.0 1.0 1.0 1.7 2.4

AN/




COURSE NAME: MATHEMATICS-I

COURSE CODE: M 101

CONTACT: 4:0:0

TOTAL CONTACT HOURS: 48

CREDITS: 4

Course Outcomes (COs):

On successful completion of the learning sessions of the course, the learner will be able to

CO1: Recall the properties and formula related to matrix algebra, differential calculus, multivariable calculus, vector

calculus and infinite series.

CO2: Determine the solutions of the problems related to matrix algebra, differential calculus, multivariable calculus,

vector calculus and infinite series.

CO3: Apply the appropriate mathematical tools of matrix algebra, differential calculus, multivariable calculus, vector

calculus and infinite series for the solutions of the problems.

CO4: Analyze different engineering problems linked with matrix algebra, differential calculus, multivariable

calculus, vector calculus.

CO-PO MAPPING:

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

co1 3 | 2 | 1 | - - : : - - - - 1

CO2 3 | 3 | 2 | - - i i - - - - i

CO3 3 | 2 | 3 | 1 | 2 | - . 1 - - - 2

Co4 3 | 3 | 2 | 3 | - ; : 1 -

AVG 3 | 25| 2 | 2 | 2 1 15




COURSE NAME: BASIC ELECTRICAL ENGINEERING
COURSE CODE: EE101

CONTACT: 3:0:0

TOTAL CONTACT HOURS: 36

CREDITS: 3

Course Outcomes (COs):

After attending the course students would be able to

CO1.: understand and analyze basic electric circuits

CO2: study the working principles of electrical machines.

COa: introduce the components of low voltage electrical installations

CO4: study the fundamentals of electrical Power systems and Control Systems

CO-PO MAPPING

cO PO1 pPO2 [|PO3 PO4 |PO5 [PO6 PO7 [|PO8 [|PO9 PO10 PO11 |PO12
CO1 3 1 - - 2 2 - - - 2 2 1
CO2 2 3 - - - - - 1 - 1 1 1
CO3 2 3 1 - - - - - 1 1 1
CO4 1 2 3 - - - - 1 - 1
AVG 2 2.25 2 1.67 2 1 1.25 1.3 1




COURSE NAME: PROFESSIONAL COMMUNICATION

COURSE CODE: HSMC 101

CONTACT: 2:0:0

TOTAL CONTACT HOURS: 24

CREDITS: 2

Course Outcomes (COs):

After attending the course students should be able to

COL: apply the modalities and nuances of communication in a workplace context.

CO2: analyze communication across cultures and societies.

COa3: apply the basic formats, templates of business and official communication.

CO4: employ formal communication modes in meetings and reports.

CO5: justifyimportance of culturally neutral language in interpersonal and business communication.

CO-PO MAPPING

CO

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11

PO12

CO1

CO2

CO3

CO4

NI

COS5

AVG

1.25

NINININININ

NN IN]

Wlwlwlwlw|w

Wlwlwlw|w|lw

NINININININ

Wlwlwlw|w|w




COURSE NAME: CHEMISTRY LAB
COURSE CODE: CH 191
CONTACT: 0:0:3

CREDITs: 1.5

Course Outcomes (COs):

After attending this course, students would be

COl:able to operate different types of instruments for estimation of small quantities chemicals used in industries and scientific
and technical fields.

CO2:able to analyze and determine the composition of liquid and solid samples working as an individual and also as a team
member.

COa3:able to analyze different parameters of water considering environmental issues.
CO4:able to synthesize drug and polymer materials.

CO5: Capable to design innovative experiments applying the fundamentals of chemistry.

CO-PO MAPPING

COs [PO1 |PO2 [PO3 |PO4 [PO5 |PO6 [PO7 |PO8 |PO9 [PO10 |PO11 [PO12
1 3 2 2 2 - - - - 1 2 2
COo1
3 3 3 2 1 - 2 1 - 1 - 3
CO2
3 3 3 3 3 1 1 1 - 1 - 2
CO3
2 3 3 3 3 - - - - 1 1 2
CO4
3 3 3 3 1 1 1 - 1 - 2 3
CO5
2.4 3 28 | 2.6 2 1 13 1 1 1 1.67 24
AVG




COURSE NAME: BASIC ELECTRICAL ENGINEERING LABORATORY
COURSE CODE: EE191

CONTACT: 0:0:3

CREDITS: 1.5

Course Outcomes (COs):

After completion of this course students will be able to

COLl. Identify and use common electrical components.

CO2. Develop electrical networks by physical connection of various components and analyze the
circuit behavior.

CO03. Apply and analyze the operational characteristics of electrical machines.

CO4. Apply and analyze the equivalent parameters, Losses, efficiency of transformers

CO-PO MAPPING

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

cor | 3 : . i i 2 i ; : § § 1
co2 | 3 3 . 2 1 : : : 1 . 1 1
cos | 3 . . 1 3 . : 2 3 1 1 1
cos | 3 3 3 3 3 . : 2 3 1 - -

AVG 3 3 3 2 2.33 2 2 2.33 1 1 1




COURSE NAME: ENGINEERING GRAPHICS & DESIGN
COURSE CODE: ME192

CONTACT: 0:0:3

CREDITS: 1.5

Course Outcomes (COs):
After attending the course students would
COL1.: get introduced with Engineering Graphics and visual aspects of design.

CO2: know and use common drafting tools with the knowledge of drafting standards.

CO3: be able to apply computer aided drafting techniques to represent line, surface or solid models in different
Engineering viewpoints.

CO4: be able to produce part models; carry out assembly operation and show working procedure of a designed
project work using animation.

CO-PO MAPPING:

CO PO1 PO2 PPO3 PO4 PO5 |PO6 |PO7 PO8 PO9 [|PO10 PO11 PO12
CO1 1 - 1 - 1 1 - 1 2 1 - -
CO2 2 1 2 - 1 1 - 2 1 2 1 1
CO3 2 1 3 2 3 - - 2 2 2 1 1
CO4 2 1 3 3 3 1 1 2 2 2 2 2

1.8 1 2.3 2.5 2 1 1 1.8 1.8 1.8 13 1.3
AVG




PAPER NAME: PHYSICS I

PAPER CODE: PH 201

CONTACT: 3:0:0

TOTAL CONTACT HOURS: 36

CREDIT:3

CourseOutcomes(COs):

Afterattendingthecoursestudentsshouldbeableto

COL: describe various types of mechanical resonance and its electrical equivalence

CO2: explain basic principles of Laser, Optical fibers and Polarization of light

COa3: applysuperpositionprincipletoexplaininterferenceand diffraction

CO4: analyzedifferentcrystallographicstructuresaccordingtotheirco-ordinationnumberandpackingfactors

CO5: justifytheneedofaquantummechanicsasremedytoovercomelimitationsimposedbyclassicalphysics

CO-PO Mapping:

Weightage Values:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched, (-)=Notmatched

co PO1 [PO2 |pPO3 o4 PO5 PO6 PO7 |PO8 |PO9 PO10 [PO11l |PO12
3 2 - - - - - - - - - 2
co1
3 2 1 1 1 1 2
co2
3 2 1 2 1 1
co3
2 3 3 1 1 1 1
co4
1 3 2 1 1 1 1 1 1
cos5
24 | 25 2 167 | 15 1 1 1 1 1 1 14
AVG




COURSE NAME: MATHEMATICS-11
COURSECODE:M 201

CONTACT: 4:0:0

TOTAL CONTACT HOURS: 48
CREDIT:4

CourseOutcomes(COs):
On successful completion of the learning sessions of the course,the learner will be able to

COL1.: Recall the properties and formula related to ordinary differential equations, improper integral,
Laplacetransform andnumericaltechniques.

CO2:Determine the solutions of theproblems
relatedtoordinarydifferentialequations,improperintegral, Laplacetransformandnumericaltechniques.

CO3:Applyappropriatemathematicaltoolsofordinarydifferentialequations,improperintegral, Laplacetransform
andnumericaltechniquesforthesolutionsof the problems.

CO4: Analyzeengineeringproblemsbyusingdifferentialequation,Laplace TransformandNumericalMethods.
CO-PO Mapping:

Weightage Values: 3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched

CO POl |PO2 |PO3 |PO4 PO5 PO6 [PO7 PO8 PO9 P10 P11 P12

3 2 2 - - - - - 1| -] - 1
co1

3 2 2 - - 1 - - 1| -] - 1
CO2

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

3 3 2 3 2 - - 2 1 [ 1] - 1
CO4

3 | 225 | 2 2 2 1 2 |1 [ 1] 1 1
AVG




COURSE NAME: PROGRAMMING FOR PROBLEM SOLVING
COURSE CODE:CS 201

CONTACT: 3:0:0

TOTAL CONTACT HOURS: 36CREDITS:3

Course Outcomes(COs): After completion the course students will be able to

CO1: Understand the fundamental concept of Computer and mathematical knowledge and apply them indesigningsolutionto
engineering problem.

CO2: Understand the basic concept of C programming and use of data types/operators/input/output functionfor developing
and implementing complete program leading to solution of mathematical and engineering problem.

CO3: Use conditional branching, iteration, recursion and formulate algorithms and programs in solving mathematical/
scientific/engineering problem leading to lifelong learning.

CO4: Understand the concept of arrays, pointers, file and dynamic memory allocation and apply it for problem solving and
also create new data types using structure, union and enum.

CO5: Understand how to decompose a problem into functions and assemble into a complete program by means of modular
programming possibly as a team.

CO-PO Mapping:

Weightage Values:3=Stronglymatched,2=Moderatelymatched,1=Weakly matched, (-)=Not matched

COs | PO1 | PO2 | PO3 |PO4 |PO5 |PO6 | PO7 |PO8 |PO9 |PO10 |PO11 | PO12
cor| 3 2l 1 2 [ - -1 1] -1]3] 3 1 1
coz2| 2 2l 3 1221 -1]-137 3 3 3
co3| 2 2l 2 | 321 -1]-13] 3 1 3
coa| 3 2l 2 323 | -1 -1]3] 3 2 3
cos | 3 33 3 23| -1-137] 3 3 3
AVG | 26 | 22 [ 2222 ] 2 [225] 1 3 | 3 2 | 26




PAPER NAME: PHYSICS | LAB
PAPER CODE: PH 291
CONTACTHOURS: 0:0:3
CREDIT:1.5

CourseOutcomes(COs):

Afterattendingthecoursestudents’willbeableto

CO1:demonstrate experiments allied their theoretical concepts

CO2:conduct experiments using LASER, Optical fiber, Torsional pendulum, Spectrometer

COa3: participateasanindividual,andasamemberorleaderingroupsinlaboratorysessionsactively

CO4:analyze experimental data fromgraphicalrepresentations,andtocommunicateeffectivelytheminLaboratoryreportsincluding

innovativeexperiments

CO-PO MAPPING:

Weightage Values:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched, (-)=Notmatched

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

1 - - - 2 2 - 1 2 1 2 3
co1

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

2 2 2 2 2 - - - 2 - - 3
co3

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

1.8 2.3 2.3 2 2 2 1 2 1 2 25




COURSE NAME: WORKSHOP/MANUFACTURING
PRACTICESCOURSECODE:ME291

CONTACT:0:0:3
CREDITS:15

CourseOutcomes(COs):

Aftercompletionofthiscoursestudents willbeableto
CO1.:Identifyandoperatevarioushandtoolsrelatedtovarietyofmanufacturingoperations
CO2:Safelyfabricatesimplecomponentswiththeirownhands.

CO3:Getpracticalknowledgeofthedimensionalaccuraciesandtolerancesapplicablefordifferentmanufacturingprocesses.

CO4:Producesmalldevices oftheirinterestinprojectorresearchpurpose.
1.
CO-PO Mapping:

Weightage Values: 3=Strongly matched, 2=Moderatelymatched,1=Weakly matched, (-)=Not matched

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

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

3 3 2 2 1 - 2 1 2
CO2

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

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

25 2 175 | 1.75 1 1 1 2 15 3 2

AVG




COURSE NAME: PROFESSIONAL COMMUNICATION LAB
COURSE CODE: HSMC291

Contact: 0:0:2

CREDIT:1

CourseOutcomes(COs):

Afterattendingthecoursestudents’wouldbeableto

COL1.: explain advanced skills of Technical Communication in English through Language Laboratory.

CO2: apply listening, speaking,readingandwritingskillsinsocietalandprofessionallife.

CO3: demonstrate the skills necessary to be acompetent Interpersonal communicator.

CO4: analyze communication behaviours.

CO5: adapttomultifarioussocio-economicalandprofessionalarenaswiththehelpofeffectivecommunicationand interpersonal

skills.

CO-PO MAPPING

Weightage Values:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched, (-)=Notmatched

PO1 PO2 |PO3 |PO4 PO5 PO6 [PO7 PO8 PO9 [PO10 PO1l |PO12

2 2 - 1 - 1 2 3

2 - - - - - - 2

3 - - - 3 3 - 2

2 2 3 1 3 3 3 3

T 2.4 2 3 1 3 2 25 26




COURSE NAME: PROGRAMMING FOR PROBLEM SOLVING LAB
COURSECODE:CS 291

CONTACT: 0:0:3

CREDITS:1.5

Course Outcomes(COs):
After completion of the course students will be able to

CO1: Understand and propose appropriate command or function in running system or developing program
for engineering and mathematical problems depending on the platform used even in changed environment
leading to their life long learning.

CO2: Identify and propose appropriate data type, arithmetic operators, input/output functions and also
conditional statements in designing effective programs to solve complex engineering problem using modern
tools.

CO3: Design and develop effective programs for engineering and mathematical problems using
iterativestatementsaswellasrecursivefunctionsusingmodularprogrammingapproachpossiblyasateammaintainin
gproperethicsofcollaboration.

CO4: Explain and organize data in arrays, strings and structures and manipulate them through programs
andalsodefinepointersofdifferenttypesandusethemindefiningself-
referentialstructuresandalsotoconstructandusefilesforreadingandwritingtoandfromleadingtosolutionofengineer
ingandmathematicalproblem.

COG5: Prepare laboratory reports on interpretation of experimental results and analyze it for validating the
same maintaining proper ethics of collaboration.

CO-PO MAPPING:

Weightage Values:3=Stronglymatched,2=Moderatelymatched,1=Weakly matched, (-)=Not matched

PO1 PO2 PO3 PO4 |PO5 |PO6 |PO7 |PO8 |PO9 PO10 |PO11 |PO12
2

1 - - - 2 - 1 2 1 2 3
3 3 3 - - - - - 2 - - 2
2 2 2 2 2 - - - 2 - - 3
1 2 2 2 2 - - - 2 2
2 3 3 3 2 2 3 1 3 3 3 3
1.8 25 2.5 2.3 2 2 3 1 2.2 2 2.5 2.6
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L-Lecture; T-Tutorial;P-Practical[1L=1Cr,1T=1Cr,1P=0.5Cr]

Electronics & Communication Engineering

(Effective From 2021-22 admission Batch)

2ndYear 1stSemester: 3@ Semester

Curriculum for B.Tech

Under Autonomy

R21 (B.Tech ECE)

Category CourseCode (CourseTitle Hoursper Credits/Unit
week
Sl.
L [T |P |Total
No.
A THEORY
1 BS M 301 Mathematicsl|| 30 3 3
2 ES EC301 Data Structure 300 3 3
3 ES EC302 Circuit Theory &Network 310 3 3
4 PC EC303 Electronic Devices 300 3 3
o PC EC304 Signal & Systems 310 3 3
6 HSMC HSMC303 |Universal Human Values 310 3 3
2:UnderstandingHarmony
B.PRACTICAL
7 ES M(CS)391 |Numerical Methods Lab 110 3 25
3 ES EC391 Data Structure Lab 010 3 15
9 ES EC392 Circuit Theory & Network Lab 010 3 15
10 PC EC393 Electronic Devices Lab 010 3 15
11 PROJECT PR391 'Theme based Project I11 0|0 1 0.5

Department of Electronics & Communication Engineering

of Electronics & Communication Engineering




12 PROJECT PR392 Skill Development I11: TechnicalSeminar opop| 1 0.5
Presentation

C.MANDATORY ACTIVITIES / COURSES

15 MC MC301 EnvironmentalScience 3100 3 0

TOTAL CREDIT WITHOUT MOOCS COURSES 26.0

D. MOOCS COURSES**

16 MOOCS HM301 MOOCS COURSE-II 113]1| 4 4
COURSES
TOTALCREDITWITHMOOCSCOURSES 30

**MOOCS COURSES for HONOURS/MINOR Degree are Program specific and to be taken
from MOOCS BASKET

Department of Electronics & Communication Engineering

of Electronics & Communication Engineering



R-21B.Tech (ECE)

CourseName: Mathematics-111
CourseCode:M301
Contact:3:0:0

Total Contact Hours: 36

Credits:3

Prerequisite:

The students to whom this course will be offered must have the concept of (10+2) standard calculus,

basic probability and differential equations.

CourseOutcomes:

On successfulcompletionofthelearningsessionsofthecourse,thelearnerwillbeableto:

CO1:Recall the underlying principle and properties of Fourier series, Fourier transform, probability
distribution of a random variable, calculus of complex variable, and partial differential equation.

CO2:Exemplify the variables, functions, probability distribution and differential equations and find
their distinctive measures using the underlying concept of Fourier series, Fourier transform,
probability distribution of a random variable, calculus of complex variable, and partial differential
equation.

CO3: Apply Cauchy's integral theorem and the residue theorem to find the value of complex
integration, and compute the probability of real world uncertain phenomena by indentifying
probability distribution that fits the phenomena.

CO4: Solve partial differential equation using method of separation of variables

CO5: Find the Fourier series and Fourier transform of functions by organizing understandings of
underlying principles and also evaluate the integral using Parseval’s identity.

Department of Electronics & Communication Engineering
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Course Content:

MODULE I: Fourier series and Fourier Transform: 9L)

Fourier series: Dirichlet’s Conditions; Euler’s Formula for Fourier Series; Fourier Series for
functions of period 2x2m; Sum of Fourier series (examples); Theorem for the convergence of Fourier

series (statement only); Fourier series of a function with its periodic extension; Half range Fourier
series: Construction of half range Sine series and half range Cosine Series; Parseval’s identity
(statement only) and related problems.

Fourier Transform: Fourier Transform, Fourier Cosine Transforms, Fourier Sine Transforms
(problems only); Properties of Fourier Transform: Linearity, Shifting, Change of Scale, Modulation
(problems only); Fourier Transform of Derivatives (problems only); Convolution Theorem
(statement only), Inverse of Fourier Transform (problems only).

MODULE I1: Probability Distributions: QL)

Random Variable: Discrete and Continuous (definition & examples); Probability Distribution
(definition & examples); Probability Mass Function, Probability Density Functionand Distribution
Function for a single random variable only (definition, properties & related problems); Expectation,
Varianceand Standard Deviation for a single random variable only (definition, properties & related
problems); Binomial Distribution, Poisson Distribution, Binomial Approximation to Poisson
Distribution and Normal Distribution (problems only), Mean, Variance and Standard Deviation of
Binomial, Poisson and Normal Distribution (problems only).

MODULE I11: Calculus of Complex Variable: (13 L)

Functions of a Complex Variable (definition and examples); Concept of Limit, Continuity and
Differentiability (problems only); Analytic Functions (definition and examples); Cauchy-Riemann
Equations (statement only& related problems); Sufficient condition for a function to be analytic
(statement only & related problems).

Concept of Simple Curve, Closed Curve, Smooth Curve & Contour; Some elementary properties of
complex integrals (problems only); Cauchy’s Theorem (statement only & related problems);
Cauchy’s Integral Formula(statement only & related problems); Cauchy’s Integral Formula for the
derivative of an analytic function(statement only & related problems); Cauchy’s Integral Formula for
the successive derivatives of an analytic function (statement only & related problems); Taylor’s
series and Laurent’s series (problems only).

Zero of an Analytic Function and its order (definition & related problems); Singularities of an
Analytic Function: Isolated Singularity and Non-isolated Singularity (definition & related problems);
Essential Singularities, Poles (Simple Pole and Pole of Order mm) and Removable Singularities

(definition & related problems); Determination of singularities and their nature (problems only);
Residue (definition & examples); Determination of the residue of a given function; Cauchy’s
Residue theorem (statement only & related problems). Application of Residue.

Department of Electronics & Communication Engineering
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MODULE 1V: Partial Differential Equation (PDE): 5L
Solution of PDE: Method of Separation of Variables.

Solution of Initial Value & Boundary Value Problem: One Dimensional Wave Equation, One
Dimensional Heat Equation, Two Dimensional Laplace Equation.

Project Domains:

Study of physical processes through PDE and ODE.

Application of calculus of complex variable in real world engineering problems.
Study of uncertainty in real world phenomena using probability distribution.
Application of Fourier series and Fourier transform in engineering problems.

AR

Text Books:

Herman, R. L. An Introduction to Fourier Analysis, Chapman and Hall/CRC, 2016.

Grafakos, L. Classical Fourier Analysis, Springer, India, Private Ltd.

1

2

3. Das, N.G. Probability and Statistics; The McGraw Hill Companies.

4 Gupta, S. C. and Kapoor, V. K. Fundamentals of Mathematical Statistics, Sultan Chand & Sons.
5

Mathews, J. H. and Howell, R. W. Complex Analysis for Mathematics & Engineering, Jones &
Bartlett Pub, 2006.

6. Chowdhury, B. Elements of Complex Analysis, New Age International, 1993.

7 Raisinghania, M .D. Advanced Ordinary & Partial Differential. Equation; S. Chand Publication.
8. Grewal, B. S. Higher Engineering Mathematics, Khanna Pub.

9 Kreyszig, E. Advanced Engineering Mathematics, John Wiley & Sons, 2006.

Reference Books:

1. Gray, R. M. and Goodman, J. Fourier Transforms: An Introduction for Engineers, Springer,
US, 1995.

2. Lipschutz & Lipson, Schaum’s Outline in Probability (2ndEd), McGraw Hill Education.

3. Spiegel, M. R. Theory and Problems of Probability and Statistics (Schaum's Outline Series), McGraw
Hill Book Co.

4, Goon, A.M., Gupta M .K. and Dasgupta, B. Fundamental of Statistics, The World Press Pvt. Ltd.

5. Soong, T. T. Fundamentals of Probability and Statistics for Engineers, John Wiley & Sons Inc, 2004.

6. Delampady, M. Probability & Statistics, Universities Press.

Department of Electronics & Communication Engineering


https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=John+H.+Mathews&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Russell+W.+Howell&search-alias=stripbooks
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22M+D+Raisinghania%22

R-21B.Tech (ECE)

7. Spiegel, M. R. Theory and Problems of Complex Variables (Schaum's Outline Series), McGraw Hill
Book Co.
8. Sneddon, I. N. Elements of Partial Differential Equations, McGraw Hill Book Co.

CO-PO-PSO MAPPING

CO PO1 PO2 |PO3 PO4 POS |PO6 PO7 PO8 PO9 P1(P11 P12 PSO1PSO2PSO3
cCol| 3 |1 | 1] - - - - - - -1 -11]3 2|1
coz| 3|2 |1} 2| - - - - - -1 -11] 222
CO3| 3 |2 | 2| - - - - - - |-]1-11] 2|31
CO4| 3 | 2| 2 | - - - - - - |-]1-11]3 2|1
CO5| 3 |3 |2 |3 | - - - - - -] -11] 121
AVG| 3 2 1625 11222212
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Course Name: Data Structure
Course Code:EC301
Contact:3:0:0

Total Contact Hours: 36

Credits:3

Prerequisite:FundamentalsofComputer&CProgramming

CourseOutcome:

CO1:Abletounderstandtheconcept oflinearandnonlineardatastructures.
CO2:Abletoevaluatetheefficiencyofalgorithms.

CO3: Abletounderstandsearchingandsortingtechniques

COd4:Abletoillustratethehashingtechnique.

CourseContent:

Modulel:Introduction [2L]

Dataanddatastructure(Linear&Non-linear),abstractDataType.Algorithmsandprograms,basicideaofpseudo-
code,Algorithm efficiencyandanalysis,time andspaceanalysis ofalgorithms, Big-Onotations.

Module-11:Arrays&LinkedList
[6L]

Differentrepresentations- row  major,column  major,Sparsematrix-  itsimplementation  andusage,
Arrayrepresentation of polynomials, singly linked list - operations, doubly linked list — operations, Circular
linked list -operations,Linked listrepresentationof polynomialandapplications.

Modulelll:Stack andQueue [4L]
Stack and its implementations (using array and linked list), Applications (infix to Postfix, Postfix

Evaluation),Queue,circular  queuede-queue, Implementationofqueue-linearandcircular  (usingarrayand
linkedlist).

ModulelV: Recursion [2L]

Principlesofrecursion-useof stacktail recursion,Applications -TheTowerofHanoi,Eight QueensPuzzle.

Department of Electronics & Communication Engineering
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Module V:Trees
[8L]

Basic terminologies, forest, tree representation (using array and linked list), Binary trees - binary tree
traversal(pre-,in-,post-order), Threadedbinarytree,Binarysearchtree-
operations(creation,insertion,deletion,searching), Concept of Max-Heap and Min-Heap (creation, deletion),
Height balanced binary tree - AVL tree(insertion with examples only), Height balanced binary tree - AVL
tree (deletion with examples only), m -WaySearchTree, B+ Tree-operations(insertion,deletion).

ModuleVI:Graphs [4L]

Graph theory review, Graph traversal and connectivity - Depth-first search (DFS), Breadth-first search (BFS)
-concepts of edges used in DFS and BFS (tree-edge, back-edge, cross-edge, and forward-edge), Minimal
spanningtree -Prim's algorithm,Kruskal'salgorithm(basicideaofgreedymethods).

Module VII: Searching&Sorting
[8L]

Bubble sort, Insertion sort, Selection sort- with notion of complexity, Quick sort, Merge sort - with
complexity,Radixsort-withcomplexity,Sequentialsearch-withcomplexity,Binarysearch, InterpolationSearch-
withcomplexity.

ModuleVIII:Hashing [2L]

IntroductiontoHashingandHashingfunctions,Collisionresolutiontechniques.
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Textbooks:

1."FundamentalsofDataStructuresofC"byEllisHorowitz,SartajSahni,SusanAnderson-freed.

Referencebooks:

1. "TheArtofComputerProgramming"byDonaldKnuth.

2. "DataStructures,Algorithms,andSoftwarePrinciplesinC"byThomasA.Standish.

3. "DataStructures”byS. Lipschutz.

4, "DataStructuresandProgramDesignInC,2"Edition” byRobert L.Kruse,BruceP.Leung.
5. "DataStructuresinC"byAaronM.Tenenbaum.

CO-PO-PSO MAPPING

WeightageValues:(3)Stronglymatched,(2)Moderatelymatched,(1)Weaklymatched,(-)Not matched.

PO1|PO2|PO3|PO4|PO5|PO6|PO7|PO8 P09 PO10|PO11|PO12|PSO1|PSO2 PSO3

cor3|3|3(3|2|1}2(1(1,1 2|3 |2 |3 |3

co2 22|32 |3 |-(3|1|1]|1 - 3 2 2 3
co3| 2|3 |2 (2|2]|-|1 1] 1 - 3 2 3 2
coa 3|2 |22 ]3|-|1]|1 1 - 2 2 2 2

cos|2|2|2(2}1|1,2(1}1}2 2|3 ]| 3| 3|3

AVG|24|24|124(22(22| 1 (18| 1| 1| 12 2 28 | 22 | 26 | 2.6
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Course Name: Circuit Theory & Network
Course Code:EC302

Contact:3:0:0

TotalContactHours:36

Credits:3

Prerequisites: Properties of series and parallel connections, concept of KCL, KVL, complex
number,current-voltage phasor diagram, DC and AC, Charging and discharging of capacitor, Energizing
anddecayingofinductor.

CourseOutcomes:GraduatesoftheECEprogramwillbeable to:

CO1: Determine current, voltage and power at different branch/node forDC and AC circuit
havingindependent&dependentsourceswiththehelpofvariousnetworkstheoremsandmethodslikenodal&meshan
alysisandstar-deltatransformation.

CO2:ExplainLaplacetransform ofstepfunction,gatefunction,impulse function,triangular&rectangular
function, stain of pulses, initial & final value theorem and able to apply the concept
ofLaplacetransformtodetermine thecircuitparametersinS-domain.

CO3:Determineandanalyzecircuitparameters ofRC,RL andRLC
networkattransientconditionsintimedomain&S-
domainwithDCexcitationsandabletodemonstratetransientbehaviorofRC,RLandRLCcircuitwithACexcitations

CO4: Construct and analyze performance of RLC series & parallel resonance circuit based on theparameters-
resonancefrequency,bandwidth,upper & lower cut-off frequency, quality factor
andimpedanceatprototypelevelfor audiofrequencyrange.

CO5:DetermineZ,Y ,h&Tparameters,analyze&developtwoportequivalentcircuitforanunknownDCand ACnetw
orkwiththe conceptofopen&shortcircuittest.

CO6: Able to determine equivalent inductance, current, voltage, power & energyin a magneticallycoupled
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circuit based on the induced polarity of mutual inductance and able to write current & voltageequations from
the graph of a circuit with the help of incidence, cut-set & tie-set matrix for a plannernetwork.

Course Content:

Modulel:MethodsofAnalysisandNetwork Theorems. [10L]

Nodeand Mesh analysisin DCandACcircuits withindependentand
dependentsources,supernode&supermesh;Star-
DeltatransformationtechniqueinDC&ACcircuits;Solvingproblemsusingnetworktheorems- Superposition
theorem, Thevenin’s theorem, Norton’s theorem, Maximum Power

Transfertheorem,ReciprocitytheoreminDC&ACCircuitswithindependentanddependent
sources;Sinusoidalsteadystate analysis,complexpower.

Module I1: Application of Laplace Transform in Circuit Analysis [4L]

Laplace transform: Stepfunction, GATE function, Impulse function, Deltafunction,Periodic functions-
Rectangular&Triangularwave,strainof pulses;initial & final value theorem; Circuit analysis & solution
ofnumericalproblemsinS-domain.

Modulelll: TransientAnalysisinRC,RLandRLCCircuit [5L]

TransientanalysisinRC,RL,RLCcircuitwithDCexcitations—determination  ofcircuitparametersattime  (t=0,
t=0+, t=0-, t > 0) with numerical examples; RC, RL, RLC circuit with sinusoidal excitation(conceptonly).

ModulelV:ResonanceinRLCCircuit [4L]

RLC series and parallel resonance circuit - condition of resonance, resonance frequency, impedance
&admittancecharacteristics,qualityfactor,halfpowerpoints,bandwidth,phasordiagrams,propertiesofseriesandpa
rallelresonance;Solutionofproblems.

MODULEV:TwoPortNetwork [5L]

Twoportnetworkanalysis—Z,Y ,handABCDparameters;
conditionsofreciprocityandsymmetryintermsoftwoportparameters;equivalentcircuitintermsofZ,Yandhparamet
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ers; Interrelationbetweendifferenttwoportparameters(conceptonly);Solutionsofcircuitproblemsusingtwo  port
parameters.

ModuleVI:MagneticallyCoupledCircuit [4L]

Self&Mutualinductance;Polarityofinducedvoltageinmagneticallycoupledcircuit;Determination  ofequivalent
inductance in series and parallelmagnetically coupled network; Numerical examples for
thedeterminationcurrent,voltageandpowerofamagneticallycouplednetwork.

ModuleVII:GraphofaNetwork [4L]

Development of graph of a network -planner and non-planner graph, branch, tree,
twigs; IncidenceMatrix,CutSetMatrix, TieSetMatrixforagraphofcircuit; Applicationofgraphtosolveproblemsinci
rcuit.

Textbooks:
1. A.Chakrabarti-CircuitTheory:AnalysisandSynthesis,DhanpatRai&Co.

ValkenburgM.E.Van,“NetworkAnalysis”,PrenticeHall./PearsonEducation

3. Hayt“EnggCircuitAnalysis”6/eTataMcGraw-Hill
4. D.RoyChowdhury-Networks andSystems,NewAgelnternational
ReferenceBooks:

1.B.L.TherejaandA.K.Thereja-
ATextbookofElectricalTechnology:BasicElectricalEngineeringinS.Units(Volume-1), S-Chand

2. Sudhakar:Circuits&Networks: Analysis&Synthesis”2/eTMH
3. D.A.Bell-Electrical Circuits-Oxford

4P.RameshBabu-Electrical Circuit Analysis-Scitech

5. M.S.Sukhija&T.K.NagSarkar-CircuitsandNetworks-Oxford

0. SkillingH.H.:“ElectricalEngineeringCircuits”,JohnWiley &Sons.

7. Edminister].A.:“Theory&ProblemsofElectricCircuits”,McGraw-HillCo.
8. KuoF.F.,“NetworkAnalysis&Synthesis”,JohnWiley&Sons.

0. Sivandam-ElectricCircuitsandAnalysis,Vikas
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CO-PO-PSO MAPPING:

WeightageValues:3=Stronglymatched,2=Moderately matched,1= Weaklymatched,(-)=Notmatched.

COs |PO1|PO2ZIPO3PPO4POSPO6[PO7IPO8POIPO10PO1LPO12PSO1PSO2(PSO3

cCol1B 2 £ L 2 1 F 11 2 }F - 2 1 2 -
cozg B B R 2 F L F F PR 1 1 2 2 -
CO3B B B R 1 | 2 | [ F - 3 3 3 -
CoO43 B 2 B R F F £ F F 1 3 3 1 -

AVG| 3 |2.75(2.5( 2 |L.75 1 [1.5|1.5]|15( 2 1 [2.25]225( 2 -
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CourseName:Electronic Devices
Course Code: EC303
Contact:3:0:0
TotalContactHours:36

Credits:3

Prerequisites: Electronic structure of atoms, crystalline and non-crystalline solids, unit cells,
Millerindex,conductors,semiconductorsand insulators,electrical properties,basicconceptofelectronicdevices.

CourseOutcomes:GraduatesoftheECEprogramwillbeable to:

COl:Understandthe Energybanddiagram,charge carriertransport

phenomenon,recombination generationprocessofdifferenttypesofsemiconductormaterials.

CO2:lllustraterectifyingproperties ofdifferenttypes ofjunctiondiode.

CO3:UnderstandtheCharacteristics&Currentflow ofsemiconductordeviceslike

BJT, JFET,MOSFET&Metal-Semiconductor Junction&HeteroJunctionDevices.

CO4:Analyzethedesign parametersof MOSFETi.e.-Channellength &width,depletion width,
surface field and potential, ON resistance, trans conductance, equivalentcircuits,

amplificationfactors, capacitances, noise margins, scaling & short channel effectsMOSFET.

CO5: Study the concepts of both positive and negative feedback and the concept of OP-
AMPinelectroniccircuits.

CO6:Understandtheimportanceofreversecurrentinsolar cells&LED.
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CourseContents:
Modulel:ChargeCarriers inSemiconductors: [6L]

Introduction to semiconductor physics: review of quantum mechanics, electrons in periodic lattices, E-
kdiagrams. Energy bands in intrinsic and extrinsic silicon; intrinsic & extrinsic semiconductor. Effect
oftemperatureandenergygaponintrinsicconcentration, effectoftemperatureonextrinsicsemiconductor,
derivation of equilibrium electron and hole concentration in terms of effectivedensity
ofstatesandintrinsiclevel,derivationof
electronandholeconcentrationinacompensatedsemiconductor,basicconceptonopticalabsorption,photoluminesc
ence,carrier lifetime,carriergeneration and recombination, continuity equation (expression and significance
only). Degeneracy andnon- degeneracyof semiconductors.

Non-equilibrium condition: Effect of temperature and doping concentration on mobility, Effectivemobility
due to scattering effect, drift & diffusion of carriers, high field effect on drift velocity, Hall effect and
piezoelectric effect, generation and recombination ,quasi-Fermi energy level (conceptonly).

Modulell:P-NJunction Diode: [8L]

P-N junction formation and depletion region, energy band diagram of p-n junction at equilibrium and barrier
energy, built in potential at p-n junction, energy band diagram and current through p-n junction at forward
and reverse bias, V-l characteristics and current expression of diode, temperature dependencies of V-I
characteristics of diode, p-n junction breakdown — conditions, avalanche and Zener breakdown, Concept of
Junction capacitance, Zener diode and characteristics.

Diode half wave and full wave rectifiers circuits and operation (IDC, Irms, VDC, Vrms, ripple factor without
filter, efficiency, PIV, TUF; Reduction of ac ripples using filter circuit (Qualitative analysis); Design of
diode clipper and clamper circuit - explanation with example, application of Zener diodein regulator circuit.
Numerical problems

Modulelll: DevicePhysicsofBipolarJunctionTransistor: [6L]

Physical mechanism, carrier distribution in forward active mode, terminal currentequations, commonbase
current gain (o) , common emitter current gain (B), controlling parameters for 8, punch-throughand avalanche
effect,expressionfor punch throughvoltageandavalanchebreakdownvoltage(noderivation), Solution of
continuity equation and Poisson’s equation for BJT, Eber's Moll model forStatic behavior & Charge
controlled model (without derivation) for dynamic behavior, equivalentcircuits, origin of parameters in
hybrid-pi model, time delay factors in BJT, alpha and beta cut-offfrequency,ideaof
phototransistor.NumericalProblems.

ModulelV:FieldEffectTransistors: [6L]
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JunctionFieldEffectTransistor(JFET):

Construction,fieldcontrolactionandl-Vcharacteristics,JFETparameters,Schokleyequation,NumericalProblems.

MetalOxideFieldEffect Transistor(MOSFET):

Typesof MOSFET ,structure of E-MOSFET,MOSstructure under externalbias-
accumulation,depletionandinversionphenomenonwithenergybanddiagram,thresholdvoltageandflatbandvoltag
e; working of E-MOSFET with characteristics ;drain current equation for linear and saturationregion with
condition (expression only ); channel length modulation ;derivation of threshold voltage ofidealandnon-
idealMOSFET Capacitance-

DifferenttypesofMOSFET Capacitances,MOScapacitancevariationwithgatetosourcevoltageunderlowfrequenc
y&HighFrequency; largeandsmallsignalmodel of MOSFET(explanation  withdiagram).  Basicsof
MESFET,NumericalProblems.

ModuleV:FeedbackandOperational Amplifier [6L]

Conceptoffeedbackwithblockdiagram,positiveandnegativefeedback,gainwithfeedback.Feedbacktopologies,eff
ectoffeedbackoninputandoutputimpedance,distortion,conceptofoscillationandBarkhausencriterion.

Operational amplifier — electrical equivalent circuit, ideal characteristics, non-ideal characteristics ofop-amp—
offsetvoltages;biascurrent;offsetcurrent;Slewrate; CMRRandbandwidth,Configuration of inverting and non-
inverting amplifier using Op-amp, closed loop voltage gain ofinverting and non- inverting amplifier, Concept
of virtual ground, Applications op-amp -  summingamplifier;differentialamplifier;voltage
follower;basicdifferentiator andintegrator.

Problems on Characteristics of Op-amp, CMRR, slew rate, amplifier, and application of Op-amp to
bediscussed.Anyotherrelevantproblemsrelatedtotopicmaybediscussedor assigned.
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ModuleVI: [4L]
PhotoDevices:

Solarcell — photo-voltaic effect, constructional features ofsolarcell, conversion efficiencyand
fillfactor;LED;Basicidea aboutPhotoDiode.NumericalProblems.

Hetero Junction

Energybanddiagram,ClassificationofHeterojunction;2DElectronGas(IsotypeHeterojunction),n-
isotypeHeterojunction,|-VCharacteristics.

extbooks:

1. Streetman&Banerjee-SolidStateElectronicDevices,PHI.

2. S.M.Sze,Physics ofsemiconductordevices, Wiley.

ReferenceBooks:

1. Milman,Halkias—IntegratedElectronics—=TMH.

2. Sedra&Smith-MicroelectronicCircuits-Oxford.

3. Neamen-SemiconductorPhysics andDevicesTMH.

4, S.M.KangandY .Leblebici.-CMOSDigitalIntegrated Circuits, TataMcGraw-Hill.

CO- PO Mapping:

COs |PO1 |PO2 | PO3 [PO4 [PO5 |[PO6 (PO |PO |PO |PO1 [PO1 |PO1 [PSO1 |PSO2 [PSO3
718 |9 0 1 2

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

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

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

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

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

CO6 3 2 2 1 2 2 1 3 - - -

AVG 31 2.7 25 1.8 1.7 2 1.5 27 15

WeightageValues:3 =Stronglymatched,2=Moderately matched,1=Weaklymatched,(-)=Notmatched.
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Course Name: Signals & Systems
Course Code:EC304
Contacts:3:0:0
TotalContactHours:36

Credits: 3

CourseObjectives:

To explainthe basic propertiesof signal &systemsand thevarious methods ofclassification.To
defineFourierseries,Fourier transform, andZtransformandtheir properties

ToillustrateL TIsystemsandrandomprocess.

Course Outcome:
Graduates of the ECE program will be able to:
CO 1: Identifydifferent signalsandsystemsandstatetheirpropertiesbothinContinuousanddiscretetime domain.

CO 2: Applytheconcept ofimpulseresponse
andperformconvolutioninbothContinuousanddiscretedomaintoanalyze theL TlIsystems.

CO 3: Compute spectral analysis of signals using Fourier series, Fourier transform, and Z-
transformtechniques.

CO 4: Demonstratetheapplicationofsamplingtheoremandconcepts ofrandomprocesses.

CO 5: Thegraduatesshouldlearnmathematics,basicknowledgeofdifferentialequationsanddifferenceequations.

Module-1:
[15L

Introductiontosignalsandsystems: [6L]

Continuousand discretetimesignals: DefinitionandClassificationof signals, Typesofsampling,Sampling
theorem, Reconstruction of a Signal from its samples, Definitions andNumerical on Unit step,Unit Impulse,
Unit Ramp, Definitions of Exponential and Sinusoid both for continuous and discrete,Rectangular Pulse
function, Triangular pulse function, Signumfunction, Sync function,
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Gaussianfunction.Representationofsignalsusinggraphical,tabular,andsequential form,Operationsonsignals.

LTI systems:

Definition,RelationshipbetweenL TIsystempropertiesandImpulseResponse.

[1L
]Classification and convolution of Signals: Definitions and numerical of Periodic & Aperiodic signals,Even
& Odd signals, Energy & Power signals, Deterministic & Random signals, Causal, Anti causal andnon
causalsignals,convolutionoftwosignalsusing graphicaland matrixmethod.

[3L
]Systems and its classifications: Definition of systems and its representation, Definition and numerical
ofLinear & Non-linear system, Causal & non causal system, Time variant & invariant system, Stability ofthe
system, Systems with memory and without memory, Invertible and noninvertible Systems.
Examplesofdiscrete-timesystemmodel.

[3L

Correlation of Two Sequences:

Cross-correlation, Auto-correlation, Computation of correlation, Correlation of power and periodicsignals.
[2
L]

Module-11:

FourierseriesofContinuous-timeandDiscrete—timeSignals [6L]

Fourier series analysis & Derivation of Fourier Coefficients Equation (Exponential form only), FourierSeries
Properties, Symmetry Properties of the Fourier Series, Diminishing of Fourier Coefficients,Dirichlet
Conditions, Fourier Spectrum, Gibbs’s Phenomena, Parseval’s relation (statement only),ProblemsonFourier
series&BasicconceptofDiscrete timeFourier series. [6L]

Module-111:
SignalTransformation [6L]

Introduction toContinuoustimeFourierTransform(CTFT):
Definition,Importance,RelationwithFourierseries,Examples,ComputationofFouriertransformofdifferentsignal
s.[2L]

Properties ofFourierTransform

Linearity, Time shifting, Conjugation, Differentiation, Integration, Time scaling, Parseval’s theorem,Duality,
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Convolution.[1L]

DiscretetimeFourierTransform(DTFT):

Introduction,Definition,Computationof DTFTofdifferent sequences.[1L]

Linear Phase systems, Ideal filters, Signal Bandwidth, Relationship between bandwidth and Rise Time.[2L]

ModulelV Z-Transforms [6L]

Introduction to Z-Transforms: Definition, Relationship between Fourier transform and Z- transform,Region
of convergence (ROC), Properties of ROC, Properties of Z-transform, transferfunction,
conceptofPolesandzeroes,Z-transformofdifferentsequences.[4L]

InverseZ-transform:
InverseZ-transformusingresiduetheorem,powerseriesexpansion andpartialfractionmethod.[2L ]
Module V

Introduction toRandomVariables[3L]

DefinitionofRandomSignal,RandomVariablesandProbabilityDistributions,Examples.[1L]

Statistical Properties of Random Signal: Independent and conditional random variables, StandardDeviation,
mean,variance,Examples. [1L]

IndependentandDependentRandomVariables, ArithmeticMean. [1L]
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Textbooks:

LinearSignalsandSystemsbyB.P.Lathi-OXFORDUniversityPress

Signals &Systems by A.V.Oppenheim, A.S.Willsky and S.H.Nawab - PearsonSignals and Systems by
P.Ramesh Babu & R.Anandanatarajan -ScitechReferences:

Signals&SystemsbyA.AnandKumar-PHI

Signals and Systems by S.Haykin & B.V.Veen-John WileySignals and Systems byA.Nagoor Kani-McGraw

HillSignalsandSystemsbySGhosh-Pearson

Digital Signal Processing by M.H.Hays-TMHSignalsandSystemsbySalivahanan

SignalsandSystemswithMATLABbyWon-yongYang-Springer

SignalsandSystemsbyA.NagoorKani-McGraw Hill

DigitalSignalProcessingbyP.RameshBabu&R.Anandanatarajan-Scitech

Mappingof COwithPO:

Weightage Values: 3 = Strongly matched, 2 = Moderately matched, 1 = Weakly matched, (-) = Notmatched.

PO1|PO2|P0O3|PO4|PO5|PO6|PO7|PO8|PO9|PO10|PO11|PO12|PSO1|PSO2|PSO3
co1l 3 13]3]3]2 2 3 3 3 2 2
co2| 313|3[3]|]2]2]2 3 2 3 3 2 2
co3l 3| 3[3]3]2 2 3| 2 3 3 2 2
coal 313]3]13]2 21213 3 3 2 1
cos| 213|3[|3]2 2 3 3 3 1 1
AvGl 2.8 3] 3] 3 2 2 24 2 3 2 2 3 3] 1.8 1.6
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CourseName:UniversalHumanValues2:UnderstandingHarmony
Course Code:HSMC 303

Contacts:3:0:0

TotalContactHours:36

Credit:3

Prerequisite:None

Course Outcomes: On successful completion of the learning sessions of the course, the graduates of
theECEprogramwillbe able to:

CO1:Develop holistic perspective based on self-exploration aboutthemselves (humanbeing),
family,societyandnature/existence.

CO2:Cultivatetheharmonyinthehumanbeing,family,societyand nature/existence.
COa3:Strengthenself-reflection.

CO4:Buildcommitmentandcouragetoact.

CourseContent:

Module-1: Course Introduction - Need, Basic Guidelines, Content and Process for
ValueEducation

[8L]

Self-Exploration—whatisit?-Itscontentandprocess; ‘Natural Acceptance’andExperiential Validation- as
the process for self-exploration. Continuous Happiness and Prosperity- A look at basicHuman
Aspirations.  Right understanding, Relationship and Physical Facility- the basic
requirementsforfulfilmentofaspirationsofeveryhumanbeingwiththeircorrectpriority.UnderstandingHa
ppiness and Prosperity correctly- A critical appraisal of the current scenario. Method to fulfil
theabove human aspirations: understanding and living in harmony at various levels. Practice sessions

todiscuss natural acceptance in human being as the innate acceptance for living with responsibility (living
inrelationship,harmony,andco-existence)rather thanasarbitrarinessinchoicebasedonliking-disliking.
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Module-2:UnderstandingHarmonyintheHumanBeing-HarmonyinMyself:

6L]

Understandinghumanbeingasaco-existenceofthesentientI’andthematerial‘Body’.Understanding  the
needs of Self (‘') and ‘Body’ - happiness and physical facility. Understanding
theBodyasaninstrumentof*I’(Iambeingthedoer,seer,andenjoyer).Understandingthecharacteristics and
activities of ‘I’ and harmony in ‘I’. Understanding the harmony of I with the
Body:SanyamandHealth;correctappraisalofPhysicalneeds,meaningofProsperityindetail.

Programs to ensure Sanyam and Health. Practice sessions to discuss the role others have played
inmakingmaterialgoodsavailabletome.Identifyingfromone’sownlife.Differentiatebetweenprosperitya
nd accumulation.Ensuring health vsdealingwithdiseasediscussion.

Module-3:

UnderstandingHarmonyintheFamilyandSociety-HarmonyinHuman Relationship:

7L]

Understanding values in human-human relationship; meaning of Justice (nine universal values
inrelationships) and program for its fulfilment to ensure mutual happiness; Trust and Respect as
thefoundationalvaluesofrelationship.UnderstandingthemeaningofTrust; Differencebetweenintention
and competence. Understanding the meaning of Respect, Difference between respect
anddifferentiation; the other salient values in relationship. Understanding the harmony in the
society(societybeinganextensionoffamily):Resolution,Prosperity,fearlessness(trust)andco-
existenceas comprehensive Human Goals. Visualizing a universal harmonious order in society-
UndividedSociety, Universal Order- from family to world family. Practice sessions to reflect on
relationships infamily,hostelandinstituteasextendedfamily,reallifeexamples,teacher-
studentrelationship,goalofeducationetc. Gratitudeasauniversalvaluein
relationships.Elicitexamplesfromstudents’lives.

Module-4:
UnderstandingHarmonyin theNatureandEXxistence—

WholeexistenceasCoexistence:
[8
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L]

Understanding the harmony in the Nature. Interconnectedness and mutual fulfilment among the
fourorders of nature- recyclability and self- regulation in nature. Understanding Existence as Co-
existenceof mutually interacting units in all-pervasive space. Holistic perception of harmony at all
levels ofexistence. Practice sessions to discuss human being as cause of imbalance in nature (film
“Home” canbeused),pollution,depletionofresourcesandrole oftechnologyetc.

Module-5:

ImplicationsoftheaboveHolisticUnderstanding ofHarmonyon ProfessionalEthics:

[7
L ]Naturalacceptanceofhumanvalues.DefinitivenessofEthicalHumanConduct.BasisforHumanisticEd
ucation,Humanistic Constitution and HumanisticUniversal Order.

Competenceinprofessionalethics:
a) Abilitytoutilizetheprofessionalcompetenceforaugmentinguniversalhumanorder

b) Abilitytoidentifythescopeandcharacteristicsofpeople-friendlyandeco-
friendlyproductionsystems,

c) Abilitytoidentifyanddevelopappropriatetechnologiesandmanagementpatternsforaboveprodu
ctionsystems.

d) Casestudiesoftypicalholistictechnologies,managementmodelsandproductionsystems.Strateg
yfor transition fromthepresent state toUniversal Human Order:

e) Atthelevelofindividual:associallyandecologicallyresponsibleengineers,technologists,andma
nagers

f) Atthelevelofsociety:as mutuallyenrichinginstitutionsandorganizations.

9) PracticeExercisesandCaseStudiesinPractice(tutorial)Sessionstodiscusstheconductasanengin

geror scientist etc.
Textbooks:

1.HumanValuesandProfessionalEthicsbyRRGaur,RSangal, GPBagaria,ExcelBooks,NewDelhi,2010

ReferenceBooks:
1. JeevanVidya:EkParichaya,ANagaraj,JeevanVidyaPrakashan,Amarkantak,1999.
2. HumanValues,A.N.Tripathi,NewAgelntl.Publishers,NewDelhi,2004.

3. TheStoryofStuff(Book).
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4. TheStoryofMyExperimentswithTruth-byMohandasKaramchand Gandhi

5. SmallisBeautiful-E.FSchumacher.
6. SlowisBeautiful-CecileAndrews
7. EconomyofPermanence- JCKumarappa

8. Bharat MeinAngrejiRaj-PanditSunderlal

9. Rediscoveringlndia-byDharampal

10. HindSwarajor IndianHomeRule-byMohandasK.Gandhi
11. IndiaWinsFreedom-Maulana AbdulKalamAzad

12. Vivekananda-RomainRolland(English)

13. Gandhi-RomainRolland(English)

CO-POMapping:

CO |PO1 |PO2 |PO3 [PO4 [POS5 |PO6 |PO7 |PO8 [PO9 [PO10 |POl11 |PO12 |PSO1 [PSO2 |PSO3
Co1 1 - - - 2 3 3 1 -
COo2 2 - 1 2 - 3 3 2 -
CO3 3 1 - 2 1 3 3 1 1
CO4 - - 2 - 3 3 3 2 -
AVG 2 1 |15 2 2 3 3 15 1

WeightageValues:3= Stronglymatched, 2=Moderatelymatched, 1 =Weaklymatched,(-)= Notmatched.
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Course Name: Numerical Methods Lab
CourseCode:M (CS)391

Contact:1:0:3

Credits:2.5

Prerequisites: Any introductory courseonprogramminglanguage(example.C/Matlab).

CourseOutcome(s):

On successful completion of the learning sessions of the course, the Graduates of the ECE program
willbeableto:

CO1:Understandthetheoreticalworkings ofnumerical techniqueswith the helpof C/Matlab
CO2:Execute basiccommandandscriptsinamathematicalprogramminglanguage
CO3:Applytheprogrammingskillstosolve theproblemsusingmultiplenumericalapproaches.

CO4:Analyzeiftheresultsare reasonable,andtheninterpretandclearlycommunicate theresults.

ListofExperiment:

1. Assignments on Newton forward /backward,Lagrange’sinterpolation.
2. Assignmentson numerical integrationusingTrapezoidal rule, Simpson’s1/3rule.
3. AssignmentsonnumericalsolutionofasystemoflinearequationsusingGausselimination, Tridiagonal matrix

algorithm, Gauss-Seidel iterations. LU Factorizationmethod.

4. Assignments on numerical solution of Algebraic Equation by Bisection method, Regula-
Falsi method, Secant Method, Newton-Raphson method.

5. Assignments on ordinary differential equation: Euler’s method, Euler’s modified method,

Runge-Kutta methods, Taylor series method and Predictor-Corrector method.

Implementation of numerical methods on computer through C/C++ and commercial Software

Packages: Matlab / Scilab / Labview / Mathematica/NAG (Numerical Algorithms Group)/Python.
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WeightageValues:(3)Stronglymatched,(2)Moderatelymatched,(1)Weaklymatched,(-)Not matched.

PO1[PO2[PO3[PO4[PO5 [PO6 | PO7 [PO8 | PO9 [ PO10 | PO11 | PO12 [ PSO1 | PSO2 | PSO3
cor| s |21 -|-1-1-71-7"- - - 1 - - 2

co2| 3 | 2 [ 2 - -1 -1-71-7"- - - 1 1 - -

cosa| 3 |2 [ 2 - -1 -1-71-7"- - - 2 1 | 2 -

coal 3 [ 3 [ 2 [ s | - -1T-1-71- - - 1 3 1

AVG| 3 |22s]17s| 3 | - | - | - | - | - - - | 125 [167 ] 15 | 2
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Course Name: Data Structures Lab

CourseCode:EC391

Contacts:0:0:3

Credits:1.5

Prerequisites: FundamentalsofComputer& CProgramming

Course Outcome:

Upon the completion of the course the students will be able to

CO1: Understand the theoretical workings of numerical techniques with the help of C/ Matlab.
CO2: Execute basic command and scripts in a mathematical programming language.

COa3: Able to apply searching, sorting algorithms.

CO4: Able to apply graph theory and hash function

CourseContent:

1. WriteaCprogramthat usesfunctionstoperformthefollowing:

a. Createasinglylinkedlistofintegers.

b. Deleteagivenintegerfrom theabovelinkedlist.

C. Displaythecontentsoftheabovelistafterdeletion.

2.  WriteaCprogramthat usesfunctionstoperformthefollowing:

a. Createadoublylinkedlist ofintegers.

b. Deleteagivenintegerfrom theabovedoublylinkedlist.

C. Displaythecontentsoftheabovelistafterdeletion.

3.  WriteaCprogramtoimplementPolynomialadditionandPolynomialmultiplicationusingLinkedList.
4. Write a C program that uses stack operations to convert a given infix expression into its postfix

Equivalent,Implementthestack using an array.

Department of Electronics & Communication Engineering



R-21B.Tech (ECE)

5.  WriteCprogramstoimplement aqueueADTusingi)arrayandii)doublylinkedlistrespectively.

6. WriteaCprogramthat usesfunctionstoperformthefollowing:
a. Createabinarysearchtreeofcharacters.

b. TraversetheaboveBinarysearchtreerecursivelyinPost order.

7. WriteaCprogramthat usesfunctionstoperformthefollowing:
a. Createabinarysearchtreeofintegers.

b. Traversethe aboveBinarysearchtreenonrecursivelyinorder.

8.  Write C programs for implementing the following sorting methods to arrange a list of integers in ascendingorder:
a. Insertionsort.

b. Mergesort.

9. Write C programs for implementing the following sorting methods to arrange a list of integers in ascendingorder:

a. Quicksort.

b. Selectionsort.

10.  WriteCprogramsforimplementingthefollowingsearchingmethods:

a. LinearSearch.

b. BinarySearch.

11. WriteaCprogram toimplementall thefunctionsofadictionary(ADT)usinghashing.
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12.  WriteCprogramsforimplementingthefollowinggraphtraversalalgorithms:

a.

b.

Depthfirstsearch.

Breadthfirstsearch.

CO-PO-PSO Mapping:

R-21B.Tech (ECE)

Weightage Values:(3) Strongly matched, (2) Moderately matched,(1) Weakly matched, (-) Not matched.

PO1|PO2(PO3|PO4|PO5|PO6|PO7|PO8|PO9|PO10|PO11|PO12|PSO1|PSO2|PSO3
COo1 3 1 3 3 - - - - 3 - - 3 3 2 1
CO2 3 2 3 1 - - - - 3 - - - 1 B 2
COo3 1 3 3 2 - - - - 3 - - 2 1 2 3
CO4 2 1 3 1 - - - - 3 - - - 1 _ 1
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Course Name: Circuit Theory and Networks Lab
Course Code: EC392
Contact: 0:0:3

Credit:1.5

Prerequisites: Concept of series and parallel connections, concept of KCL,KVL, circuit
withelectricalcomponents,DC,and ACsource

Course Outcomes:

Upon the completion of the course the students will be able to

CO1:Understand current, voltage and power in a DC and AC circuit with the help of network Theorems,
Superposition theorem, Thevenin’s & Norton’s theorem, Maximum power transfer theorem, Compensation
theorem and Millman’s theorem.

CO2: Measure Z, Y, h & ABCD parameters of a two-port network following open circuit and short circuit
test and conclude whether the network is symmetrical or reciprocal or both.

CO3: Construct RLC series & parallel resonance circuit and analyze its performance though the
determination of resonance frequency, bandwidth, upper & lower cut-off frequency, quality factor and
impedance at audio frequency range.

CO4: Estimate transient & steady state value of current & voltage in RC, RL & Ccircuit with DC excitations
range upto 25 V from the transient response curve.

List of Experiments:

1. VerificationofSuperpositiontheorem, Thevenin’sTheorem,Norton’sTheorem.[6P]
2.  Studyofmaximumpowertransfertheorem[3P]

3.  StudyofCompensationtheorem andMillman’stheorem.[3P]

4. DeterminationofZ&Y parametersof atwo-portnetwork.[3P]

5.  Determinationofh&ABCDparametersoftwoportnetworks.[6P]

6.  StudyofseriesRLCresonancecircuit.[3P]

7.  Study of Parallel RLC resonance circuit. [3P]8. TransientresponseinRCcircuit.[3P]
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8.  TransientresponseinRLcircuit.[3P]
9. TransientresponseinRLCcircuit.[3P]

10. Innovativeexperiment.

CO-PO-PSO Mapping:

PO1{PO2|PO3|PO4|PO5(PO6|PO7|PO8|PO9(PO10|PO11{PO12| PSO1 | PSO2 |PSO3
co1| 3|3 (3|23 - - - 3 2 - 3 3 - -
coz2y 3 (3|2 |23 - - - 3 2 - 3 1 - -
cCo3| 3 (3|3 ]|2]|3 - - - 3 2 - 3 3 2 -
Co4 3 (3|3 |3 |3 - - - 3 2 - 3 3 1 -

Weightage Values: 3= Strongly matched, 2=Moderately matched, 1 =Weakly matched, (-) = Not matched.
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Course Name: Electronics Devices Lab
Course Code: EC393
Contact: 0:0:3

Credits: 1.5

Course Outcome:
Upon the completion of the course the students will be able to

CO 1: Understand the working of different diodes, transistors, CRO probes and measuring instruments.
Identifying the procedure of doing the experiment.

CO 2: Understand the characteristics of BJT and FET and how to determine different parameters for
designing purpose.

CO 3: Verify properties of photoelectric devices

CO 4: Measure and record the experimental data, analyze the results, and prepare a formal laboratory
report.

Course Contents:

1. ldentifyingandstudyofdifferentcomponentslikeresistor,capacitors,diodes,LED, Transistors,FET(JFET&MOSFET)e
tc.

2. Studyofdifferentinstrumentsusedinthelaboratorieslike,powersupply,Oscilloscope,Multi-meteretc.
3. CharacteristicsOfPNJunctionDiode:

a) ToPlottheVoltAmpereCharacteristicsofPNJunctionDiodeunderForwardandReverseBiasConditions.
b) TofindtheCut-involtage,Static Resistance, DynamicResistancefor Forward Bias&

ReverseBias.

4. CharacteristicsOfZenerDiode&LoadRegulation:

a) ToObtaintheForwardBiasandReverseBiascharacteristicsofaZenerdiode.
b) FindouttheZener BreakdownVoltagefromtheCharacteristics.
c) ToObtaintheLoadRegulationCharacteristics.

5. CommonBaseBipolarTransistorCharacteristics:

ToplotthelnputandOutputcharacteristicsofatransistorconnectedinCommonBaseConfigurationandtofind theh—
parametersfromthecharacteristics.
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6. CommonEmitterBipolarTransistor Characteristics:

ToplotthelnputandOutputcharacteristicsofatransistorconnectedinCommonEmitterConfigurationandtofind
theh— parametersfromthecharacteristics

7. DesignSelfBias BJTCircuit.

8. J-FETDrain&TransferCharacteristics(Common Source):

a) Draincharacteristics
b) TransferCharacteristics.
C) Tofindrd.,gm., andufromthe characteristics.

9.  StudyCharacteristicsofPhototransistor.

10. StudyCharacteristicsof LED&LDR.

CO-PO-PSO Mapping:

PO1| PO2| PO3| PO4 | PO5 | PO6| PO7 | PO8 | PO9 | PO10| PO11 | PO12| PSO1| PSO2| PSO3
Co1 3 3 3 3 - - - - 3 2 - 1 3 - -
CO2 3 3 2 3 - - - - 3 2 - 2 3 1 -
CO3 3 3 2 3 - - - - 3 2 - 1 3 - -
CO4 3 3 3 3 - - - - 3 2 - 2 3 - -

Weightage Values:3= Strongly matched, 2 =Moderately matched,1 =Weakly matched, (-)= Not matched.
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Stream: ECE

Subject Name: Theme based Project 111
Subject Code: PR391

Contact hour: 1P

Total contact hour- 10

Credits: 0.5
Prerequisite: Course completed up to 2" semester in UG ECE

Course Objective:

Prepare students with foundation knowledge in a project domain through surveying, designing, implementing, observing
and reporting.

Methodology:
1. Thinking: Discussion on innovative idea.
2. Exploring: Survey of recent research.
3. Implementing: Project guidance to basic prototype implementation.
4. Documenting: Guidance on reporting and conference paper writing.

5. Each Theme based Project Il group should submit the following under their semester project report submission
with topics not limited to,

Title, certificates, declaration by student, acknowledgement,Table of Contents, abstract, keywords,
Introduction, Literature Survey, System Analysis (if applicable),
System Design (if applicable), Coding, Testing (if applicable), Conclusion, Future
Scope of work), reference

Course outcome:

Sem. |Course Title (Code) CO Codes  |Course Outcomes

No. On completion of the course students will be able to

CO.PR391.1 |Apply the knowledge acquired through survey of recent research to
set the project goal.

Theme based Project Il =5 pr391 7 |Distinguish the way of implementation of prototype

3 (PR391) : _ :
CO.PR391.3 |Identify the fault issue through various case study

CO.PR391.4 [Implement the prototype using modern tools
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PO1 PO2| PO3| PO4 | PO5 | PO6| PO7 | PO8 | PO9 | PO10| PO11 | PO12| PSO1| PSO2| PSO3
COo1 3 3 3 2 1 1 3 1 1 3 2 3
CO2 3 3 3 3 3 3 3 2 3 3 3 2
COs3 2 3 3 2 2 3 3 2 2 3 3 2 1
CO4 1 3 3 2 3 3 2 3 2 3 3 3 3
AVG 2.25 3 3 25 | 225 |15 3 2,67 | 225 | 15 2 3 2.75 | 2.75 2
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Stream: ECE

Subject Name: Skill Development I11: Technical Seminar Presentation

Subject Code: PR392

Contact hour: 1

Total contact hour- 10

Credits: 0.5
Prerequisite: Course completed up to 2" semester in UG ECE
Obijectives:
1. To show competence in identifying relevant information, defining and explaining topics under discussion. To
build depth of understanding, using primary and secondary sources.
2. To use appropriate registers and vocabulary, demonstration command with voice modulation, voice projection,
and pacing.
3. To use of visual, audio and audio-visual material to support presentation
4. To speak cogently with or without notes, present either in groups or as individuals.

Course outcome:

Sem. |Course Title (Code) CO Codes  |Course Outcomes

No. On completion of the course students will be able to

CO.PR392.1 |Show competence in identifying relevant information, defining and
explaining topics under discussion.
CO.PR392.2 [Demonstrate command of voice modulation, voice projection, and
. pacing.
Skill Deyelopmept I |c0.PR392.3 [Judge when to speak and how much to say, speak clearly and
g | Technical Seminar audibly in a manner appropriate to the subject

Presentation (PR392) |CO.PR392.4 |Ask appropriate questions, use evidence to support claims, respond
to a range of questions,

CO.PR392.5 Take part in meaningful discussion to reach a shared understanding

CO.PR392.6 [Speak cogently with or without notes and present either in groups or
as individuals.

CO-PO-PSO MAPPING:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
coi| 3 2 3 1 1 3 1 1 3 2 3
co2| 3 3 3 2 3 3 3 2 3 3 3 2
co3| 3 3 2 1 2 2 3 3 2 2 3 3 2 1
coa| 3 3 3 3 3 3 2 3 2 3 3 3 3
cos| 3 3 3 2 3 2 3 3 2 3 3 3 2
AVG| 3 28| 28 2 24 1167 3 [|275]| 24 | 1.67 2 3 2.8 2.8 2
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Course Name: ENVIRONMENTAL SCIENCE

CourseCode:MC301

Contacts:3:0:0

Total Contact Hours: 36

Credits:0

CourseOutcomes:

GraduatesoftheECEprogramwillbeableto:

CO1:Understand thenatural environment andits relationships with humanactivities.
CO2:Applythefundamentalknowledgeofscienceandengineeringtoassessenvironmentalandhealthrisk.

COa3: Develop guidelines and procedures for health and safety issues obeying the environmental
lawsandregulations.

CO4: Acquireskills forscientific problem-solvingrelated toair,water, noise&landpollution.
Course Contents:

Modulel:General [11L]

Natural Resources: Forest Resource, water resource, mineral resource, energy resources:
alternativesourceofenergy

PopulationGrowth:ExponentialGrowth,logisticgrowth, Maximumsustainableyield,demographyDisaster
Management: Types of disasters (Natural & Man-made), Floods, Earthquake, Tsunamis,Cyclones,
landslides(cause, effect &control)

Ecology&E-cosystem:Elementsofecology,definitionofecosystem-componenttypesandfunction,Food chain &
Food web, Structure, and function of the following ecosystem: Forest ecosystem,Grasslandecosystem,Desert
ecosystem,Aquaticecosystems

EnvironmentalManagement:Environmentalimpactassessment,Environmentallawsandprotectionactof India
(The Environment protection Act, Air pollution Act, Water Act, Wildlife Protection Act)
,Hazardouswaste(managementandHandling)Rules.

Module2:Airpollutionandcontrol [10L]

SourcesofPollutants:pointsources,nonpointsourcesandmanmadesourcesprimary&secondarypollutant

Typesofairpollutants:primary&secondarypollutant; Suspendedparticulatematter,oxidesofcarbon, oxides of
nitrogen, oxides of Sulphur, particulate, PAN, Smog (Photochemical smog and Londonsmaog),
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Effects on human health & climate: Greenhouse effect, Global Warming, Acid rain, OzoneLayerDepletion

Airpollutionandmeteorology: AmbientLapseRate,AdiabaticLapseRate, Atmosphericstability&Temperaturein
versioncontrolofairpollution(ESP,cycloneseparator,bag house,catalyticconverter,scrubber(venturi).

Module3:WaterPollution [9L]
Classificationofwater (Ground&surfacewater)

Pollutantsofwater,theiroriginandeffects: Oxygendemandingwastes,pathogens,nutrients,Salts,heavymetals, pesti
cides,volatileorganiccompounds.

Surfacewaterqualityparameters:pH,DO,5-
dayBODtest,BODreactionrateconstants,COD.NumericalrelatedtoBOD

Lake:Eutrophication[Definition,sourceandeffect].

Groundwater: Aquifers,hydraulicgradient,groundwaterflow(Definitiononly),groundwaterpollution(Arsenic&
Fluoride;sources,effects,control).

QualityofBoilerfedwater: DO,hardness,alkalinity, TDSandChloride.
Layoutofwastewatertreatmentplant(schemeonly).Module4:LandPollution [3L]

TypesofSolidWaste:Municipal,industrial, commercial,agricultural,domestic,hazardoussolidwastes(bio-
medical),E-waste

Solid waste disposal method: Open dumping, Land filling, incineration, composting,
recycling(Advantagesanddisadvantages).

Wastemanagement:wasteclassification,wastesegregation,treatment&disposal

Module5:NoisePollution
[3L]

Definition of noise, effect of noise pollution on human health, Average Noise level of some commonnoise
sources

Definition of noise frequency, noise pressure, noise intensity, noise threshold limit value,
equivalentnoiselevel, L10(18 hr.Index).Noisepollutioncontrol.

Textbook:

A Textbook of Environmental Studies, Shashi Chawla. Tata McGraw Hill Education Private
LimitedReferencesBooks:
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Environmental Studies, Dr. J P Sharma, University Science
Press.EnvironmentalEngineering,J.K.DasMohapatra,VikasPublication.

CO-POMapping:

COs PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

cotp k2 F F F B B F F F F F F %
coeh 2 F F F B B F F F F @ F F T
cosp k2 B L F B B F F F F F F F T

co4g o B 1 B B B3 r - - - - - - -

Weightage Values: 3 = Strongly matched, 2 = Moderately matched, 1 = Weakly matched, (-) = Notmatched.
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R21(B.TechECE)

CurriculumforB.Tech
UnderAutonomy
Electronics&CommunicationEngineering
(EffectiveFrom2021-22admissionBatch)

L-Lecture; T-Tutorial;P-Practical[1L=1Cr,1T=1Cr,1P=0.5Cr]

2ndYear2"9Semester:4"Semester

Sl. Category CourseCode CourseTitle Hoursperweek Sre_?itsl
ni
No. L T P [Total
A. THEORY
1 PC EC401 EMTheory& Antenna 3 0 0 3 3
2 PC EC402 AnalogCircuits 3 0 0 3 3
3 PC EC403 DigitalElectronics 3 0 0 3 3
4 PC EC404 Analog& DigitalCommunication 3 0 0 3 3
5 PC EC405 DigitalSignalProcessing 3 0 0 3 3
6 HSMC HSMC 402 Gender Culture and Development 2 0 0 2 2
B.PRACTICAL
6 PC EC491 EMTheory& Antennalab 0 0 |3 3 15
7 PC EC492 IAnalogCircuitsLab 0 0 3 3 15
8 PC EC493 DigitalElectronicsLab 0 0 3 3 15
9 PC EC494 IAnalog& Digital CommunicationLab 0 0 3 3 15
10 PC EC495 DigitalSignalProcessingLab 0 0 3 3 15
11 PROJECT [PR491 Themebased ProjectlV 0 0 1 1 05
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12 PROJECT [PR492 Skill Development 1V:SoftSkill& 0 0 1 1 05
Aptitude

C.MANDATORYACTIVITIES/COURSES

13 MC MC481 Learning an Art Form [vocal 0 0 2 2 0
orinstrumental,dance,painting,claymodel
ing,etc.] OR

EnvironmentalProtectionlnitiatives

TOTALCREDITWITHOUTMOOCSCOURSES 25.5

D.MOOCSCOURSES

14 MOOCS HM401 MOOCSCOURSE-III 3 1 0| 4 4
COURSES
TOTALCREDITWITHMOOCSCOURSES(FORCSE,ECE,EE,EIE) 29.5

**MOOCSCOURSESforHONOURS/MINORDegreeareProgramspecificandtobetakenfromM
OOCSBASKET
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Course Name: EM Theory & Antenna
CourseCode:EC401

Contact:3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisites:

Thecandidatesshouldlearnbasicknowledgeofvectorcalculus,electrostatic, magnetostatics.

CourseOutcome:

GraduatesoftheECEprogramwillbeable to:

CO1: Understand the knowledge of static fields and time-varying electromagnetic fields as governedby
Maxwell’sequations.

CO2: To understand in-depth study of transmission lines which play an important role in high- speed
Digitaldesignand signalintegrity ofPCBs.

CO3: Toanalyze thefundamentalsofantennatheory.

CO4: Understandthe differenttypesofantennasandtheradiationmechanism.

CourseContent:

Modulel:Electrodynamics
[12L]

Electric & magnetic boundary conditions between media interfaces, time varying Maxwell’s equation,
magneticvector potential, Helmholtz’s equation, plane wave in lossy dielectric, free-space, loss-less
dielectric, good
conductor:skindepth,surfaceresistance.;Poyntingtheorem,reflectionofplanewavesatnormalandoblique
incidence;diffractionand scatteringphenomena.

Modulell:TransmissionLine [12L]

Concept of lumped parameters, transmission line equation & their solution, propagation constant,
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characteristicimpedance, wavelength, velocity of propagation for distortion less line and loss-less line;
reflectionand

transmissioncoefficients,standingwave, VSWR,inputimpedance;Smithchart;someimpedancetechniques-
guarterwavematching, matching with lumped elements (L-networks), T-line in time domain, lattice diagram
calculation, pulsepropagation onT-line.

Modulelll:Antenna&wavepropagation
[12L]

1. Antennacharacteristics:radiationpattern,beamwidth,radiationefficiency,directivity,gain,efficiency,inputimpedance,
polarization, effectivearea;Friistransmissionequation.

2. RadiationcharacteristicsofHertziandipoleantenna.
3.  Propertiesandtypicalapplication:-half-

wavedipole,monopole,loopantenna,parabolic&cornerreflectorantenna,helicalantenna,pyramidalhornantenna,micro-
strippatchantenna,array:Yagi-Uda,log-periodic.

Textbooks:

1. Principles of Electromagnetics, 6th Edition, Matthew O H Sadiku, Oxford UniversityPress.

2. Antenna Theory: Analysis & Design, Constantinc A. Balanis; Willcy, 4th
Edition.3.Electromagneticswithapplications,5thed,J.D.KrausandD.Fleisch,McGrawHill,1999.
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ReferenceBooks:

1. EngineeringElectromagnetics,HaytandBuck, 7thedition, McGrawHill.

2. Fields&WaveinCommunicationElectronics,S.Ramo,J.R.Whinnery&T.VVanDuzer,JohnWiley.
3. Electromagnetics,2edEdition—-JAEdminister, Tata-McGraw-Hill.

4, EngineeringElectromagnetics,2edEdition- Nathanlda,Springerindia.

CO-POMapping:

PO1|PO2|P0O3|PO4|PO5|PO6|PO7|PO8|PO9|PO10|PO11|PO12|PSO1|PSO2|PSO3
coi| 3|2 ]|1]1 2 2 2 1 1 2
co2f313|2]1]2]2])1 1 2 2 2 2
co3| 22113 3 2 2 1 2
coal 2 | 2 1 212 2 2 1 2 2
cos| 3| 3] 3 31310 3 2 2 1
AVG|2.6|2.4]|18|15]|25]25]1.25 25| 1.7 2 161 16 | 1.8

WeightageValues:3 =Strongly matched,2= Moderatelymatched, 1=Weakly matched,(-)=Notmatched.
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Course Name: Analog Circuits
Course Code:EC402
Contact:3:0:0

Total Contact Hours: 36

Credits:3

Prerequisites: Basic knowledge about components (R, L, C). Network Theorems (Kirchhoff’slaw,
Theremin’stheorem, Norton’s theorem, Miller theorem etc.). Basic knowledge about the operationof
semiconductordevices(Diode, Transistor, JFET,MOSFET ,etc.),Basicideaofintegratedcircuit,Voltage
current equations. BasicknowledgeofDifferentiation, Integration,Differentialequation, matrixetc.

Course Outcome:

Graduates of the ECE program will be able to:

CO1: Students will be able to design, construct and analyse transistor amplifier circuit in audio
frequencyrangewith thehelp ofh-parametermodel.

CO2: Students will be able to understand concept of feedback in amplifier and classify amplifiersbasedon
feedbacktopology.

COa3: Studentswillbeabletodesign,constructandanalysesignalgeneratorcircuitinbothaudio
frequencyand radio frequency rangeusingtransistor.

CO4: Student will beabletodesign,constructandanalysepoweramplifiercircuitinaudiofrequency
range.

CO5: Students will be able to design, construct and analyse linear and nonlinear electronic circuits

usingOPAMP(1.C-741).

CourseContent:

Modulel: [11L]

RECTIFIER AND SINGLE STAGE TRANSISTOR AMPLIFIER: Rectifier and filter (Basic idea),
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Regulatedpower supply using ZenerdiodeandIC

TransistorCE,CB,CCconfiguration,transistorstaticcharacteristicsinCE,CBmode,junctionbiasingconditionfor
active, saturation and cut-off modes, current gain o, . Biasing techniques, Q-point & its Stability,
ThermalRunaway,self-biasCEconfiguration,BiasCompensationtechniques, h-
parametermodeloftransistors.Expressionforvoltagegain,current gain, inputand outputimpedance, powergain,
Emitterfollowercircuit.

MULTISTAGEAMPLIFIER:Differentcouplingtechniques,RCcoupledamplifier,functionsofallcomponents,de
rivation of voltage gain, current gain, input impedance and output impedance, High frequency model
oftransistors(hybrid-mmodel), frequencyresponsecharacteristics,bandwidth

Module II: [6L]

FEEDBACK AMPLIFIERS: Feedback concept, negative & positive feedback,
Gaincalculationforpositiveandnegativefeedbackcondition,Feedback topology.

OSCILLATORS:Barkhausencriterion,RCOscillators-PhaseshiftandWienbridgeoscillators,LCOscillator-
Colpitts,Hartley’s,andcrystaloscillators.

Modulelll: [7L]
POWERAMPLIFIERS:ClassA, BConversion efficiency, Tunedamplifier.

FET AMPLIFIERS: Operating principle of JFET. drain and transfer characteristics of JFET (n-channelandp-
channel), E-MOSFET (n-channeland p-channel), D-MOSFET (n-channeland

p- channel),EquivalentcircuitofJFET andMOSFET,Common-source, Commongateamplifiers.

ModulelV: [10L]

OPERATIONAL AMPLIFIER & IT’S APPLICATIONS: Ideal & Non-ldeal OPAMP, configurationof
inverting andnon-inverting amplifier using Op-amp, closed loop voltage gains of inverting and noninverting
amplifier, Internal blockdiagram of Op-amp, integrator & differentiator circuit, Log & Anti-log amplifiers
Comparator & Schmitt Trigger, Lowpass,high passand band passactivefilters.



ModuleV:

[2L]

MULTIVIBRATORS:AstableandMonostableoperationusing 1.C-555timer.

Textbooks:

o a0 A~ w poE

ReferenceBooks:

Sedra&Smith-MicroelectronicCircuits-OxfordUp

GayakwadR.A-OpAmpsandLinear IC’s,PHI

1. Razavi-FundamentalsofMicroelectronics-Wiley

Millman&Halkais-IntegratedElectronics,McGrawHill.

2. J.B.Gupta-ElectronicDevicesandCircuits-S.K.Kataria&Sons

3. Malvino-ElectronicPrinciples,6/e,McGrawHill

CO- POMapping:

Boylested&Nashelsky-ElectronicDevicesandCircuitTheory-Pearson/PHI

Rashid-MicroeletronicCircuits-Analysis and Design-Thomson(CenageLearning).

Franco-designwithOperational Amplifiers&Analog Integrated Circuits, 3/e,McGrawHiill.

R21B.Tech (ECE)

PO1|PO2|PO3|PO4|PO5|PO6|PO7|PO8|PO9|PO10|PO11|PO12|PSO1|PSO2|PSO3
cof 3| 3[3|3]2 2 3 3 2
co2| 33 |3]3]2]2]2 3 3 2
co3| 31333 ]2 2 3 3 2
coal 3333 ]2 2 3 3 2
cos| 2|3 ]|3|3]2 2 3 3 1
AvG| 2.8 3 3 3 21 2| 2 3 3l 18

WeightageValues:3 =Strongly matched,2 =Moderatelymatched,1 =Weaklymatched,(-)= Notmatched.
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Course Name: Digital Electronics
CourseCode:EC403
Contact:3:0:0

TotalContactHours:36

Credits:3

Prerequisites: AbasiccourseinElectronicsandCommunicationEngineering
Progressesfromthefundamentalsofelectricity, direct current (DC) devices and circuits, series and parallel
circuits to the study of active and passivecomponents,Ohm'sLaw, Kirchhoff’sLaw i.e. KVL,
KCL,Ampere’sLawetc.

CourseOutcome:
GraduatesoftheECEprogramwillbeable to:

CO1: Acquired knowledge about solving problems related to number systems
conversionsand Boolean algebra and design logic circuits using logic gates to their simplestforms using
DeMorgan’sTheorems;KarnaughMaps.

Co2: Design ofcombinationalcircuitsandapplication
COs3:
DesignofvarioussynchronousandasynchronoussequentialcircuitsusingStateDiagrams&Table
S.
CO4: UnderstandDAC&ADCtechniqueandcorrespondingcircuits
CO5: Analyzelogicfamilyinterfaces,switchingcircuitstoPlanandexecuteprojects.
CourseContent:
Modulel:

[8L]

Binary, Octal and Hexadecimal number system representation and their conversions; BCD, ASCII, EBDIC,
Graycodes and their conversions. Signed binary number representation with 1’s, 2’s, 9’sand 10’s
complement methods,Binary arithmetic. Boolean algebra; Various Logic gates- their truth tables and circuits;
Implementation of
variouslogicGatesusingUniversalLogicGate,RepresentationinSOPandPOSforms;Minimizationoflogicexpressi
onsbyalgebraicmethod, K-mapmethod,Quine-McCluskey minimization technique(TabularMethod).

Department of Electronics & Communication Engineering
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Modulell:
[9L]

Combinationalcircuits-

HalfAdder,FullAdder,Serial &ParallelAdder,CarryLookAheadAdder,BCDAdder,HalfSubtractor, Full
Subtractor circuits, Adder-Subtractor Circuit. Encoder, priorityencoder, Decoder, Multiplexer,
DeMultiplexer, Adder & Subtractor Design using decoder &multiplexer, Boolean Function representation by
MUX,Comparator and Parity Generator-Checker.

Modulelll:
[11L]

Sequential Circuits-latch&FlipFlops-S-R,J-K,D andT,Conversionof FlipFlops,Varioustypesof ShiftRegisters-
SISO,PISO,SIPO,PIPO,Bidirectional&UniversalShift. ModulusCountersSynchronous,Asynchronous, Irregular
, Self-Correcting Ring & Johnson Counter.Application of Counter (Stepper motor control), Finite
statemachine,statetransitiondiagramsandstatetransition tables.

ModulelV:
[8L]

Parameters of D/A & A/D Converters. Different types of A/D -Flash Type, Successive Approximation and
DualSlopeandD/A-R-2RLadder&BinaryWeighted ResistorType. Logicfamilies-
TTL,CMOS,NMOS,PMOS&their operation and specifications. TTL EquivalentCircuit.

Textbooks:

1. A.AnandKumar,FundamentalsofDigitalCircuits-PHI

2. MorriesMano-DigitalLogic Design-PHI

3.  S.Salivahanan&S.Arivazhagan,Digital Circuit&Design-BikasPublishing

4. A.K.Maini-DigitalElectronics-Wiley-India

Department of Electronics & Communication Engineering
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Reference:

1. Floyed&Jain- DigitalFundamentals-Pearson.

2. R.P.Jain—ModernDigitalElectronics,2/e ,McGrawHill

3. H.Taub&D.Shilling,DigitalIntegratedElectronics-McGrawHill.

4, D.RayChaudhuri-DigitalCircuits-Vol-1&I11,2/e-PlatinumPublishers
5. Kharate-DigitalElectronics-Oxford

6.  Tocci,Widmer,Moss- DigitalSystems,9/e-Pearso

CO-POMapping:

PO1|PO2|PO3|PO4|PO5(PO6|PO7|PO8|PO9|PO10|PO11|PO12|PSO1|PSO2[PSO3
corf3 3|13 )|1]1)1 2 2 1
cozf 3|3 |1|3|1]1)1 1 2 2
co3| 3|3 |1|3|1]1]1 2 3 3
coal 33|13 |1]1)1 1 3 2
cos| 3|3 |1|3]|]1]1]1 2 3 2
AVG| 3 [ 3 |13 |1]1]1 1626 | 2

Weightage Values: 3 = Strongly matched, 2 = Moderately matched, 1 = Weakly matched, (-) =Notmatched.

Department of Electronics & Communication Engineering
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CourseName:Analog&Digital Communication
Course Code: EC 404

Contact: 3:0:0

Total Contact Hours: 36

Credit:3

Prerequisite: Trigonometric Fourier series, Exponential Fourier series, Fourier transform and its
properties,Energyand powersignal, Probability &Statistics.

CourseOQOutcome:

GraduatesoftheECEprogramwillbeableto:

CO1: Explainthe importance,SignaltoNoiseratio,efficiency,andBandwidth,of Amplitudemodulation
anddemodulationschemes.
coz:

Analysesignalvectorrepresentationofvariousdigitallymodulatedsignalsbycreatingsignalconstell
ation.
COa: Demonstrate the concepts of sampling, Pulse Modulation techniques andtheircomparison.
CO4: Design Optimum (Matched) filter, demonstrate the effects of Inter Symbolinterference(ISI)
CO5: Illustrate various types of coherent and non-coherent digital modulationtechniques,

analyseimmunity parameters and calculatetheirerrorprobabilities

Course Content:

MODULEI:IntroductiontoAnalogCommunication[6]:

Elements of communication system - Transmitters, Transmission channels & receivers,Concept of
modulation, itsneeds.

Review of signals and systems, Frequency domain representation of signals, Principlesof Amplitude
ModulationandDemodulation,Modulationindex,PowercontentandbandwidthrequirementSystems-
DSB(BalancedModulatorforDSB-SC,PhaseShiftmethodforSSB-
SC),SSBandVSBmodulations.(AMdemodulator:Synchronous detection for DSB-SC, SuperHetero Dyne
receiver, Image frequency), Angle Modulation(reactancemodulator) andDemodulation Systems(PLL or
frequency discriminator) - Representation of FM and PM signals,Spectralcharacteristics of
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anglemodulatedsignals.

MODULE-Il:RandomProcesses:
[6L]

Review of probability and random process. Gaussian and white noise characteristics,Rayleigh's
energytheorem,Parseval'stheorem,FouriertransformpairPowerspectraldensityvsAutocorrelationlikelihoodfunc
tions,Noisein amplitudemodulation systems, Pre-emphasis,andDe-emphasis.

MODULE-I11:Pulsemodulation:
[6L]

Basic block diagram of Digital Communication system, advantages of digital communication system over
analogcommunication system, Sampling theorem. Quantization, quantizationerror Pulse modulation
techniques PAM,PWM, PPM. Pulse code modulation (PCM), Line coding, Regenerative repeater,
differential pulse code modulation.Deltamodulation,Noiseanalysis,PCM-TDM, TimeDivisionmultiplexing.

MODULE-1V:SignalVectorRepresentation:
[8L]

Analogy between signal and vector, distinguishability of signal, orthogonality andorthonormality, basis
function,orthogonalsignalspace,messagepoint,signalconstellation,geometricinterpretationofsignals,Schwartzi

nequality, Gram- Schmidt orthogonalizationprocedure, response of the noisy signal at the receiver,
maximumlikelihood decision rule,decision boundary, optimum correlation receiver; probability of error, error
function,complementaryerrorfunction,Optimumdetectionofsignalsinnoise,matchedFilter,Intersymbolinterfere
nceand Nyquistcriterion.

MODULE-V:DIGITALMODULATIONTECHNIQUES:
[10L]

TypesofDigitalModulation,coherentandnon-coherentASK,FSKandPSK,CoherentBinary Phase ShiftKeying
(BPSK), geometrical representation of BPSK signal; error probability ofBPSK, generation and detection
ofBPSK Signal, powerspectrum of BPSK.DPSKand DEPSK,Concept ofM-aryCommunication,M-
aryphaseshiftkeying,theaverageprobabilityofsymbolerrorforcoherentM-

aryPSK,powerspectraof MPSK,Quadrature Phase Shift Keying (QPSK), error
probabilityofQPSKsignal,generationanddetectionofQPSKsignals,powerspectraofQPSK ~ signals,  Offset
(OQPSK) vs. Non-offset (NOQPSK) Quadrature Phase shiftkeying,Coherent Frequency Shift
Keying(FSK),Binary FSK, error probability of BFSK signals, generationanddetection of Coherent Binary
FSK  signals, power spectra of BFSK signal, QAM, Minimum  Shift Keying
(MSK) signalconstellationofMSKwaveforms,errorprobabilityofMSKsignal,GaussianMinimumsShiftKeying(G
MSK),basicconceptofOFDM.
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TEXTBOOKS:

1. HaykinS., "CommunicationsSystems", JohnWileyandSons,2001.

2. PrinciplesofCommunicationSystems, H. TaubandD.Schilling, TMH PublishingCo.

3. WirelessCommunicationand Networks:3Gand Beyond,|. AshaMisra, TMHEducation.

4. CommunicationSystems, A. BruceCarlson, PaulB. CrillyTMHEducation.
REFERENCEBOOKS:

1. DigitalCommunicationsFundamentalsandApplications,B.SklarandP.K.Ray,Pearson.

2. ModernDigitalandAnalogCommunicationSystems,B.P.LathiandZ.Ding,OxfordUniversityPress.
3. DigitalCommunication,A.Bhattacharya, TMHPublishingCo.

4. DigitalCommunicationsbyDr.SanjaySharma S KKataria andSons

CO-POMapping:

PO1PO2PO3PO4PO5PO6PO7POSPOIPO10PO11PO12 PSO1PSO2PSO3
cor3 g8 3 + 1 o | + }F B B B P 2
cozg - F B B - 2 r 2B B B B 2
CO33 B B B 2 R | R }F B B B P 2
CO43 r B R B - 2 + 2 B B B B 3
cCo5/3 2 - B B R |[-|-1]1-B B B P 2
AVG| 3 |2.7| 3 2.7524(1.7( 2|2 (15 3 | 3 | 3 |24 |22

WeightageValues:3 =Strongly matched,2= Moderatelymatched, 1=Weakly matched,(-)=Notmatched.
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Course Name: Digital Signal processing
CourseCode:EC405

Contacts:3:0:0
ContactHours:36
Credits:3
Courseoutcomes:

GraduatesoftheECEprogramwillbeableto:

CO1: Define discrete-time systems in the Frequency domain using DFT
CO2: Describe the process of finding system response using various method.
COa: Discriminate the computation technique and peed of operation in FFT with respect to DFT.
CO4: Designdigitalfiltersforvariousapplications.
CO5: Apply digital signal processing for the analysis of real-life signals for image processing

Applications using classifiers

Prerequisite:

PrerequisitesforDigitalsignalProcessingarerequiredathoroughunderstandingofvarioussignals,systems,andthem
ethods toprocess adigital signal andalsotheknowledgeof arithmeticofcomplexnumbers
andagoodgraspofelementarycalculus. Thequestions reflect the kinds of calculations that routinely appear in
Signals. Thecandidates are expected to have a basic understanding of discrete mathematical structures. The
candidates requiredthe concept of Z-transform, Relation between Fourier transform and Z
transform,Properties of ROC and propertiesof Z transform, Initial value theorem and final value
theorem,stability considerationsforLTI systems usingZ-transform,InverseZ-transformbyResiduemethod,
power series &partial-fractionexpansions.

Course Content

Module-I:DiscreteFourier TransformandFastFourier Transform:
[12L]

Definition of DFT and IDFT, Twiddle factors and their properties, multiplication of DFTSs, circular
convolution,computation of circular convolution by graphical, DFT/IDFTand matrix methods, filtering of
long data sequencesusing Overlap-Save andOverlap-Add methods. Parseval’s Identity, Difference between
DFT and FFT. Radix-2algorithm,Decimation-In-Time,Decimation-In-
Frequencyalgorithms,signalflowgraphsButterflies,Bitreversal.

Module —I11: Filter Design:
[17L]
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Basic concepts of IIR and FIR filters: Moving average system, Autoregressive system,Pole- zero system,
Non-recursive and recursive structures, Low pass FIR digital filters, High pass FIR digital filters, Band pass
FIR digitalfilters, Notch FIR digital filters,difference equations, Realization of Filters using Direct form I,
I, transposedstructure, Cascade & Parallel Form, Factors influencing choice of structure, Design of IR Filter
using impulseinvariant and bilinear transforms, approximation & Design of analog Butterworth Filter,
Design of Analog Low passChebyshevfilters,ComparisonbetweenButterworthFilterand

Chebyshev filters, Design of linear phase FIR filters, Concept of Symmetric & anti- Symmetric FIR
Filter,Various kinds

of Window:Rectangular , Triangular, Raised Cosine, Hanning, Hamming, Blackman andKaiserwindows.

MODULE-III:Finite word Length Effectsin DigitalFilters:
[4L]

InputQuantizationerror,ProductQuantizationerror,Coefficient, Quantizationerror,Zero- input Limit
cycleOscillations,Dead band, limitcycleOscillations.

MODULE-IV: Application of DSP: [3L]

Introduction to DSP Hardware TMS320C5416/6713 processor. Concept of Sub-band coding, Speech
analysis.

Application of DWT for image analysis
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Textbooks:

1. DigitalSignalProcessing—Principles,AlgorithmsandApplications,J.G.Proakis&D.G.Manolakis,Pearson Ed.

2. DigitalSignalProcessing,S.Salivahanan,A.Vallabraj&C.Gnanapriya, TMHPublishingCo.

3. DigitalSignalProcessing,P.Rameshbabu,ScitechPublications(India).

4, Digital Signal processing — A Computer Based Approach, S.K.Mitra, TMHPublishingCo.
Referencebooks:

1. Digital Signal Processing; Spectral Computation and Filter Design Chi-Tsong Chen, OxfordUniversityPress
2. TexasInstrumentsDSPProcessor usermanualsandapplicationnotes

MappingofPOswithCOs:

PO1|PO2|PO3|PO4|PO5|PO6|PO7|PO8|PO9|PO10|PO11|PO12|PSO1|PSO2|PSO3
co1l 3|3 |11 211 2 2 3 3 2 2
co2l 312|212 |1|1]2 1 2 3 3 2 2
co3| 312|113 3 2 3 3 2 2
coal 2 | 2 1 21211 2 2 1 3 2 1
cos| 2133 313(0|1]3 2 3 1 1
AVG| 2.6] 2.4 1.8 1.5 2.5 2.3 1.3] 1.3] 2.5 1.7 2] 24 3 1.8 1.6

WeightageValues:3 =Strongly matched, 2 =Moderately matched, 1 =Weakly matched,(-)=Notmatched
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CourseName:Gender,CultureandDevelopment
CourseCode:HSMC402

Contacts: 2:0:0

Total Contact Hours: 24

Credit:2

Prerequisite:None

CourseOutcomes:

GraduatesoftheECEprogramwillbeable to:

CO1: Provide an analysis of the location of women in the processes of economic
development.to understand what economic development is, the scales or levels at which it occurs,
andthecentrality ofgenderat every level.

Cco2: Examine theoreticalandconceptualframeworksforthatanalysis.

COa: Reflect upon linkages between the global economy and the gendered macro
andmicroprocessofdevelopmentandtransitionsfrom‘government’to‘governance.’

CO4: Explaintheusefulnessof arights-basedapproachtogender justice.

CO5: Provide basis for research, practical action, and policy formulation and or

evaluatingforevaluatingdirectionsandstrategiesforsocialchange fromagender perspective.

Course Content

Modulel:
4L

IntroductiontoGender, DefinitionofGender,BasicGenderConceptsand Terminology,ExploringAttitudestowards
Gender,SocialConstruction ofGender

Module2: 6L

GenderRolesandRelations, TypesofGenderRoles,GenderRolesandRelationshipsMatrix,Gender-
basedDivisionandValuation ofLabour

Module3:
5L

GenderDevelopmentlssues,ldentifyingGenderlssues,GenderSensitiveLanguage,Gender,GovernanceandSustai
nableDevelopment,GenderandHuman Rights,Genderand Mainstreaming.



R21B.Tech(ECE)

Module4:
5L

Gender-basedViolence, Theconceptofviolence, TypesofGender-
basedviolence, Therelationshipbetweengender,developmentand violence, Gender-based
violencefromahumanrights perspective.

Module5:
4L

Gender and Culture Gender and Film,Gender and Electronic Media, Gender and Advertisement, Gender and
PopularLiterature.

Textbooks:

1. Beneria,Lourdes.(2004).Gender,Development,andGlobalization:EconomicsasifAllPeopleMattered.Roultedge
Press.(GDGE)

2. MolyneuxandRazavi.(2002).GenderJustice,DevelopmentandRights.OxfordUniversityPress(GJDRorWGD)

3. Visvanathan,Duggan,WiegersmaandNisonoff.(2011). TheWomen,Genderand DevelopmentReader.2nd

Edition.ZedPress(WGD)

CO-POMapping:

COs\POs [PO1 [PO2 [PO3 [PO4 [POS5 [PO6 PO7 PO8 [PO9 [PO10 PO11 PO12 PSO1 PSO2 PS03
co1 2 |- |- 1-1]2 |3 |1

CO2 2 |- ]2 2]- 13 [2 |11

CO3 32 |-1]2 3 [3 |1

CO4 - l2]-13 ]38 |2

CO5 2 2 |- TJ27]- 13 |1

AVG 225 2 [ 2 | 2 |27 ] 3 |14 | 1 | 1

Weightage Values: 3 = Strongly matched, 2 = Moderately matched, 1 = Weakly matched, (-) = Notmatched.
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Course Name: EM theory and Antenna Lab
Course Code: EC491
Contact: 0:0:3

Credit: 1.5

Prerequisite:

Thecandidatesshouldlearnbasicknowledgeofvectorcalculus,electrostatic magnetostatics.

Course Outcome:
Upon the completion of the course the students will be able to

CO1: Understand the basics of transmission lines in which EM wave propagate.

CO2: Define and identify different types of transmission line, its  characteristics in various
load conditions.

CO3: To realize the fundamentals of antenna theory.

CO4: Understand the different types of antennas and the radiation mechanism.

ListofExperiments:

1. Familiarizationofbasicelementsofthe TransmissionLine.

2. PlottingofStandingWave Patternalonga transmissionline whenthelineisopen-circuited,short-
circuitedattheloadend.

3. PlottingofStandingWave Patternalonga transmissionline whentheline isterminatedby

differentloadattheloadend.

4, UnknownloadImpedance ofa terminatedtransmissionlineusingshiftinminimatechnique.
5. Studyofparameterstransmissionline usingSmithchart.

6. Studyofelectromagneticphenomenaoftransmissionlinesinsimulationsoftware’s.

7. Familiarizationwithantennaparametersmeasurementset-upanddifferentantenna.

8. RadiationPatternofdipoleantennaand Monopolewithgroundplane.

0. RadiationPatternofafolded-dipoleantenna.

10. Radiationpatternofal.og-PeriodicAntenna.

11. Beamwidth,gainandradiationpatternofa3-element,5-element,and7-element.
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12. Yagi-Udaantenna —Comparative study.

13. Radiationpattern,Gain,Directivityof a PyramidalHornAntenna.

CO-PO-PSO Mapping:

PO1[PO2[PO3[P0O4]|PO5[PO6|PO7[PO8[PO9]PO10[PO11|PO12[PSO1[PSO2[PSO3
cotf3 |3 3|32 | |[-1]3]2]-|3]3]2]-
co2l 3|33 32| | |-|3[2]-1]3]3]|2]-
co3| 3|3 |3 |32 | |-]3]2]-|3]3]<2]-
co4l 3 3|3 3| 2|, | _ |-|3]2]|-[3]3]2]-

WeightageValues:3 =Strongly matched,2 =Moderatelymatched,1 =Weakly matched,(-)=Notmatched.
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CourseName:Analog Circuits Lab
Course Code: EC492
Contact:0:0:3

Credit:1.5

Prerequisites: Abasic courseinElectronicsandCommunicationengineeringProgressesfromthe
fundamentalsofelectricity,activeandpassivecomponents,basicelectronicslawslikeOhm’slaw, Ampere’slaw.

CourseOutcome:

GraduatesoftheECE programwillbeableto:

COL1.: Students will be able to design transistor based single stage R-C coupled voltageamplifier, differential
amplifier, and different classes of power amplifier circuit withgivenspecification.

CO2: Studentswillbeabletodesigntransistor-based RC
oscillator(WienbridgeandRCphaseshiftoscillator)circuit.

CO3: Studentswillbe able toconstructastableandmono-stable mode timercircuitusingl C555.

CO4:Students will be able to design Integrator, differentiator, and low pass & high
passactivefiltercircuitusing Op-Amp (1.C-741)

ListofExperiments:

Designof voltageregulator usinglC.

Studyof inputandoutputcharacteristicsof CEmodeBJT

Design of RCcoupledamplifier in CEmode &studyofitsfrequencyresponseusingBJT.
DesignofRCPhaseshiftoscillatorusing BJTand measurementofitsoutputfrequency.
DesignofWienbridgeoscillatorusingBJTandmeasurementof itsoutputfrequency.

DesignofclassA&classBpush-pullpoweramplifiersandmeasurementofitspowerconversionefficiency.

N o o &~ w NhoE

Studyofdrainandtransfercharacteristicsofsingle stagevoltage amplifierJFET.
8. Design of IntegratorusingOPAMP(IC-741) andstudyofitsfrequencyresponse.

9. DesignofDifferentiatorusing OPAMP(IC-741)and study ofitsfrequencyresponse.
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10.  Design of low pass and high pass active filter using OPAMP (IC-741) and study of its frequencyresponse.
11.  DesignofSchmitttriggercircuitusingOPAMP(IC-741)andstudyofitsvoltagetransfercharacteristic.
12.  Design of astable and monostable multivibrator using timer (IC-555) and measurementof itsduty cycle.

13.  InnovativeExperiments

Textbooks:

Sedra&Smith-MicroelectronicCircuits-OxfordUp
Millman&Halkais-IntegratedElectronics,McGrawHill.
Boylested&Nashelsky-ElectronicDevicesandCircuitTheory-Pearson/PHI
Rashid-MicroeletronicCircuits-Analysis and Design-Thomson(CenageLearning).

Franco-designwithOperational Amplifiers&Analog Integrated Circuits, 3/e,McGrawHiill.

o g ~ w poE

GayakwadR.A-OpAmpsandLinear IC’s,PHI

ReferenceBooks:

1. Razavi-FundamentalsofMicroelectronics-Wiley

2. J.B.Gupta-ElectronicDevicesandCircuits-S.K.Kataria&Sons
3. Malvino-ElectronicPrinciples,6/e,McGrawHill

CO- POMapping:

CO [PO1PO2[PO3PO4|PO5PO6|PO7[POSIPOYIPO10 IPO11PO12PSO1PSO2PSO3
COo1|(3 (3] 3|12 -12]-13 - - 3 2 1
Co2(3 (3] 31222 -13 - - 3 2 2
CO3(3 (3] 312 -12]|-13 - - 3 2 1

CO4|1 3|3 3(2((-121]-13 - - 3 1 2
AVG | 3 | 3 |33 |2]2]|2 3 3 [175( 15

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Not matched.



R21B.Tech (ECE)

Course Name: Digital Electronics Lab
CourseCode:EC493
Contact:0:0:3

Credit:1.5

Prerequisites: A basic course in Electronics and Communication engineering Progresses
fromthefundamentalsofelectricity,activeandpassivecomponents,basicelectronicslawslikeOhm’slaw, Ampere’sl
aw.

CourseOutcome:

GraduatesoftheECEprogramwillbeable to:

CO1: Abletounderstandthefundamentalconceptsandtechniquesusedindigitalelectronics.

CO2: Able to understand and examine the structure of various number system De- Morgan’s law,
Booleanalgebra,anditsapplicationindigitaldesign.

COa: Able to understand, analyse the timing properties (input setup and hold times, minimum
clockperiod, output propagation delays) and design various combinational and sequential circuits
usingvariousmetrics:switchingspeed,throughput/latency,gatecountandarea,energydissipationandpower.

CO4: AbletounderstanddifferentTTLlogic.

CO5: Abletodesigndigitalcircuitsbytheirown.

ListofExperiments:

1. Realizationofbasic gatesusingUniversallogicgates.

2. Designthecircuitof GreytoBinaryandvice versa.

3. Designacircuitfor BCDto7-segmentdisplay.

4. Four-bitparitygenerator andTwo-bitcomparatorcircuits.

5. Constructionofsimple Encoder&Decodercircuitsusinglogicgates.

6. ConstructionofsimpleMultiplexer&De Multiplexercircuitsusinglogicgates.

7. Designof HalfAdder &FullAdderCircuitusingLogicGates.



R21B.Tech (ECE)

8. DesignHalfSubtractor &FullSubtractorCircuitusingLogicGates.

9. Realizationof RS,D,JKandTflip-flopsusinglogicgates.

10. Realization of Register using flip-flops and logic gates.11.RealizationofUp/Down counters
12. Realization of logic gates using TTL.13.0nelnnovativedesignofDigitalCircuits.
Textbooks:

1. A.AnandKumar,FundamentalsofDigitalCircuits-PHI

MorriesMano-DigitalLogic Design-PHI

w N

S.Salivahanan&S.Arivazhagan,Digital Circuit&Design-BikasPublishing
A.K.Maini-DigitalElectronics-Wiley-India

Reference:

Floyed&Jain- DigitalFundamentals-Pearson.
R.P.Jain—ModernDigitalElectronics,2/e ,McGrawHill
H.Taub&D.Shilling,DigitalIntegratedElectronics-McGrawHill.
D.RayChaudhuri-DigitalCircuits-Vol-1&I1,2/e-PlatinumPublishers

Kharate-DigitalElectronics-Oxford

o a A~ w Do

Tocci,Widmer,Moss- DigitalSystems,9/e-Pearso

CO-POMapping:

PO1|PO2|PO3|PO4|PO5|PO6|PO7|PO8|POS|PO10|PO11|PO12|PSO1|PSO2|PSO3

col| 3 3 3 1 3 1 1 1 1 3 3 2
co2| 3 3 3 1 3 1 1 1 1 1 3 3 2
co3| 3 3 3 3 3 2 2 1 1 2 3 3 2
co4| 3 3 3 3 3 2 2 1 2 1 3 3 2

CO5| 3 3 3 3 3 1 2 1 2 2 2 3 3 1

AVG| 3 3 3 (22| 3 |14]|16| 1 (15| 15 1.4 3 3 1.8

Weightage Values: 3 = Strongly matched, 2 = Moderately matched, 1 = Weakly matched, (-) = Notmatched.
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Name: Analog & Digital Communication Systems Lab

Code: EC494

Contact: 0:0:3

Credit:

15

Prerequisites: Knowledge of signals and systems

Course

Outcomes:

Upon the completion of the course the students will be able to

CO1.:
CO2:
COa:
CO4:

CO5:

a

Understand the concept of analog and digital communication techniques and their applications.
Demonstrate to the practical methods of the use of generating communication signals.
Evaluate practical methods of the use of demodulation of communication signals.

Distinguish the significance of signal constellation and peetratspectral width.

Develop in-sightinsight into the relations between the input and output signals in various stages of

transmitter and a receiver.

ListofExperiments:

1. MeasurementofoutputpowerwithvaryingmodulationindexanAMsignal (forbothDSB-&SSB).

2. MeasurementofthedemodulatedoutputwithvaryingmodulationindexofanAMsignal(forbothDSB-
SC&SSB).

3. Measurementofpowerofdifferentfrequencycomponentsofafrequencymodulatedsignal &themeasurement
ofthebandwidth.

4, Designa PLLusingVCO&tomeasure the lockfrequency.

5. Studyofpulseamplitudemodulation (PAM) anddemodulation.

6. StudyofPCManddemodulation.

7. Studyofdeltamodulator anddemodulator

8. StudyofASKmodulatoranddemodulator

0. StudyofBPSK modulatoranddemodulator

10. StudyofBFSK modulatoranddemodulator.

11. StudyofQPSK modulatoranddemodulator.

12. Innovativeproject:Breadboardrealizationofdigitalcommunicationcircuitforvoicecommunication
Textbooks:

1. HaykinS., "CommunicationsSystems", JohnWileyandSons,2001.

2. PrinciplesofCommunicationSystems, H. TaubandD.Schilling, TMH PublishingCo.

3. WirelessCommunicationand Networks:3Gand Beyond,|.AshaMisra, TMHEducation.

CommunicationSystems, A. BruceCarlson, PaulB. CrillyTMHEducation.
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Referencebooks:

1. DigitalCommunicationsFundamentalsandApplications,B.SklarandP.K.Ray,Pearson.

2. ModernDigitalandAnalogCommunicationSystems,B.P.LathiandZ.Ding,OxfordUniversityPress.
3. DigitalCommunication,A.Bhattacharya, TMHPublishingCo.

4. DigitalCommunicationsbyDr.SanjaySharma S KKataria andSons

5. DigitalCommunications,J.G.Proakis, TMHPublishingCo.

6. DigitalCommunicationsFundamentalsandApplications,B.SklarandP.K.Ray,Pearson.

7. ModernDigitalandAnalogCommunicationSystems,B.P.LathiandZ.Ding,OxfordUniversityPress.
8. DigitalCommunication,A.Bhattacharya, TMHPublishingCo.

9. DigitalCommunicationsbyDr.SanjaySharma S KKataria andSons

10. DigitalCommunications,J.G.Proakis, TMHPublishingCo.

CO-PO-PSO Mapping:

PO1 |PO2 PO3 |PO4 PO5 [PO6 PO7 |PO8 [PO9 PO10 PO11 PO12 |PSO1 |PSO2 |PSO3
Co1l | 3 3 3 - - - - - 3 2 - 3 2 2 -
Ccoz | 2 - - 3 - - - - 3 2 - 3 3 2 -
CO3 | 2 3 3 3 - - - - 3 2 - 3 2 2 -
CO4 | 3 - 3 2 - - - - 3 2 - 3 3 2 -
CO5 | 3 2 - 3 - - | - 3 2 3 2 1 -

WeightageValues:3 =Strongly matched, 2 = Moderately matched, 1 =Weakly matched,(-)= Notmatched.
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Course Name: Digital Signal Processing Lab
Course Code: EC495

Contacts: 0:0:3

Credits: 1.5

Prerequisite: Nil

Course Outcomes:
Upon the completion of the course the students will be able to

CO1: Compute the system output using convolution method with MATLAB Software package.
CO2: Verify the system characteristics.
COa3: Calculate DFT, FFT, IDFT using MATLAB.
CO4: Analyse Magnitude and phase characteristics (Frequency response Characteristics of digital 1IR
Butterworth.
CO5: Develop and Implement DSP algorithms in software using a computer language such as C with
TMS320C6713 floating point Processor.

ListofExperiments:

1. Convolution of two sequences using graphical methods and using commands- verification of the
propertiesofconvolution.

2. Systems(CausalandNon_causal, Time-Invarientand Time-varientetc.)verification usingMATLAB.

3. Z-transformofvarioussequences—verification ofthepropertiesofZ-transform.

4. DFTusingtwiddlefactors.

5. DFTs/IDFTs using matrix multiplicationand also usingcommands.

6. Circular convolution of two sequences using graphical methods and using commands,

differentiationbetweenlinearand circularconvolutions.

7. Verificationsofthedifferentalgorithmsassociatedwithfilteringoflongdata sequencesandoverlap —addand Overlap-
savemethods.
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8. Butterworthfilterdesignwith differentsetofparameters.
9. FIR filterdesignusingrectangular, HammingandBlackmanwindows.

10. Frequencyresponsesofanti-imagingandanti-aliasingfilters.

11. DevelopandimplementDSPalgorithmsinsoftware usinga computerlanguage suchasCwithTMS320C6713floating

pointProcessor, TMS5416 kitand ASM along withC.

Textbooks:

1. DigitalSignalProcessing—Principles,AlgorithmsandApplications,J.G.Proakis&D.G.Manolakis, PearsonEd.

2. DigitalSignalProcessing,S.Salivahanan,A.Vallabraj&C.Gnanapriya, TMHPublishingCo.

3. DigitalSignalProcessing,P.Rameshbabu,ScitechPublications(India).

4, Digital Signal processing — A Computer Based Approach, S.K.Mitra, TMHPublishingCo.
Referencebooks:

1. Digital Signal Processing; Spectral Computation and Filter Design Chi-TsongChen,Oxford University Press
2. TexaslInstrumentsDSPProcessor usermanualsandapplicationnotes

CO-PO-PSO Mapping:

PO1 |[PO2 |[PO3 |[PO4 |PO5 |PO6 |PO7 |PO8 |[PO9 |[PO10 |PO11 PO12 [PSO1 |PSO2 [PSO3
Co1l | 2 3 2 1 1 - - - 3 2 - - 3 3 -
coz | 2 2 3 1 1 - - - 3 2 - - 3 3 -
Co3 | 2 1 2 2 3 - - - 3 2 - 2 3 3 -
co4 | 3 1 3 2 2 - - - 3 2 - 2 3 3 -
Co5 | 3 1 3 3 2 - - - 3 2 - 2 3 2 -

WeightageValues:3 =Stronglymatched, 2 = Moderatelymatched,1 =Weaklymatched,(-)= Notmatched
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Stream: ECE

Subject Name: Theme based Project IV
Subject Code: PR491

Contact hour: 1P

Total contact hour- 10

Credits: 0.5
Prerequisite: Course completed up to 3 semester in UG ECE

Course Objective:

Prepare students with foundation knowledge in a project domain through surveying, designing, implementing, observing
and reporting.

Methodology:
1. Thinking: Discussion on innovative idea.
2. Exploring: Survey of recent research.
3. Implementing: Project guidance to basic prototype implementation.
4. Documenting: Guidance on reporting and conference paper writing.

5. Each Theme based Project IV group should submit the following under their semester project report submission
with topics not limited to,

Title, certificates, declaration by student, acknowledgement, Table of Contents, abstract, keywords |ntroduction,

Literature Survey, System Analysis (if applicable),
System Design (if applicable), Coding, Testing (if applicable), Conclusion, Future
Scope of work), reference

Course outcome:

Sem. |Course Title (Code) CO Codes  |Course Outcomes

No. On completion of the course students will be able to

CO.PR491.1 |Apply the knowledge acquired through survey of recent research to
set the project goal.

Theme based Project CO.PR491.2

Distinguish the way of implementation of prototype

CO.PR491.3 |Identify the fault issue through various case study

CO.PR491.4 [Implement the prototype using modern tools
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CO-PO-PSO MAPPING:

COs\POs [PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 [PO10 PO11 PO12 PSO1 PSO2 PSO3

co1 33|32 |1]1]3 1] 1 3 | 2 | 3

coz 3|3 |3 3|3 3| 3 2 | 3 | 3| 3 | 2
co3 2 332233212 33 | 2 |1
coa 13323 323 2 | 3| 3| 3 |3

AVG 2.25| 3 3 125(225|15| 3 [2.67|2.25] 15 2 3 2.75 | 2.75 2

Stream: ECE

Subject Name: Skill Development 1V: Soft Skill & Aptitude-I
Subject Code: PR492

Contact hour:1P

Total contact hour- 10

Credits: 0.5
Prerequisite: Course completed up to 4™ semester in UG ECE

Objective:

Business Communication: To improve Communications skills, current English usage, debates, language
games, situational dialogues, precis writing, essay writing, presentations.

Presentation Skills: To prepare for effective presentations, presentation for small groups and large groups,
marketing and business presentations.

Business Correspondence: To explore the hidden potential of clear writing by identifying misused words,
applications and requests, positive and negative responses to requests, routine messages, memos, report
writing, organizing meetings, preparation of agenda and minutes, business etiquette, telephone etiquette, e-
mail etiquette.

Benefits from the Training: To unveil the ability to communicate clearly and concisely as an advantage to a
promising manager. The students will soon realize that fluency and command over speaking and writing gives
them an edge while interacting with people at all levels.

Behavioral Skills: to identify an array of skills related to personal growth for efficient functioning constitutes
the training. Students are made to realize their strengths and weaknesses so that they are able to grasp the true
essence of development. They are made to take part in role plays, games, and puzzles that demonstrate the
attributes needed for assertiveness, interpersonal relationships, negotiations, time and goal management,
leadership skills, and conflict management.
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Sem. (Course Title CO Codes |Course Outcomes
No. (Code) On completion of the course students will be able to
CO1 Activate teamwork through learning to connect and work with others to
achieve goa][ for a set task
CO2
Build responsibility for one’s self, learning self-reliance and independence.
CO3 Communicate and demonstrate with clear briefing and listening skills, not

IV: Soft Skill
4t Aptitude-|
(PR492)

being afraid to ask for help and support when necessary

Skill Developmenticog4

&

Construct emotional maturity and emotional health by learning to handle
emotions including tolerance and behavioural responses, building positive
friendships and bonding with peers and classmates, learning to show
understanding and to demonstrate respect for the opinions, personal space
and beliefs of others

CcO5 Explore Leadership quality by assessing the requirements of a task,
identifying the strengths within the team, utilising the diverse skills of the
group to achieve the set objective, awareness of risk/safety

CcO6 Grow confidence and enthusiasm for learning by developing self-
motivation, raised aspirations and belief in one’s own abilities, defining and
committing to achieving one’s goals

CO-PO-PSO MAPPING:

COs\POs [PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 [PO10 PO11 PO12 PSO1 PSO2 PSO3
cCO1 3 3 3 2 1 1 3 1 1 3 2 3

CO? 31 3|3]3]3 3|3 2 3 3 3 2
CO3 3 2 | 3|3 |2 3|3 2 3 3 3 2
CO4 2 3 /3|22 |3]3]2 2 3 3 2 1
CcO5 113|323 31213 2 3 3 3 3
CO6 2 1313 |3 |2|3]3]3 3 3 2
AVG 2.4 2,75 2.83 2.7 2.5 1.75 3 2.8 2.5 1.67 2 3 2.83 2.8 2
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Curriculum for B.Tech

UnderAutonomy

Electronics&CommunicationEngineering

(EffectiveFrom2021-22admissionBatch)

3" Year 1%t Semester: 5" Semester

L-Lecture; T-Tutorial;P-Practical[1L=1Cr,1T=1Cr,1P=0.5Cr]

Sl. Category CourseCode CourseTitle Hoursperweek Credits/
Unit
No.
L| T|P ([Total

A.THEORY

HSMC HSMC505 PrinciplesofManagement 2 00 2 2

PC EC501 Microprocessor&MicroController 3 /0 |0 3 3

PC EC502 RF&MicrowaveEngineering 3 /0 |0 3 3

PC EC503 ComputerNetwork 3 |0 1|0 3 3

PE EC504 ProfessionalElective-I 3]0 |0 3 3

A:MobileCommunication&NetworkB:Fibre
OpticCommunication
C: Electronics Measurement &
InstrumentationD:SatelliteCommunication
PE EC505 ProfessionalElective-11A:ComputerArchitecture | 3 |0 | 0 3 3
B:Digitallmage&VideoProcessingC:EmbeddedSy
stem
D:Advanced PythonProgramming
B.PRACTICAL
PC EC591 Microprocessor&MicroControllerLab 0 |0 |3 3 15
PC EC592 RF&MicrowaveEngineeringLab 0|0 |3 3 1.5




PE

EC594

ProfessionalElective-1Lab

A: Mobile Communication & Network
LabB:Fiber OpticCommunicationLab

C: Electronics Measurement &
InstrumentationLab

D:SatelliteCommunicationLab

1.5

10

PE

EC595

ProfessionalElective-
lILabA:ComputerArchitectureLab

B:Digitallmage&VideoProcessingLabC:Embedde
dSystemLab

D:Advanced PythonProgrammingLab

1.5

11

PROJECT

PR591

MinorProject |

12

PROJECT

PR592

Skill Development V:SoftSkill& Aptitude-I1

0.5

C.MANDATORYACTIVITIES/COURSES

13

MC

MC 501

Constitutionofindia

TOTALCREDITWITHOUTMOOCSCOURSES

245

D.MOOCSCOURSES**[ForHonors/Minor]

14

MOOCS

COURSES

HMS501

MOOCSCOURSE-IV

TOTALCREDITWITHMOOCSCOURSES

285

*MOOCSCOURSESforHONOURS/MINORDegreeareProgramspecificandtobetakenfrom BASKET
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Course Name: Principles of Management
CourseCode: HSMC505

Contact:2:0:0

Total contact hour-24

Credits:2

Prerequisites:NIL

Courseoutcome:

Oncompletionofthe coursestudentswillbe ableto:

CO1: Torecallandidentifytherelevanceofmanagementconcepts.
coz:
Toapplymanagementtechniquesformeetingcurrentandfuturemanagementchallengesfacedbytheorg
anization
Coa: Tocompare the managementtheoriesandmodelscriticallytosolve reallife

problemsinanorganization.

CO4: Toapplyprinciplesofmanagementinorderto executetheroleasamanagerinanorganization.

CourseContent:
Module-1:

ManagementConcepts: Definition,roles,functionsand importance
ofManagement,EvolutionofManagementthought-contributionmadebyTaylor, Fayol,Gilbreth,EltonMayo,
McGregor,Maslow (4L)

Module-2:
PlanningandControl:Planning:Nature andimportance ofplanning,-typesofplanning,Levelsofplanning

-ThePlanningProcess.—
MBO,SWOTanalysis,McKinsey’s7SApproach.Organizingfordecisionmaking:Natureoforganizing,spanof
control,Organizationalstructurelineandstaffauthority.Basiccontrolprocess-controlasafeedbacksystem—
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FeedForwardControl-Requirementsforeffectivecontrol-control

Module-3:
Groupdynamics: Typesofgroups,characteristics,objectivesofGroupDynamics.

Leadership:Definition,styles&functionsofleadership,qualitiesforgoodleadership, Theoriesofleadership

Module-4:

Work Study and work measurement: Definition of work study, Method Study Steps, Tools and Techniques
used intheMethodStudyandWorkMeasurementTimeStudy: Aim&Objectives,,Useofstopwatch  procedure
inmakingTimeStudy.Performancerating,allowancesanditstypes.CalculationofStandard Time.Worksampling

(4L)

Module-5:

MarketingManagement:FunctionsofMarketing,ProductPlanninganddevelopment,Promotional Strategy(2L)

(4L)

(4L)



Module-6:
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Qualitymanagement:Qualitydefinition,Statisticalqualitycontrol,acceptancesampling,ControlCharts—
Meanchart,rangechart,cchart, pchart,np chart,Zero Defects,Quality circles,, Kaizen&SixSigma,|SO

-9000 Implementationsteps, Totalqualitymanagement (6L)

TextBooks:

EssentialsofManagement,by HaroldKooritz&HeinzWeihrichTataMcGraw

Production and Operations Management-K.Aswathapa,K .ShridharaBhat,Himalayan Publishing House

References:OrganizationalBehavior,byStephenRobbinsPearsonEducation, NewDelhiNewera

Management, Daft, 11th Edition,CengageLearning

Principles ofMarketing, KotlarPhilip and Armstrong Gary, PearsonpublicationCO-CO-POMapping:
COs | POl1 |PO2 |PO3 [PO4 |PO5 |PO6 |PO7 |PO8 [PO9 [PO10 PO11|PO12 |PSO1 |PSO2 |PSO3
CO1 - - - - - - - - 3 - 3 - 2 2
CO2 - - - - - 2 - 3 3 - 3 3 2 2 -
CO3 - - - - - - - - 2 - 3 3 2 2 -
CO4 - - - - 1- 12 ]-1]1-1S3 - 3 - L 2 )
AVG 2 3 |28 3 3 1.8 2

WeightageValues:3 =Strongly matched, 2 =Moderately matched, 1= Weakly matched, (-) =Notmatched.
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CourseName:MicroprocessorandMicrocontroller
CourseCode:EC 501
Contacts:3:0:0

Total Contact Hours: 36

Credit:3

Prerequisite: KnowledgeinDigitalElectronics.

CourseOutcomes:

GraduatesoftheECEprogramwillbeableto:

CO1:
Toexplainthearchitectureinstructions,timingdiagrams,addressingmodes,memoryinterfacing,interrup
ts,datacommunicationof8085,8086microprocessors and 8051microcontrollers.

Cco2: Able to interpret the 8086 microprocessor-Architecture, Pin details, memory segmentation,
addressing modes,basicinstructions,interrupts.

COs3:
Recognize8051microcontrollerhardware,input/outputpins,ports,externalmemory,countersandtimers
Jinstructionset, addressing modes,serialdatai/o,interrupts.

CO4: Applyinstructionsforassembly languageprogramsof8085, 8086and8051.

CO5: Designperipheralinterfacing modelusing 1C8255, 8253, 8251 with 1C8085, 8086 and8051.

CourseContent:

Modulel: 8085Microprocessor: [6L]

IntroductiontoMicrocomputerbasedsystem,Evolutionof ~ Microprocessor andmicrocontrollers and their
advantages and disadvantages, Architecture of
8085Microprocessor,Address/DataBusMemoryinterfacing,lOinterfacing, ADC/DAC interfacing, Stack and
Subroutine, Delay Calculation, Interrupts 0f8085processor,classification ofinterrupts.

Module 2: Assembly language programming with 8085: [4L]

Addition, Subtraction,
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Multiplication,BlockTransfer,ascendingorder,descendingorder,Findinglargest&smallest number,Look-
uptableetc.Programmingusinginterrupts(programmingusingINTRisnotrequired). Instructionset,Addressing
mode, TimingDiagram.

Module3: 8086Microprocessor: [6L]

8086 Architecture, Pin details, memory segmentation, addressing modes, Familiarization of basic
Instructions,

Interrupts&DirectMemoryAccess,Memoryinterfacing, ADC/DACinterfacing,PipelineArchitecture, Minimuma
ndMaximummaodeofaddressing, Queoperation.

Module4:Assemblylanguageprogrammingwith8086: [3L]

Addition, Subtraction, Multiplication, Block, Transfer, ascending order, descendingorder, Finding largest
&smallestnumberetc.

Module5:8051Microcontroller: [6L]

Differencebetweenprocessorandcontroller,Featuresof8051microcontroller,8051architecture& Pin diagram,
Memory organization, Direct and indirect Access of memory, SFR, PCON, SCON, TCON,TMOD, IE, IP,
SBUFF serial data /o, interrupts, Memory interfacingg ADC / DAC interfacing
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Module 6: Assembly language Programming using 8051
[5L]

Moving data: External data moves, code memory read only
datamoves,PUSHandPOPopcodes,dataexchanges; Logicaloperations:Byte-level,bit-
level,rotateandswapoperations;

Arithmeticoperations:Flags,incrementinganddecrementing,addition,subtraction,multiplicationand

division,decimalarithmetic;Jumpandcallinstructions:Jumpandcallprogramrange,jumps,callsandsubroutines,
interrupts andreturns, Instruction&addressing.

Module7:Support ICchips:
[6L]

8255,8253and8251:BlockDiagram,PinDetails,Modesofoperation,controlword(s)format.Interfacingofsupportl
Cchips with 8085, 8086 and8051.

Textbooks:

Microprocessorarchitecture,programmingandapplicationwith8085—R.Gaonkar,PenramInternational
The 8051 microcontroller- K.Ayala, Thomson

Microprocessors&interfacing —D.V.Hall, TataMcGraw-hill
Ray&Bhurchandi,AdvancedMicroprocessors&Peripherals, TMH

The 8051microcontroller andEmbeddedsystems-Mazidi,MazidiandMcKinley,Pearson

o a A w DpoE

AnlntroductiontoMicroprocessorandApplications—KrishnaKant,Macmillan

ReferenceBooks:

1. Microprocessorsandmicrocontrollers-N.SenthilKumar,M.SaravananandJeevananthan,Oxforduniversity press
2. 8086Microprocessor —KAyala,Cengage learning

3. The 8051microcontrollers—-Uma RaoandAndhePallavi, Pearson

CO-POMapping:



PO1(PO2(PO3|P0O4|PO5|PO6|PO7|PO8|PO9|PO10(PO11|PO12|PSO1|PSO2|PSO3
co1f 3 [(3|3|3|3 3 3 3 2
co2 3|23 3 3
co3| 2 |3 3 3 1 2
coa| 3 (1|32 2 1
cos| 1 |3 3 1 3
AVG(2.4(24| 3 |2.75 3 3 24| 2 2.2

R21B.Tech (ECE)

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched.
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Course Name: RF & Microwave Engineering
CourseCode:EC502

Contacts:3:0:0

TotalContactHours:36

Credit:3

Prerequisite:EM Theory &Antenna, Field theory,AnalogElectronics

CourseOutcomes:

GraduatesoftheECEprogramwillbeable to:

CO1:UnderstandtheMicrowaveFrequency rangeandtheirapplication.
CO2:Developfundamentalunderstandingofthe Two—portRFnetworkandmatchingtechniques.
CO3:LearntheScatteringmatrix formicrowavepassivecomponents

CO4:Understandthe MicrowavetubesanddevicesalongwiththeirfundamentalprincipleofOperation.

CO5:Learnthemicrowavemeasurementstechniques.

CourseContent:

Modulel:Introduction
[2L]

IntroductionRF&MicrowaveSpectrum,ApplicationsofMicrowaves:CivilandMilitary,Medical, EMI/EMC,Safet
yconsiderations

Module2:MicrowaveWaveguides
[10L]

Mathematical Model of Microwave Transmission in Parallel Plate Waveguide. Concept of Mode, Features of
TEM, TEand TM Modes. Rectangular waveguide - TE10 mode analysis, cut-off frequency, propagation
constant, intrinsic waveimpedance, phase and group velocity, power transmission, attenuation, waveguide
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excitation, wall current. Concept ofpropagation constant, intrinsic wave impedance, phase and group
velocity, power transmission, attenuation. Circularwaveguide, Transmission line - Coaxial line, Planar
Transmission line- Micro-strip lines, Coplanar waveguide, Slot line-design consideration, field patterns,
propagation characteristics, Comparison for different characteristics of the above-mentionedlines.

Module3:MicrowaveNetworkAnalysisofPassiveComponents
[10L]

RealizationofreactiveelementsasWaveguideandPlanarCircuitcomponents.Equivalentvoltages andcurrents,
Networkparametersformicrowavecircuits,ScatteringParameters,WaveguidePassiveComponentsandtheirS-
matrixRepresentation N-port networks-Properties of S matrix, Transmission matrix & their relationships;
Microwave passivecomponents and their S matrix representation: Attenuators, Phase shifter, Directional
coupler, Bethe-hole coupler, Magictee,hybrid ring, Circulators, Isolators;Microwavefilter

Module 4:Microwave ActiveDevices
[10L]

Microwave active components: Diodes, Transistors, Amplifiers, Oscillators, Mixers.Microwave
SemiconductorDevices: Gunn Diodes, Transit Time diodes, Schottky Barrier diodes, PIN diodes. Microwave
Tubes: Klystron,ReflexKlystron,Magnetron, TWT.BriefintroductiontoNBA,LNA

Module5:MicrowaveMeasurement
[4L]

Typical Microwave Test Bench & measurement VSWR meter, Tunable detector, Slotted line and Probe

detector,Frequency meter, Network analyzer, Measurement of VSWR - low, medium and high,
Measurement of power:low,mediumand high, Frequencymeasurement.

Textbooks:
1. SamuelYLiao, Microwave Devices&Circuits”,Prentice HallofIndia,2006.
2. SusrutDas,“MicrowaveEngineering”,OxfordUniversityPress,2014.

3. Annapurna DasandSisirKumarDas, “Microwave Engineering”, TataMc¢ GrawHilllnc.,3rdEdn.2015.

ReferenceBooks:
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1. D.M.Pozar,“MicrowaveEngineering.”,JohnWiley&sons,Inc.,2006.
2. R.E.Collins,MicrowaveCircuits,McGrawHill

3. M.L.Sosodia,G.S.Raghuvanshi,“MicrowaveCircuitsandPassive Devices”,2010

CO-PO-PSO MAPPING:

PO1|PO2|P0O3|PO4|PO5|PO6|PO7|PO8|PO9|PO10|PO11|P0O12|PSO1|PSO2|PSO3
cor| 32|11 |-|-12])-]1- 2 2 1 1 2 -
co2f 313|212 2)|1]-]- 1 2 2 2 2 -
co3| 2|2 |11 3|-|3]-1]-12 - - 2 1 2 -
coal212)|-11]-12]2 2 2 1 2 2 -
cos| 3| 3] 3 313101 -13 - - 2 2 1 -
AVG|2.6|2.4|18|15]|25]25]|1.25| - |25]| 1.7 2 161 16 | 1.8 -

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched.
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Course Name: Computer Network
CourseCode:EC 503
Contacts: 3:0:0

Total Contact Hours:36

Credit:3

Prerequisite: DigitalCommunication

CourseOutcomes:

CO1:AnalyzevariousprotocolsinDataCommunication
CO2:AnalyzeerrorcontrolandflowcontrolinDataCommunication
CO3:DesignNetworkingstructureinDatacommunication

CO4:Analyzevariousencryptiontechniques,identifysomeofthefactorsdrivingtheneedfornetworkSecurity.

CourseContent:

Module 1:

OverviewofDataCommunication:
[3L]

Introduction;physicalstructure(typeofconnection,topology),categoriesofnetwork(LAN,MAN,WAN); Internet:
briefhistory,Protocolsandstandards;Referencemodels:OSlreferencemodel, TCP/1Preferencemodel,
theircomparative study.

Module 2:

DataLinkLayers:
[7L]

Physical Level: Transmission media (guided & unguided); Circuit switching time division &
spacedivisionswitch, TDMbus

Pagel030f281
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Data link Layer: Types of errors, framing(character andbit stuffing), error detection& correctionmethods;
Flow control; Protocols: Stop & wait ARQ, Go-Back-N ARQ, Selective repeat ARQ,
HDLCMediumAccesssublayer:PointtoPointProtocol, TokenRing;Multipleaccessprotocols:PureALOHA , Slott
edALOHA,CSMA,CSMA/CD,CSMA/CATraditionalEthernet,fastEthernet(inbrief)

Module3:
NetworkLayers: [10L]

Networklayer:Internetworking&devices:Hubs,Bridges(Basicldea),Switches,Router, Gateway; Addressing: 1Pa
ddressing,subnetting;Routing:techniques,staticvs.dynamicrouting,SourceandHop-by- Hop routing
(Dijkastra,),Unicast Routing Protocols: RIP, OSPF, Other Protocols: ARP,IP, ICMP,IPV6

Transport layer: Process to Process delivery; UDP; TCP; Congestion Control: Open Loop, Closed
Loopchokepackets(Concept);Leakybucketalgorithm, Tokenbucketalgorithm, WLAN(Basicldea)

Module 4:

ApplicationLayers:
[4L]

ApplicationLayer:IntroductiontoDNS,SMTP,FTP,HTTP&WWW ,Bluetooth(Basicldea)

Module 5:

SecurityinNetworking:
[12L]

NeedforSecurity,SecurityAttack,SecurityServices,InformationSecurity, Methodsof Protection.

SymmetricKeyEncryption:DataEncryptionStandard(DES)Algorithm,DoubleandTripleDES,Securityof the
DES, Advanced Encryption Standard (AES) Algorithm, DES andAES
Comparison.PublicKeyEncryption:CharacteristicsofPublicKeySystem,RSATechnique, Cryptographic Hash
Functions,Digital Signature Threats to E-Mail, Requirements and Solutions, Encryption for Secure E-Mail,
SecureE-MailSystem.

Firewalls—Types,ComparisonofFirewall Types,FirewallConfigurations.

Pagel030f281



TextBooks:

1.

ReferenceBooks:

CO-POMapping:

B.A.Forouzan —Data CommunicationsandNetworking(3rdEd.)“~TMH

A.S.Tanenbaum—“ComputerNetworks(4thEd.)”—PearsonEducation/PH]I

W.Stallings—“Data andComputerCommunications(5thEd.)”—PHI/PearsonEducation

Zheng&Akhtar, NetworkforComputerScientists&Engineers,OUP

Black,Data & ComputerCommunication,PHI

Shay,UnderstandingData Communication&Network,Vikas

Walrand—“CommunicationNetworks”-TMH.

Leon,Garica,Widjaja—“CommunicationNetworks”-TMH
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WarwickFord,MichaelS.Baum,"SecureElectronicCommerce:BuildingthelnfrastructureforDigital

KuroseandRose—“ComputerNetworking-Atopdownapproachfeaturingtheinternet”—PearsonEducation

COs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Cco1 3 2 1 1 - - 1 - 3 3 1 1 2 2 2
CO2 2 2 3 3 2 2 - - 3 3 3 3 2 2 2
Cco3 2 2 2 2 2 1 - - 3 3 1 3 3 1 2
co4 3 2 2 2 2 3 - - 3 3 2 3 1 2 1
AVG 2.5 2 2 2 2 2 1 3 3 1.75 2.5 2 1.75 | 1.75

Weightage Values: 3 = Strongly matched, 2 = Moderately matched, 1 = Weakly matched, (-) = Notmatched
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Course Name: Mobile Communication and Network
Course Code:EC504A

Contacts:3:0:0

Total Contact hours: 36

Credits: 3

Prerequisite: Analog&Digital Communication

CourseOutcomes:

GraduatesoftheECEprogramwillbeable to:

CO1: DescribetheevolutionandHistoryofWirelessTechnology.
CO2: Explaincellularconceptformobilecommunication.

CO3: Learn radio signal propagation issues and different technological advancement of mobile
communication,Wirelessand Radio channels.

CO4: Compare 3G Cellular telephone data transfer rates with those over Wireless LAN and core networks
associatedwith3GCellularnetworks.

CO5:  Describe mobile IP allocation and function of the station roaming. and describe the new key
technologiesrelatedto 5G.

CourseContent:

Modulel:INTRODUCTION[3L]

Evolution of mobile radio communications, mobile radio systems around the world, trendsin cellular radio
andpersonal communication, first generation (1G), second generation (2G), third generation (3G), Fourth
Generation(4G) mobile cellular, 5G mobile cellular-Its use and underlying technologies to make up 5G,
differences betweenthe previous generations of mobile networks and 5G? How fast is 5G? Do | need a new
phone if I want 5G?introduction to 6GKeyenablers

Modulell: CELLULARCONCEPT
[OL]
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Limitations of conventional mobile system, Introduction to mobile cellular communication,
conceptoffrequencyreuse,clustersize,cellularsystemarchitecture,channelassignment  strategies, call handoff
strategies - hardhandoff and soft handoff, prioritizinghandoff; interference and system capacity, improving
capacity in cellularsystems—cellsplitting,sectoring,microcellzoneconcept,Co-
channelinterference,Propagationeffects-scattering,ground reflection,fading

Modulell1:DIFFERENTMOBILECOMMUNICATIONSYSTEMS
[6L]

GSM services and features, system architecture, GSM radio subsystem, GSM channel types, location
updating andcallsetup, WAP, SCSD, GPRS,EDGE, 3GW-CDMA;CDMAdigitalcellularstandard

ModulelV:WIRELESSNETWORKS
[8L]

AdvantagesandapplicationsofWirelessLAN,WLANtechnology —RFandIRwirelessLAN,
diffuse,quasidiffuseandpoint-topointiIRwirelessLAN,IEEE802.11,IEEE802.11architecture, IntroductiontoWI-
Fl,

HIPERLANZ2,Bluetooth— Bluetootharchitecture

ModuleV:MOBILENETWORK
[6L]

IntroductiontoMobilelP, requirements, IP packetdelivery,Agent discovery, Registration, Tunnelingand
encapsulation, Optimization,Reverse tunneling;Mobile ad-hoc networks— Routing, Destinationsequence
distance vector, Dynamic source routing and Alternative metrics, 4G Introduction and vision,Multi antenna
Technologies: MIMO; software defined radio, adaptive multiple antenna  techniques,
radioresourcemanagement, QOSrequirements. ATM andSONET

ModuleV1:5G-KEYTECHNOLOGIES:
[4L]

Smallcells:Past,present,andfuturetrendsofcellularnetworkscoverageandcapacityofsmallcellnetworksinterferen
cemanagement, D2D architectureTowards 0T Spectrumsharing.

MassiveMIMO:Point-to-point MIMO,VirtualMIMO(relaying), multiuseMIMOMassiveMIMO

Textbooks:
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1. TheodoreS.Rappaport,Wirelesscommunications:principlesandpractice,PHI/Pearsoneducation.

2. J.Schiller,Mobile communications,Addison-Wesley.

3.  WilliamC.Y.Lee,Mobile cellulartelecommunication—analoganddigitalsystems,McGrawHill,2nded.
ReferenceBooks:

1.Wang,WirelesscommunicationSystem,PearsonEducation2. Talukdar,Mobilecomputing, TMH
3.J.W. Mark,W. Zhuang,WirelessCommunication andNetworking,PHI

4.A.Santamariaetal, WirelessLANsystems,ArtechHouse.5.Stallings, WirelessCommunication&Networks,
PearsonEducation.

CO-POmapping:

PO1|PO2|PO3|PO4|PO5|PO6|PO7|PO8|PO9|PO10|PO11|PO12|PSO1|PSO2|PSO3
coi| 3 | 2 1132 |2]|2 3 2 1 3 2 2
co2| 2 2 3 2 2 2 3 2 3 2 3 2 2
co3| 2 3 3 3 2 1 2 3 1 3 1 2 2 2
coa| 2 2 3 3 3 3 2 2 3 2 3 1 3 2 1
co5| 2 2 3 3 2 2 2 3 2 3 2 2 1 2
AVG| 26|24 |18 |15]|25]|25]|1.25 25| 1.7 2 1.6 1.6 1.8 1.8

WeightageValues:3 =Stronglymatched,2 =Moderatelymatched,1 =Weaklymatched,(-)=Notmatched.
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Course Name: Fiber Optic Communication
CourseCode:EC504B

Contacts:3:0:0

Total Contact Hours: 36

Credit:3

Pre-requisite:

Basic Concepts of communication, basic concepts of solid-state device and band theory (direct-
indirectsemiconductor,degeneratesemiconductor), basics ofPhysics, Photodiode, LEDetc.

CourseOutcomes:

GraduatesoftheECEprogramwillbeableto:

CO1:Recognize andclassifythe structuresofOpticalfiber andtypes.
CO2:Discussthe channelimpairmentslike lossesanddispersion.
CO3:Classifythe Opticalsourcesanddetectorsandtodiscusstheirprinciple.

CO4: Familiar with Design considerations of fiber optic systems and to define the Wavelength Division
Multiplexing.(WDM)principles andconceptsand toperformcharacteristics ofopticalfiber,sourcesanddetectors.

CO5:Toanalyzeopticalfibermeasurementsystems.

Course Content:

Modulel:

[7L]

Introductiontocommunications
ystems:Principles,components

Different forms of communications in brief, advantages of optical fiber communication, Transmission
Characteristics.Briefaboutcurrentindustry trends inopticalcommunicationsystem.

Types of losses-Absorption losses, linear and nonlinear scattering losses, fiber bend losses, attenuation losses
OpticalFiberwaveguide:Structure,SingleandMultimodeoperation:basicconceptwithmathematicalexpression(n
oderivationis needed)

Attenuation,Materialandwave guide dispersion.
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Module2:

(8]

Components of Optical fiber communication systems- fiber connector and splicer, different types of fibers;
Couplers-three and four port couplers-star couplers-optical fiber directional coupler; optical isolators,
circulators, beam splittersand opticalmodulators.

Optical Sources: Light Emitting Diode; principle, structures, power and efficiency, coupling to fibers. Laser
diodes:principle,double
heterostructure,gainandindexguiding,distributedlasers.QuantumWellLasers; Modesandnarrowlinewidth lasers.
Modulation; Bandwidth for modulation, Optical transmitters: component. Optical Detectors: Devicetypes,
optical detection principles, efficiency, responsivity, bandwidth. Preamplifiers; noise sources, signal to
noiseratio.

Module3:
[11L]

Point-to-point link and Wavelength Division Multiplexing: Building blocks; Multiplexing; Intensity
Modulation/DirectDetectionsystem;Principleof Regeneration;WDM link,Opticalamplifiers;EDFA,SOA,
Ramanamplifier.

Dispersioncompensationandmanagement.

OpticalNetwork:LAN,MAN,WAN;Topologies:bus,star,ring;Ethernet;FDDI; Telecomnetworking:SDH/SONE
T.Different forms of access networks: Telephony; ISDN; Cable TV; Broadcast and Switched Networks; HFC
networks;FTTC,FTTH and FTTN networks.
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Module4:[9L]

CorrelationofNAaperturemeasurementsandmodefielddiameter.Measurementsofdistanceusingphasemeasurem
ent, Displacement measurement, Optical disks, recording of audio & video signals on optical disks,
massreplication by optical disk, direct read after write
(DRAW),datareadout,erasableopticaldisk,Holography,Attenuation measurements, Dispersion measurements,
Refractive Index Profile Measurements, NA measurements,PolarizationDepression Measurements,
BERMeasurements

Textbooks:

1. Optical Networks —Rajiv Ramaswami, K. N. Sivarajan, Galen H. Sasaki (Morgan-
Kaufman)2.OpticalFibreCommunication :John M. Senior(Pearson)

3.0OpticalCommunications: N.BalaSaraswathi, I.RaviKumar(LaxmiPublications)

ReferenceBooks
1.0OpticalCommunicationSystems:JohnGawar(PHI)2.OpticalFibreCommunication:Gerd Kaiser(TMH)
3.  FiberopticscommunicationbyG.PAgrawal.

4. RamanAmplifiersforcommunicationsbyM.N.Islam(Ed).

CO-POMapping:

COs/ PO1 |PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |PO8 |PO9 [PO10 |PO11 |PO12 |PSO1 |PSO2|PSO03
POs

CO1 3 3 2 2 2 1 - - - - - - - - 2
CO2 3 2 3 1 2 - - - - - - 1 - - -
CO3 3 3 2 1 1 - - 1 - 1 - - - - 1
CO4 3 3 2 1 2 1 1 - 1 - 1 - - - -
CO5 3 2 3 1 2 1 - 1 - 1 2 1 - - 1
AVG 3 2.6 2.4 1.2 1.8 1 1 1 1 1 15 1 1.3

WeightageValues:3 =Strongly matched,2 =Moderatelymatched,1 =Weaklymatched,(-)= Notmatched.
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CourseName: ELECTRONICS MEASUREMENT & INSTRUMENTATION
Course Code: EC504C

Contact:3:0:0

Total Contact Hours: 36

Credit:3

Prerequisites: Basic analoganddigitalelectroniccircuitsandprinciples.Basicelectronicsengineering,Basic
electricalengineering,

CourseOutcomes:

GraduatesoftheECEprogramwillbeableto:

COL1.: Students able to explain the characteristics, construction and working principle analog instruments like
PMMC,MI,Electrodynamometertypeand Energy meter.

CO2: Students able to demonstrate the principle to measure resistance, capacitance, inductance with the help
of Bridgebalancingtechnique

CO3: Students able to describe the construction and working principle of electronic instrument like: DSO,
DMM,spectrumanalyzer, distortion meter

CO4:Studentable toillustratethe functionalityofsensorandtransducerelement

CO5: Student able to demonstrate the principle of working of Telemetry System Display device, Interface
Standard,DataAcquisitionsystem,Advanced InstrumentsLikeOTDR,virtualinstrumentandPLC.

Modulel:

Characteristics of Instruments, Errors in Measurement, Units: Measurement Methods: Direct and
IndirectCharacteristicsofInstrument&MeasurementSystem: Staticanddynamic,accuracy,precision,sensitivity,r
esolution,dynamic range, linearity, Hysteresis, repeatability, loading effect. Types of Error (concept): Gross
Errors, SystematicErrors,RandomErrorUnitsandStandardinmeasurements— Concept ofCalibration

Module2:

Analoglnstruments:ConstructionandoperationofPMMCandMovinglrontypelnstrument: Itsapplicationtomeasure
current, voltage and resistance. Basic Construction and operation of Electrodynamometer type, rectifier
type,thermocouple type instrument Construction and operation of Electrodynamometer type wattmeter and

[3L]

[6L]
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single-phaseinductiontype energy meter

Module3:[6L]

Measurement of resistance and ACBridges: Wheatstone bridge, Kelvin double bridge, measurement of high
resistance ,Earth resistance measurement , localizing ground and short circuit fault . Potentiometer A.C.
Bridges: Maxwell’s Bridge —inductance, inductance -
capacitance,Anderson’sBridge,DeSauty’sBridge,Schering Bridge, Wien’sBridge

Module4:[6L]
Electronic Instrument: Constructionandoperation of DMM, Function Generator, DSO, Frequency Counter, L-

C-R. andQ-
Meter,DistortionMeter,SpectrumAnalyzer,resolution,sensitivity,andaccuracyspecificationofdigitalmeters.

Module5:[5L]

SensingElementandTransducer:Componentsoftransducer,Classificationofelectricaltransducerwithexample, Wo
rkingand application: Strain Gauges, Pirani Gauges, Semiconductor strain gauges, Thermistors,
Thermocouple, IC temperaturesensor,Inductivetransducer,LVDT, Capacitivetransducer, Piezo-
electrictransducer, LDR.

Module6:[5L]

Telemetry System, Display, Interface Standard: block diagram —land and R.F telemetry., Display Devices -
Application ofLED in display system, Fourteen Segment Display, Dot Matrix Display-3x5 dot ,27 dot ,5%7
dot, Application LCD indisplaysystem, Bus interfacestandard—GPIBinterfacebus (IEEE488)

Module7:[5L]

Data Acquisition and Advanced Instruments: Components of modern digital data acquisition system, Basic
concept of PLC&Virtuallnstrument,FibreOpticMeasurement-Splicing, OTDR,endto end lossmeasurement.

Textbook:

1. A .k.Sawhney,ElectricalandElectronicMeasurementsandMeasuringInstruments,DhanpatRai&Sons.
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2. Helfrick,Cooper,ModernElectroniclnstrumentationandMeasurementTechniques,PHIPublication.

ReferenceBook:

1. JB. Gupta , Electrical & Electronics Measurement and Instrumentation, SK Kataria Sons
KalsiElectroniclnstrumentation, TattaMcGraw-Hill

CO-POMapping:

COs\ |PO1 |PO2 |03 [PO4 [PO5 [PO6 |PO7 |PO8 |PO9 |PO10 [PO11 |PO12 [PSO1|PSO2|PSO3
POs

CO1 3 1 2 2 2 - - - 1 1 1 2 1 - -
CO2 3 2 1 2 1 - - - 1 2 1 2 1 2 -
CO3 3 3 3 2 3 - - - 1 2 2 3 - - -
CO4 3 3 3 3 3 2 2 2 2 2 1 3 1 - -
CO5 3 2 2 2 3 2 2 2 3 2 3 3 - 2 -

3 22 | 22 122 |24 2 2 2 |16] 18 | 1.6 | 2.6 1 2

WeightageValues:3 =Strongly matched,2 =Moderatelymatched,1 =Weaklymatched,(-)= Notmatched.


https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&amp%3Bfield-author=Helfrick&amp%3Bsearch-alias=stripbooks
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Course Name: Satellite Communication
CourseCode:EC504D

Contact:3:0:0

Total Contact Hours: 36

Credit:3

CourseOutcomes:

GraduatesoftheECEprogramwillbeableto:

CO1:Able tolearnthe orbitalaspectsofthesatelliteandthe designofsatellite links.
CO2:AbletounderstandtheSatellitetransponderand Earth StationDesign

CO3: Able to understand Multiple Access Techniques used in satellite communication
CO4:AbletorealizethevariousPropagationimpairmentson satellitecommunication
CO5: Able to comprehend satellite Navigation and the GPS, GIS and remote sensing

CourseContent:

Modulel:Satellite OrbitalMechanicsLauncher andSubsystems[8L]

OriginofSatellitecommunication,Currentstateofsatellitecommunication.Orbitalaspectofsatellitecommunication:
Orbital mechanism, equation of orbit, locating satellite in orbit, orbital elements, orbital perturbation, look
angle,orbital period and velocity, azimuth and orbital inclination, coverage angle slant range, placement of
satellite ingeostationary orbit. Space craft subsystem: Attitudeand orbit control system, Telemetry tracking
and commandsystem,powersystem,communication subsystem, antennasubsystems.

Module 2:SatelliteLinkDesign[5L]

Basic link analysis, interference analysis, attenuation due to rain, link with and without frequency reuse.
Systemnoise temperatureandG/Tratio,uplink design,downlinkdesign, ,designofsatellitelinkfor specified C/N.

Module3:SatelliteTransponderandEarthStationDesign[6L]

Transpondermodel,transponderchannelization,frequencyplans,processingtransponders.EarthStationTechnolog
y:EarthStationdesign;Earthstationantenna,gain,pointingloss,G/Tvariationandit’smeasurement,antenna
tracking,LNA, HPA, RF multiplexing, up converter, down converter, transponder hopping, polarization
hopping, redundancyconfiguration,factorsaffectingorbitutilization,tracking, equipmentforearthstation.

Module 4:Multiple AccessTechniques[6L]

Frequency Division Multiple Accesses: SPADE, FDM-FM-FDMA, Commanded FDM-FM-FDMA and SSB-
AM-FDMA, inter modulation products in FDMA, optimized carrier-to-inter modulation plus noise ratio. Time
divisionMultipleAccess:Principle, TDMAframestructure, TDMA Burststructure, TDMASuper

frame structure, Frame acquisition and synchronization. TDMA timing. Demand Assignment Multiple Access
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andDigital Speech interpolation. Type of demand assignment, DAMA characteristics, Real time frame
reconfiguration,DAMA.interfaces, SCPC-DAMA, CDMA,SDMA

Module5:PropagationEffectsonSatellite

Earth’s path — propagation effects, atmospheric absorption, Scintillation effects, Land andSea multipath,Rain
andice effects, Rain drop distribution, calculation of attenuation. Rain effects on Antenna noise temperature.
Encodingandforwarderrorcorrection:Errordetectionandcorrection,channelcapacity,errordetectingcodes-
linearblockcodes,cyclic codes. Introduction to VSAT systems: Low earth orbit and non-geostationary
satellite systems. Network errorcontrol poling VSAT network. Mobile satellite network: Operating
environment. MSAT network  concept, CDMAMSATrelink.Worldwidetimingbysatelliterelay.
DirectbroadcastTelevision DTHand Radio, SatellitePhone

Module 6:Satellite Navigation andRemoteSensing  [4L]

GlobalPositioningSystem(GPS),GlobalNavigationSatelliteSystems(GNSS),BasicconceptofGeographicinform
ationSystems (G1S), IdeaofRemoteSensing

TextBooks:

1. TimothyPratt,CharlesBostian, TeremyAllnutt,SatelliteCommunication,JohnWiley&Sons.

2. “SatelliteCommunication”,D.C.Agrawal,KhannaPublishers

3. “SatelliteCommunication”,DennisRoddy, 4thEdition,McGraw-Hilllnternationaledition,2006
4. MonojitMitra:Satellitecommunications,PrenticeHallofIndia

ReferenceBooks:

1. “SatelliteCommunication”,T.T.Hai.,Mc.GrawHillPublications

2. SatelliteCommunicationSystemsEngineering,W.L.Pitchand,H.L.Suyderhoud,R.A.Nelson,2ndEd.,PearsonEdu
cation, 2007.

3. SatelliteCommunication,MarkRChartrand,CenageLearning

4. J.J.Spilker Jr.,DigitalCommunicationbySatellite,Prentice Hall.

5. Bruce R.Elbert,Satellite CommunicationApplicationsHandBook,ArtechHouse.

CO-POMapping:

[7L]
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PO1 PO2 | PO3 |PO4 |POS |PO6 | PO7 | PO8 | PO9 |PO10|PO11|PO12PSO1|PSO2|PSO3
CO1 - 1 1 1 1 1 2 - - 2 2 1 3 2 -
CO2 1 1 2 1 2 1 1 - 1 1 2 2 2 2 -
CO3 - - - 1 1 2 1 - 2 1 1 2 2 2 -
CO4 1 - - 1 - 2 2 - - 2 2 1 1 3 -
CO5 1 1 2 1 2 1 1 - 1 1 2 2 3 2 -
AVG 1 1 1.7 1 |15 |14 |14 - 11314 |18 |16 |22 | 22| -

WeightageValues:3 =Strongly matched,2= Moderatelymatched, 1=Weakly matched,(-)=Notmatched.
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CourseName:ComputerArchitecture
CourseCode:EC505A

Contacts:3:0:0

TotalContactHours:36

Credit:3

Prerequisite: DigitalElectronics,AnalogElectronics,MicroprocessorandMicrocontroller,Sensors

CourseOutcomes:

GraduatesoftheECE programwillbeableto:

CO1:learnhowcomputerswork

CO2:know basicprinciplesofcomputer’sworking
CO3:analyzetheperformanceofcomputers
CO4:knowhowcomputersaredesignedandbuilt

CO5:understandissuesaffectingmodern processors(caches, pipelinesetc.)

CourseContent:

Modulel: [6L]
Basic Structure of Computers, Functional units, software, performance issues software, machine instructions

andprograms, Typesofinstructions, Instructionsets: Instructionformats,Assemblylanguage,
Stacks,Ques,Subroutines.

Module2:Processororganization, Informationrepresentation, numberformats. [4L]

Module3:
[10L]
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Multiplication & division, ALU design, Floating Point arithmetic, IEEE 754 floating point formats, Control
Design,Instruction sequencing, Interpretation, Hard wired control - Design methods, and CPU control unit.
MicroprogrammedControl - Basic concepts, minimizing microinstruction size, multiplier control unit.
Microprogrammed computers - CPUcontrolunit

Module4:[6L]

Memoryorganization,devicecharacteristics, RAM,ROM,Memorymanagement,ConceptofCache&associativem
emories,Virtualmemory,Systemorganization, Input-Outputsystems, Interrupt, DMA, Standardl/Ointerfaces

Module5:Conceptofparallelprocessing,Pipelining,Formsofparallelprocessing,interconnectnetwork

[4L]

Module6:
VHDLbasicsprogrammingconcept,Structural,dataflow,behavioral&mixedstylemodelingtechniques.[6L]

Text/ReferenceBooks:

6.

V.CarlHammacher, “ComputerOrganisation”,FifthEdition.

A.S.Tanenbum,“StructuredComputerOrganisation”,PHI, Thirdedition

Y.Chu,"Computer OrganizationandMicroprogramming”,II,EnglewoodChiffs,N.J.,PrenticeHallEdition

M.M.Mano,“ComputerSystemArchitecture”, Edition

C.W.Gear, “ComputerOrganizationandProgramming”,McGrawHill,N.V .Edition

HayesJ.P,“Computer ArchitectureandOrganization”,PHI,Secondedition

CO-POMapping:

Cos\PO PO |PO2 |PO3 [PO4 PO5 |PO6 PO7 |PO8 |PO9 |PO10 [PO11 |PO12 | PSO1 | PSO2 | PSO3
S 1

CO1 3 - 1 2 - 2 - - - - - 3 1 - -
CO2 - |2 - 3 - 1 - - - - ; 3 ) ) -
cO3 2 | - - - 2 - 3 - ; ; ; 3 ) ) -
CO4 3 | - 1 - - - 2 - - - - 3 1 - -
CO5 3 | - 2 - - 2 1 - ; - : 3 3 5 3

WeightageValues:3 =Strongly matched, 2 =Moderately matched, 1 =Weakly matched,(-)=Notmatched.
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Course Name: Digital Image & Video Processing
CourseCode:EC505B

Contact: 3:0:0

Total contact hour:36

Credits: 3

CourseOutcome:

GraduatesoftheECEprogramwillbeableto:

CO1: HaveaclearideaonDigitallmagingfundamentalsandimportanceofDigitallmageTransform.

Coz2:
UnderstandingtheimportanceofDigitalImageenhancementinspatialandfrequencydomainandfiltering
techniques.

CO3: ExplainingtherequirementsandtypesofimageCompressionanditsstandards.

CO4:

DemonstratethebasicconceptsofDigitalImageSegmentationandEdgedetectionofDigitalImages.
CO5:

FamiliarizewithSecurityinDigitallmageProcessingandBasicStepsofVideoProcessingandits2Dmodeli
ng.

Course Content:

Modulel:[7L]

Digital Imaging Fundamentals: Basic idea of Digital image, Pixel, Mathematical operation of Digital Image,
Sampling,Quantization,applicationofdigitalimageProcessingApplicationofArtificialIntelligence/MachineLear
ninginimageandVideo Processing[3]

TransformofDigitallmages:Importance
ofDigitallmageTransform,FourierTransformofDigitalimage(DFT),InverseFourier Transform (IDFT), Fast
Fourier Transform, Inverse Fast Fourier Transform, Application of Digital ImageTransformin
differentarea[4]
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Module2:[5L]

Digitallmage Enhancement:Importance
ofDigitallmageenhancement,enhancementinspatialandfrequencydomain,Bitplane slicing, Histogram,
Histogram Equalization, Mean and Median filtering in Digital Images, Frequency domainfilteringin
Digitallmages— LPF, HPFand BPF

Module3:[5L]

Digital Image Compression: Importance of Digital Image Compression, Types of Image Compression,
example of losslessand lossy compression, Image compression standards, Compression in spatial domain,
Wavelet based Digital imagecompression

Module4:[8L]

SegmentationofDigitallmages: ImportanceandapplicationsofDigitallmageSegmentation,Detectionofdiscontinu
ities,Segmentationbased on Thresholding and Region Growing[4]

EdgedetectioninDigitallmage
Processing:ImportanceofEdgedetectioninDigital ImageProcessing, TypesofEdgeDetection-
sobel,cannyandprewittedgedetectiontechniquesandmathematical Equationofeachoperator.[4]

Module5:[4L]

SecurityinDigitallmageProcessing: IntroductiontoDigitallmageSecurityanditsapplication,Imageencryptioninsp
atialand frequency domain

Basic ideaonCryptographySteganographyandWatermarkingfordigitalimage.
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Module6: [3L]

IntroductionofVideoProcessing:Basic
StepsofVideoProcessing: Analogvideo,DigitalVideo, TimevaryinglmageFormationmodels,
Geometriclmageformation,filteringoperations.

Module7: [4L]

2-D Motion Estimation: Optical flow, general methodologies, pixel-based motion estimation, Mesh based
motionEstimation, global Motion Estimation, Region based motion estimation, multi resolution motion estimation.
Waveformbasedcoding, Application ofmotionestimation in video coding.

Textbooks:

1. RafaelC.Gonzales,RichardE.Woods, “DigitallmageProcessing”, ThirdEdition,PearsonEducation,2010.

2. S.Annadurai,R.Shanmugalakshmi, “FundamentalsofDigitallmageProcessing”,PearsonEducation,2006
3. Yao wang, JoemOstarmannand Ya—quinZhang,“Videoprocessingandcommunication”,, PHI
References:

1. RafaelC.Gonzalez,RichardE.Woods,StevenL.Eddins,“DigitallmageProcessingUsing

MATLAB”, ThirdEditionTataMcGraw HillPvt. Ltd.,2011.

2. AnilJainK.“FundamentalsofDigitallmage Processing”,PHILearningPvt.Ltd.,2011.

3. WillliamKPratt,“DigitallmageProcessing”,JohnWilley,2002.

4. MalayK.Pakhira,“DigitallmageProcessingandPatternRecognition”,FirstEdition,PHILearningPvt.Ltd.,2011.
5. M.Tekalp,”DigitalvideoProcessing”,Prentice Halllnternational

CO-PO-PSO MAPPING:

PO1PO2PO3PO4PO5PO6PO7PO8POSPO10PO11PO12PSO1PSO2PSO3

co1 3 | 2 2 2 3] 2 3 2 3 3
CO2( 2|2 |2 2 313 2 3 3 2 3 3
COo3| 3 | 2 2 (3|22 2 3 3 3 3 3
co4/ 2 | 3|22 2 3] 2 3 1 2 3
CO5| 3 | 2 2 2|3 3 3 3 3
AVG|2.6(2.2| 2 |2 |3 |2]|2|25(28]| 2 3 3 122(28]| 3

WeightageValues:3 =Strongly matched,2 =Moderatelymatched,1 =Weaklymatched,(-)=Notmatched.
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CourseName: EmbeddedSystem
Course Code: EC505C
Contacts:3:0:0

TotalContactHours:36

Credit:3

Prerequisite:DigitalElectronics,AnalogElectronics,MicroprocessorandMicrocontroller,Sensors,
Actuators

CourseOQOutcomes:

GraduatesoftheECEprogramwillbeable to:

CO1:Know theoverviewofembeddedprocessors
CO2:Interfacethememorieswiththeembeddedprocessors
COa:Interfacesensors andactuatorswiththeprocessors

CO4: Establish parallel and serial communication with the processors through highspeedwireless
devices likeZigbee,Bluetooth, GSMmodulesetc.

CO5:Performrealtimeprojectswhichmaybebeneficialtothesociety

Course Content:

Modulel:[5L]

Introductiontoembeddedsystems:concept,generalpurposeprocessors,MicroprocessorandMicrocontroller

RISCandCISCprocessors,ALU,Von-NeumannandHarvardarchitecture,watchdogtimer,realtimeclock
Module2: [10L]

OverviewofEmbeddedProcessorsandRTOS: Classification:GPP,SPP,MULTI-
CORE,PopularMicrocontrollersusedinembeddedsystems-Atmega8/16/328Pprocessor, ARMCortex-
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I1Iprocessor,MicrocontrollersDatasheetstudy, CPLD,FPGA,EmbeddedprogrammingconceptsinC,C++,
JAVA Hardwaresoftwareco-design, Introduction toRTOS,SchedulingTechniques.

Module3:[5L]

Overview of Embedded Networking & Standards: RS232, RS485, SPI, I12C,U S B,
PCI, , CAN, Bluetooth,Zigbee

Module4:[6L]

OverviewofEmbeddedSensorsandTransducers:Pressure, Temperature, Acceleration,Ima
ge,Rain,Proximity,Hall-effect,Ultra-sonic

Module5:[4L]

Overviewofl/P-O/Pdevices&Interfacing:Keypad, TWS,JoyStick,SSL,LCD,VGA.

Module6:[6L]

ExamplesofEmbeddedSystem(CaseStudy):Mobilephones,loT,RFID,WSN,Robotics,Bi
omedical Applications.

Textbooks:

1. EmbeddedSystemsArchitecture,ProgrammingandDesign,RalKamal, TMH,2008.
2. IntroductiontoEmbeddedSystems:ShibuK.V.(TMH)

3. AnEmbeddedSoftwarePrimer,D.E.Simon.,PearsonEducation,1999.

4. EmbeddedSystems,Santanu Chattopadhaya,Pearson

5. EmbeddedSystems:L.B.Das,Pearson

ReferenceBooks:

1. EmbeddedSystemsDesign,HeathSteve,SecondEdition-2003,Newnes,
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2. ComputersasComponents;PrinciplesofEmbeddedComputingSystemDesign,WayneWolfH
arcourtindia, Morgan KaufmanPublishers, FirstindianReprint.2001.

3. EmbeddedSystemsDesign—
AunifiedHardware/Softwarelntroduction,FrankVahidandTonyGivargis,John Wiley, 2002.

4. DesignwithPICMicrocontrollers,J.B.Peatman,PearsonEducation,1998

CO-POMapping:

PO1PO2PO3P0O4PO5PO6PO7POSPOI9P10P11P12PSO1PSO2PSO3

coij3|3(2|-|1|-|-(-|11]1/2]1] 3 2 2
coz2|3|2(2|-|2|-12(1|2|1-]1] 3 3 2
co3|3|2(1/2|1|1|-|-|12|1|-]-]3 2 2

co4 3221111212121 3| 2|2

AVG 3 (23|18|15|13| 12 |1|18|1|2|1| 3 |23| 2

WeightageValues:3 =Strongly matched,2 =Moderatelymatched,1 =Weaklymatched,(-)= Notmatched.
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Course Name: Advanced PythonProgramming
CourseCode:EC505D

Contacts: 3:0:0

Total Contact Hours: 36

Credit: 3

Perquisite:BasicknowledgeofPython.

Courseoutcome:

GraduatesoftheECEprogramwillbeable to:

CO1:Able tounderstandBasic
datatypesandvariables,Basicoperators,controlstatement,stringoperations,ideaoflist,tuples &dictionary,
functionsin Python.

CO2:Abletounderstandclass,objects, InheritanceandPolymorphismusingPython.
COa3:Abletoillustrateexceptions,threadsinPython.
CO4:AbletodescribeGUlusingPython.

CO5:Able tounderstandnetworkinganddatabasehandlingusingPython.

CourseContent:

Module-1:IntroductiontoPython[4L]

Use IDLE to develop programs, Basic data types andvariables,Basicoperators, controlstatement,string
operations,ideaoflist, tuples&dictionary,functions.

Module-2:Classesandobjects:[4L]

Creatinga class,self-variable,constructor,typeof variables,namespace,instancemethod,classmethod,
staticmethod,passingmembertooneclasstoanotherclass,innerclass,descriptorsand metaclasses.

Module-3:InheritanceandPolymorphism:[5L]
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Constructorsininheritance,overridingsuperclassconstructorsandmethods,thesuper()method,single
andmultipleinheritance,methodresolutionorder,polymorphism,operatoroverloading,methodoverloading.

Module-4:Exceptions:[3L]

Errorsinpython,compiletime,runtimeerror&logicalerror,exceptions,exceptionhandling,typesofexceptions,exce
ptblock,assertstatement,userdefinedexceptions,loggingtheexceptions.

Module-5:Files:[4L]

Filedescriptors,readingandwritingfiles,workingwithtextfiles,workingwithbinaryfiles,the““with”statement,
pickle in python, seek()and tell)method, random accessingbinary filesusingmmap, zipping
andunzippingfiles,workingwithdirectories.

Module-6:Threads:[4L]

Single and multi-tasking, difference between processand thread, concurrentprogrammingand GIL,uses
ofthreads,creatingathreadswithoutusingaclass,creatingathreadbycreatingasubclasstothreadclass,creatinga
thread without creating a sub class to thread class, thread class method, single tasking usinga thread,
threadsynchronization,locks,semaphore,deadlock,communicatingbetweenthreads.

Module-7:Graphicaluserinterface:[4L]

Rootwindow,fontsand colours,workingwithcontainers,canvas,frame,widgets,arrangingwidgetsintheframe,
label widget, message widget, text, widget, scrollbar widget, checkbuttonwidget, entry widget,
spinboxwidget, listboxwidget,menuwidget.

Module-8:Networking:[4]L
TCP/IP protocol, userdatagramprotocol, sockets,knowing IP address, URL, readingthe sourcecodeof a

webpage, downloading a webpage from internet, downloading an image from internet, TCP/IP server,
TCP/IP client,UDPserver,Fileserver,File client,twowaycommunicationbetweenserverandclient,sendingmail.
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Module-9:Database connectivity[4L]

Types of databases used in Python, Overview of MySQL , setting the path to MySQL server,
InstallingMySQL.connector,retrieving all rowsfrom a table, insertingrows into table, deleting rowsfrom
tableand updatingrows inatableusingPython,creatingdatabasetableusingPython.

TextBooks:

1. Python: TheCompleteReferencebyMartinCBrown

2. AdvancedPythonProgrammingbyLanaroDr.Gabriele

3. ExpertPythonProgrammingbyMichalJaworskiand TarekZiade.

Referencebooks:

1. Allen Downey, Jeff Elkner and Chris Meyers, (2017), How To Think Like A Computer Scientist:Learning

WithPython,DreamTech

2. WesleyJChun,(2018),CorePythonProgramming,PrenticeHall

CO-POMapping:

cO pO1 pPO2 |PO3 pPO4 PPO5 |PO6 |PO7 |PO8 [PO9 |PO10 |PO11 [PO12 [PSO1 |PSO2 |PSO3
CO1 2 2 3 1 1 - - 1 2 1 1 1 3 2 2
CO2 3 3 3 3 1 - - 1 2 1 1 3 3 3 2
CO3 3 3 3 2 1 - - 1 2 1 1 3 3 2 2
cO4 3 3 3 1 1 - - 1 2 1 1 3 3 2 2
CO5 3 3 3 2 1 - - 1 2 1 1 2 2 2 2
AVG| 2.8 | 2.8 3 1.8 1 1 2 1 1 2.4 2.8 2.2 2

WeightageValues:3 =Strongly matched,2 =Moderatelymatched,1 =Weaklymatched,(-)= Notmatched.
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Course Name: Microprocessor and Microcontroller Lab
Course Code: EC591
Contact: 0:0:3

Credits: 1.5

Prerequisites: Knowledge in Digital Electronics
Course Outcome:
Upon the completion of the course the students will be able to

CO1: Solve small assignments using the 8085 basic instruction sets and memory mapping through trainer
kit and simulator.

CO2: Write 8085 assembly language programs like Addition, Subtraction, Multiplication,
Square, Complement, look up table, copying a block of memory, Shifting, Packing and unpacking
of BCD numbers, Ascending order, Descending order etc. using trainer Kkit.

CO3: Validate the interfacing technique using 8255 trainer Kits through subroutine calls and IN/OUT
instructions like glowing LEDs accordingly, stepper motor rotation etc.

CO4: Test fundamental of 8051 programs using the trainer kit.

ListofExperiments:

1. Familiarization with 8085 register level architecture, the basic instruction sets (data
transfer,arithmetic,logical,branching)andthetrainerkitcomponentsincludingthememorymap.

2. Familiarizationwith theprocessof storing,executing,and viewing thecontentsof
memoryaswellasregistersinthetrainerkit8085 and simulator throughsmallassignments.

3. Programming using 8085 kit and simulator for: Addition, Subtraction, Multiplication by repeatedaddition
method, Square, Complement, look up table, Copying a block of memory, Shifting, Packingand unpacking of BCD
numbers, Addition of BCD numbers, Binary to ASCII conversion, smallest andlargest number from an array of
numbers, Ascending order, Descending Order, String Matching,Multiplicationusingshiftandaddmethod.

4. Programusingsubroutinecalls andIN/OUTinstructions
using8255PPlonthetrainerkite.g.subroutine for delay, reading switch state and glowing LEDs
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accordingly, glowing of sevensegmentdisplay.

5. Programforserialcommunicationbetweentwotrainerkits.

6. Interfacingof8255:Keyboard,Steppermotorrotation.

7. Studyof8051Micro controllerkitand writingprograms.

Textbooks:

1. Microprocessorarchitecture,programmingandapplicationwith8085—R.Gaonkar,PenramInternational
2. The 8051 microcontroller- K.Ayala, Thomson

3. Microprocessors&interfacing —D.V.Hall, TataMcGraw-hill

4, Ray&Bhurchandi,AdvancedMicroprocessors&Peripherals, TMH

Department of Electronics & Communication Engineering
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5. The 8051microcontroller andEmbeddedsystems-Mazidi,MazidiandMcKinley,Pearson

6. AnlintroductiontoMicroprocessorandApplications —KrishnaKant,Macmillan.

ReferenceBooks:

1. Microprocessorsandmicrocontrollers-N.SenthilKumar,M.SaravananandJeevananthan, Oxforduniversity
press

2. 8086Microprocessor —KAyala,Cengage learning

3. The 8051microcontrollers—-Uma RaoandAndhePallavi, Pearson

CO-PO-PSO Mapping:

PO1 PO2 | PO3 |PO4 |PO5 |PO6 |PO7 | PO8 | PO9 | PO10 | PO11| PO12 | PSO1 | PSO2 | PSO3
co1 3 3 3 1 - - - - 3 2 - - 3 1 -
CO2 3 3 3 1 - - - - 3 2 - - 1 3 -
COo3 3 3 3 3 - - - - 3 2 - - 3 1 -
CO4 3 3 3 3 - - - - 3 2 - 3 3 3 1

WeightageValues:3 =Strongly matched,2 =Moderatelymatched,1 =Weaklymatched,(-)=Notmatched.

Department of Electronics & Communication Engineering




R21B.Tech (ECE)

Course Name: RF & Microwave Engineering Lab
Course Code: EC592
Contacts: 0:0:3

Credits: 1.5

Course Outcome:

Upon the completion of the course the students will be able to

CO1: Define, identify and list out special type transmission line, its characteristics in microwave
frequencies and concept of load.

CO2: Recognize, memorize, categorize, arrange and implement suitably the various microwave passive
devices with the utilization of engineering mathematics.

CO3: Analyses and use the various sources of microwave energy and the characters of its

operation.
CO4: Use, compute, solve, demonstrate and apply various hardware, software tools and measuring
instruments in

the field of Radio Frequencies, for the betterment of communication engineering, medical science
and

various domestic and commercial engineering.

ListofExperiments:

1. Determination of phase and group velocities in a waveguide carrying TE10 Wave
fromDispersiondiagram|[m—fPlot].

2. Measurement of unknown impedance using shift in minima technique using awaveguide testbench/Measurement

of the susceptance of an inductive and or a capacitive window wusing shift in minima
techniqueusingawaveguidetestbench

3. Studyofthe characteristicsofa ReflexKlystronoscillator
4. StudyofGunn-oscillatorCharacteristics using X-bandwaveguidetestbench.

5.  Measurement of coupling factor, Directivity, Insertion loss and Isolation of a Directional coupler using X-
bandwaveguidetestbench setup.

6. Scatteringmatrixofamagictee/E-planetee/H-planeteeusing waveguidetestbenchatX-band.
7.  Experimental/Simulation Study offilter(LPF, HPF, BPF)response.

8. Measuringofdielectricconstantofamaterialusing waveguidetestbenchatX-band.

ReferenceBooks:

1. ML Sisodia & GS Raghuvanshi Basic Microwave Techniques and Laboratory Manual; Wiley EasternLimited1987

2. ELGintztonMicrowaveMeasurements,McGraw-HillBookCo.

3. MSucherandJFox,HandbookofMicrowaveMeasurements, Voll,Wiley-Intersciencelnc.
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CO- PO-PSO Mapping:

POl1 |PO2 | PO3 |PO4 |PO5 |PO6 | PO7 |PO8 | PO9 |PO10 [POl11 [PO12 |PSO1 |PSO2 |PSO3
Co1 3 3 3 1 - - - - 3 2 - 3 3 1 -
COo2 3 3 3 1 - 1 - - 3 2 - 3 - - -
CO3 3 3 3 3 - - - - 3 2 - 3 3 1 -
CO4 3 3 3 3 3 - - 1 3 2 - 3 3 3 -

WeightageValues:3 =Strongly matched,2 =Moderatelymatched,1 =Weaklymatched,(-)= Notmatched
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CourseName:MobileCommunicationandNetworkLab
CourseCode: EC594A
Contacts:0:0:3

Credits: 1.5

CourseOutcome:

GraduatesoftheECEprogramwillbeableto:

CO1:UnderstandthepathLoss.
CO2:AnalyzetheHorizontal &verticalBeamPatternofaBasestationAntenna.

CO3:Understand the concept of co-channel interference and hence Signal to Interference andNoise Ratio.

CO4:Understand the impact of many different parameters influence the downlink C/I ratio like Cellradios,
Tx power of B.S, Frequency reuse, Sectoring, Shadowing effect, B.S. height, Path
lossexponent,Verticalbeamtilt.

CO5:Study the effect of handover threshold and margin on SINR and call drop probability andhandover
probability.

Listofexperiments:

1. Calculationofreceivedsignalstrengthasafunctionofdistanceofseparation,antennaheightandcarrierfrequency.

2. Tounderstand the impact of: -Transmitter Power, Pathloss exponent, Carrierfrequency, Receiver
antennaheight, Transmitterantennaheight.

3. Tocalculatepathlossexponentandvarianceofshadowfadingfrommeasurementsandhencefindthelarge-
scalepropagation'sstatisticalcharacteristics.

4. Tofindthe 3dBBandwidthofaBasestationAntenna.
5. Tocalculatetheprobabilitythatthereceived signallevelcrosses acertain sensitivitylevel.
6. Tounderstandtheconceptofco-channelinterferenceandhenceSignaltolnterferenceandNoiseRatio: Downlink:

To calculate & plot SINR vs. distance at the MS for adaptation of the following parameters: Shadowing
effect,VerticalBeamPattern, TiltAnglevariation.

Uplink:
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To calculate & plot SINR vs. distance at the MS for adaptation of the followingparameters: Shadowing
effect,VerticalBeamPattern, TiltAnglevariation.

7. Tounderstandthecellularfrequency reuseconceptfulfillingthefollowing objectives:Finding theco-
channelcellsforaparticularcell, Findingthecellclusterswithincertaingeographicarea.

8. Tostudythe effectofhandoverthresholdandmarginonSINRandcalldropprobabilityandhandoverprobability

9. Tostudytheoutageprobability, LCR&ADFin SISO forSelection Combining andMRC.
10. Tostudythe effectofdelayspreadonfrequencyselectivity.

11. Evaluate (by computer simulations) and make analysis of the performance of variousdigital modulations
asfollows:

12. DesigncellularFDMA/TDMAsystemstoachieveacertaingradeofserviceintermsof coverageandblockingprobability.
13. designcellular FDMA/TDMA systemsto achieveacertain gradeofserviceintermsofcoverage
andblockingprobability.

14. CharacterizationofradioAttenuationbymeansofpropagationModels.

Textbooks:

1. TheodoreS.Rappaport,Wirelesscommunications:principlesandpractice,PHI/Pearsoneducation.

2. J.Schiller,Mobile communications,Addison-Wesley.

3.  WilliamC.Y.Lee,Mobile cellulartelecommunication—analoganddigitalsystems,McGrawHill,2nded.
ReferenceBooks:

1.Wang, Wireless communication System, Pearson Education 2.Talukdar, Mobile computing,
TMH3.J.W.Mark,W. Zhuang,WirelessCommunication and Networking,PHI

4.A. Santamariaetal, WirelessLANsystems,ArtechHouse.5.Stallings,WirelessCommunication&Networks,
PearsonEducation



CO-POMapping:
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CO PO1 PO2 PO3 |PO4 PO5 PO6 [PO7 |PO8 PO9 |PO10 PO11 PO12 |PSO1 PSO2 |PSO3
CO1 3 2 - - 1 3 2 2 2 3 2 1 2 2 2
CO2 2 - 2 - 3 2 2 2 3 2 3 2 2 2 1
CO3 2 - 3 3 3 2 1 2 3 1 3 1 3 2 2
CO4 2 2 1 - 2 3 2 2 3 2 3 - 3 2 1
CO5 2 - 3 3 3 2 2 2 3 1 3 1 2 1 2
AVG | 22| 2 |23| 3 |24 |24|18| 2 (28|18 |28 |1.25|/24 18| 1.6

WeightageValues:3 =Strongly matched,2 =Moderatelymatched,1 =Weaklymatched,(-)= Notmatched.
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CourseName:FiberOpticCommunicationLab

CourseCode:EC594B

Contacts:0:0:3

Credits: 1.5

CourseOutcome:

GraduatesoftheECEprogramwillbeableto:

CO1: Basicknowledgeabouttheinputoutputcharacteristics.

CO2:Able to define and analyze the attenuation constant, bending loss.

COa3:Able to define, analyze and draw V-I characteristics of optical fiber.

CO4:Abletodefine,analyze anddrawP-Icharacteristicsofopticalfiber.

ListofExperiments:

4.

5

obticalfiber.

6

obticalfiber.

7.
8.

Demonstrateandstudy ofdifferenttypes ofOpticalfibersandconnectors.
Toestablishandstudyofa 650nmfiber opticanaloglinkanddigitallink.

Input-outputcharacteristicsusinglongopticalfiber.Calculationofattenuationperunitlengthofopticalfiber

Tocalculate attenuationconstant,bendingloss.

I-Vcharacteristicsof LED(i)usingopticalfiber betweenLEDandpowermeterand(ii)withoutusing

P-Icharacteristicsof LED(i)usingopticalfiberbetweenLEDandpowermeterand(ii)withoutusing

Tomeasurepropagationlossinopticalfibreusingopticalpowermeter.

Tomeasurethe Numerical Aperture (NA)ofthefibre
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Textbook

1. Optical Networks —Rajiv Ramaswami, K. N. Sivarajan, Galen H. Sasaki (Morgan-
Kaufman)2.OpticalFibreCommunication :John M. Senior(Pearson)

3.0OpticalCommunications: N.BalaSaraswathi, I.RaviKumar(LaxmiPublications)

ReferenceBooks

1.0OpticalCommunicationSystems:JohnGawar(PHI)2.Optical FibreCommunication :Gerd Kaiser(TMH)
3. FiberopticscommunicationbyG.PAgrawal.

4. RamanAmplifiersforcommunicationsbyM.N.Islam(Ed).

CO-POMapping

COs\ [PO1 [PO2 [PO3 [PO4 [PO5 [PO6 [PO7 [PO8 [PO9 |[POL1 [POL |POL [PSO1PSO2PSO3
POs L I

cor|3 |3 |2 |2 [2 |1 - 1-1-1T-1-"71-T»1-71-
co2(3 |2 [3 |t |2 [ - - 1-1-T-T-T11-1-T7T-
co3|3 |3 [2 |1 |1 [ - |- 1]21 -1 [-1-1T17]-T7-
Co4 |3 |3 [2 |1 [2 |1 1 -1 -1zt -71-71T-T7T-

WeightageValues:3 =Strongly matched,2 =Moderatelymatched,1 =Weaklymatched,(-)= Notmatched.
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Course Name: Measurement and Instrumentation Laboratory
CourseCode:EC594C
Contact: 0:0:3

Credit:1.5

Prerequisites: Conceptsofdifferentmeasuringsystem.

CourseOutcome:

GraduatesoftheECEprogramwillbeableto:

CO1: ConductexperimenttomeasureofResistance,Inductance,Capacitance,PowerandEnergy.

CO2: Students able to demonstrate the principle to measure resistance, capacitance, inductance with the
help ofBridgebalancingtechnique

COa3: Students able to describe the construction and working principle of electronic instrument
like:DSO,DMM, spectrumanalyzer, distortionmeter

CO4:  Studentabletoillustratethefunctionalityofsensorandtransducerelement
CO5:  Student able to demonstrate the principle of working of Telemetry System Display device,Interface

CO6:  Standard,DataAcquisition system,AdvancedInstrumentsLikeOTDR,virtualinstrumentandPLC.

ListofExperiment:

1. Measurementof powerinpolyphasecircuit.

2. Measurementofpower usinginstrumenttransformer.

3. Measurementofcapacitance usingScheringBridge technique aswellasLCRmeter.
4, Calibrationof DigitalEnergyMeter.

5. TestingofenergyMeter

6. Measurementof capacitance usingAndersonBridgetechnique aswellasL CRmeter.



7. Measurementoflowresistance usingKelvinDoublebridge.

8. Measurementof highresistanceandinsulationresistanceusingMegger.

9. UsageofDSOtocapturetransientlikestepchangein R-L-Ccircuit.

10. Currentmeasurementusing shunt, CT and HallSensor

11. Measurement ofcapacitancebyDesautybridge

12. Measurementof frequencybyWienBridge.

13. InnovativeExperiment

TextBook:

1. A .k.Sawhney,ElectricalandElectronicMeasurementsandMeasuringlnstruments
,DhanpatRai&Sons.

2. Helfrick,Cooper,ModernElectronicinstrumentationandMeasurementTechniques,PHIPublication.

Reference Book:

1. J.B. Gupta ,Electrical &Electronics Measurement and Instrumentation ,SK Kataria

SonsKalsi

,Ellecttroniclnsttrumenttattiion, TattaMcGraw-Hill
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CO-POMapping:

COs\ [PO1 |PO2 [PO3 |PO4 [PO5 [PO6 |PO7 (PO8 |PO9 [PO1 [PO1 |PO1 |PSO1[PSO2|PSO3

POs 0 1 2
Co1l| 3 1 2 2 2 - - - 1 1 1 2 - - -
coz2| 3 2 1 2 1 - - - 1 2 1 2 - - -
COo3| 3 3 3 2 3 - - - 1 2 2 3 - - -

Co4 | 3 3 3 3 3 2 2 2 2 2 1 3 - - -

CO5| 3 2 2 2 3 2 2 2 3 2 3 3 - - -

COo6 | 3 2 2 2 2 2 2 2 2 2 2 2 - - -

WeightageValues:3 =Strongly matched,2= Moderatelymatched, 1=Weakly matched,(-)=Notmatched.
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Course Name: Satellite Communication Laboratory
CourseCode:EC594D
Contacts: 0:0:3

Credit:1.5

CourseOutcomes:

Oncompletion ofthecoursestudents willbe:

CO1:Abletolearnthe orbitalaspectsofthe satelliteandthedesignofsatellitelinks.
CO2:AbletounderstandtheSatellitetransponderand Earth StationDesign.

CO3: Able to understand Multiple Access Techniques used in satellite communication.
CO4: Able to realize the various Propagation impairments on satellite communication.

COb5:AbletocomprehendsatelliteNavigationand theGPS, GlSand remotesensing.

ListofExperiments:

1. ToStudySatelliteTrainerkit.

2. Tosetupanactive satellitelink anddemonstrate linkfailoperation.

3. Tocommunicatevoice signalthroughsatellitelink.

4 To establish analog /digital Communication link and transmit and receive three Signals (audio, video,

tone)simultaneouslyusing satellitecommunication trainer.

5. Totransmitandreceive PCdata throughsatellite link.

6. Tofindthe linkC/NRatio

7. EvaluationofSNRinSatellite Links

8. ToobserveeffectofFadingmarginofreceivedsignalinsatellite link
9. ToStudyAnalysisofLinkPower BudgetEquation.

10. Tostudyanysoftware simulationtoolforsatellite Navigationandremote sensing.
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Textbooks:

1. Timothy Pratt, Charles Bastian, Tarmey All Nutt, Satellite Communication, John Wiley &Sons.
2. “SatelliteCommunication”,D.C.Agrawal, KhannaPublishers

3. “SatelliteCommunication”,DennisRoddy,4thEdition,McGraw-HillInternationaledition,2006

4, MonojetMitra:Satellitecommunications,PrenticeHallofIndia

ReferenceBooks:

1. “SatelliteCommunication”,T.T.Hai.,McGrawHillPublications

2. Satellite Communication Systems Engineering, W. L. Pitch and, H. L. Suyderhoud, R. A. Nelson, 2nd
Ed.,PearsonEducation, 2007.

3. SatelliteCommunication,MarkRChartrand,CenagelLearning

4, J.J.Spilker,Jr.,DigitalCommunicationbySatellite,PrenticeHall.

5. BruceR.Elbert,Satellite CommunicationApplicationsHandbook,ArtechHouse.

CO-POMapping:

PO1 PO2 PO3 PO4 PO5 PO6 [PO7 PO8 PO9 PO10PO11PO12 PSO1 PSO2 PSO3
CO1| 2 2 2 2 3 2 1 2 2 3 3 2 3
CO2| 2 3 3 3 3 1 1 2 2 3 3 2 3
CO3| 3 3 2 3 3 2 2 3 3 3 3 3 3
CO4| 3 3 2 2 2 1 1 1 1 2 3 1 2
CO5| 2 2 2 2 3 2 1 2 2 3 3 3 3
AVG| 24 | 26 | 22 |24 |28 | 16 |12 2 2 |28 3 22 | 28

WeightageValues:3 =Strongly matched,2 =Moderatelymatched,1 =Weaklymatched,(-)= Notmatched.
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CourseName:ComputerArchitectureLab
CourseCode: EC595A
Contacts:0:0:3

Credit:1.5

Prerequisite:DigitalElectronics,AnalogElectronics,MicroprocessorandMicrocontroller,Sensors,C/C
++programming,Python/JavaScriptprogramming

CourseOQOutcomes:

GraduatesoftheECEprogramwillbeableto:

COl:learnVHDLprogramming

CO2:implementarithmetic circuitsusingVHDLprogramming
CO3:implementRAMandROMarchitectures

COd4: designregister,counterandcontrolunit

CO5:implementcomplexprojectsrelatedtocomputerarchitecture

CourseContent

1. IntroductiontoHDL programming(includesdifferentmodelingstylesandprogramming
structure)

2. Programmingofbasicgates (AND, OR,NAND,NOR,XOR, XNOR)withHDL

3. Designofhalfadder,halfsubtractor,fulladderandfullsubtractor

4, 8-bitAdder(ParallelAdder),Subtraction(ParallelSubtractor/1’s

complement/2’scomplementtechnique)

5. Multiplication(Arraybaseddesign/ Radix-2Booth’salgorithm/ Karatsuba technique),
Division(Restoring/Non-Restoring algorithm)

6. Designofflipflops (D, TandJK)
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7. 8-bitRegisterdesign(withleftandrightshift feature)

8. 8-bitRAM designwithopcodefetchinganddatafetching

9. 8-bitsimpleALUdesign

10. 8-bitsimpleCPUdesign

Text/ReferenceBooks:

1. V.Carl[Hammacher, “ComputerOrganisation”, FifthEdition.

2. A.S.Tanenbum,“StructuredComputerOrganisation”,PHI, Thirdedition

3. Y.Chu,"ComputerOrganizationandMicroprogramming”,II,EnglewoodChiffs,N.J.,Prentice
HallEdition

4. M.M.Mano,“ComputerSystemArchitecture”,Edition

S. C.W.Gear, “ComputerOrganizationandProgramming”,McGrawHill,N.V .Edition
6. 6.HayesJ.P,“ComputerArchitectureandOrganization”,PHI,Secondedition

CO-POMapping:

PSO1PSO2PSO3
PO |PO [PO3 |PO4 |POS |PO6 |PO7 |PO8 PO9 [PO1 |PO1 |PO1
1|2 0 1 2
CO1 2 1 3 3 1 - -
- - - - 2 - 1 -
CO2 3 2 1 3 1 - -
- - - - - 2 - 2
CO3 3 1 3 3 - - -
- - - - 1 - 1 -
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CO4 2 1 3 2 3 - - -

CO5 3 1 3 2 3 - - -

WeightageValues:3 =Strongly matched,2 =Moderatelymatched,1 =Weaklymatched,(-)= Notmatched.
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CourseName:Digitallmage&VideoProcessingLab

Course Code: EC595B

Contacthour:0:0:3

Credits:1.5

CourseOutcome:

GraduatesoftheECEprogramwillbeableto:

CO1:

COz2:

COa:

CO4:

CO5:

Build knowledge on Digital Imaging fundamentals and Digital Image Transform.
Understanding Digital Image enhancement techniques in spatial and frequency domain
Explaining therequirementsandtypesoflmageCompression andits standards.
DemonstratetheSegmentationandEdgedetectiontechniquesofDigitalimages

BuildideasonDigitallmagesecurityand BasicStepsofVideoProcessing

ListofExperiments:

ConvertRGBDigitallmagesintoGrayscalelmagesandshowresult.
Transformagrayscaleimageintofrequencydomainandshowitsmagnitudeandphaseangle.
Displayhistogramofadigitalimageandequalizedtheimage.
ApplyLPFandHPFinaGrayscaleDigitallmageanddisplayresult.
ApplyMeanandMedianfilteringinaGrayscaleDigitallmageanddisplayresult.
CompressandreconstructaGrayscaleDigital Imagesinspatialdomain.
CompressandreconstructaGrayscaleDigitallmageinfrequencydomain.

Applysegmentationtechnique (anyone)inaDigitallmageanddisplayresult.
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9. ApplyEdgedetectiontechniqueinaDigitallmageanddisplayresult.

10. Applyanycryptographyor watermarkingtechniqueforimageencryptionanddisplayresult.
11. Experimentofdivisionofavideointoframes

12. ExperimentonFrequencydomainmotionestimation

13. ExperimentonKernelbasedtracking

14. Experimentonvideoshortboundarydetection

15. Innovative experiment

Textbooks:

1. RafaelC.Gonzales,RichardE.Woods,“DigitallmageProcessing”, ThirdEdition,PearsonEducation,2010.

2. S.Annadurai,R.Shanmugalakshmi, “FundamentalsofDigitallmageProcessing”,PearsonEducation,2006
3. Yao wang, JoemOstarmannand Ya—quinZhang,“Videoprocessingandcommunication”,, PHI
References:

1. RafaelC.Gonzalez,RichardE.Woods,StevenL.Eddins,“DigitallmageProcessingUsing

MATLAB”, ThirdEditionTataMcGraw HillPvt. Ltd.,2011.

2. AnilJainK.“FundamentalsofDigitallmage Processing”,PHILearningPvt.Ltd.,2011.

3. WillliamKPratt,“DigitallmageProcessing”,JohnWilley,2002.

4, MalayK.Pakhira, “DigitallmageProcessingandPatternRecognition”,FirstEdition,PHILearningPvt.Ltd.,2011.

5. M.Tekalp,“DigitalvideoProcessing”,Prentice HallInternational
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CO-PO-PSO Mapping:

PO | PO | PO | PO | PO | PO | PO | PO | PO | PO1 | PO1 | PO1 PSO | PSO | PSO

1023|456 |7 |8 |90 | 1| 2]1]|2]3
cor | 3|2 |- |2 |- |23 2| .-|-|2]3]?2
co2 | 2|22 |- |- |- |-]-|3]2/|.-|3|2]3]:2
co3 | 3| 2| -|2|3 |- |2|.|2]2/|.|3|3]3]:2
coa | 2 (3|2 2| - || -|-|3] 2| -|-|1]2]2
Cos |3 | 2 | - |2 |- |- -1-]3] 2 -1-13] 3]s

WeightageValues:3 =Strongly matched,2 =Moderatelymatched,1 =Weaklymatched,(-)= Notmatched.



CourseName:EmbeddedSystemLab
CourseCode: EC595C
Contacts:0:0:3

Credit:1.5

Prerequisite:DigitalElectronics,AnalogElectronics,MicroprocessorandMicrocontroller,Sensors,C/C
++programming,Python/JavaScriptprogramming

Course Outcomes:
Upon the completion of the course the students will be able to

CO1: Understand the Program embedded processors

CO2: Interface the memories with the embedded processors

COa3: Interface sensors and actuators with the processors

CO4: Establish parallel and serial communication with the processors through high speed
wireless devices like Zigbee, Bluetooth, GSM modules etc.

CO5: Perform real time projects which may be beneficial to the society

Course Content

1. Programming withARMprocessor/RaspberryPi/Arduino:

) IntroductiontoRaspberryPiandArduinoprogramming

i) LEDinterfacingwithRaspberryPi/Arduino

iii) ProximitysensorinterfacingwithRaspberry Pi/Arduino

Iv) UltrasonicsensorinterfacingwithRaspberryPi/Arduino

V) ServomotorinterfacingwithRaspberry Pi/Arduino

vi) SevensegmentdisplayinterfacingwithRaspberryPi/Arduino
vii) ADCandDACinterfacingwithRaspberryPi/Arduino

viii) TrafficlightmanagementwithRaspberryPi/Arduino

IX) Anyinnovativeexperiments

2. Programming withAtmega8/16/328Pprocessor:



i) LEDinterfacingwithAtmega8/16/328P

i) ProximitysensorinterfacingwithAtmega8/16/328P

i) UltrasonicsensorinterfacingwithAtmega8/16/328P

Iv) TemperatureandHumiditysensor interfacingwithAtmega8/16/328P
V) ServomotorinterfacingwithAtmega8/16/328P

vi) SevensegmentdisplayinterfacingwithAtmega8/16/328P

vii) SerialcommunicationwithAtmega8/16/328P

viii) BluetoothinterfacingwithAtmega8/16/328P

IX) GSMinterfacingwithAtmega8/16/328P

3. Anyinnovativeexperiments

4, ProgrammingwithFPGA:

) Introduction toVHDLprogramming

i) Datatypeandlibrarydeclaration

iii) Differentstylesofprogramming:Dataflow,BehavioralandStructural
iv) Loopconceptsandarraydeclaration

V) Combinationalcircuitsdesign

vi) Sequentialcircuitsdesign

vii) FSMimplementation

viii) InterfacingFPGAboardwithsensors

Textbooks:

1. AnEmbeddedSoftwarePrimer,D.E.Simon.,PearsonEducation,1999.

2. DesignwithPICMicrocontrollers,J.B.Peatman,PearsonEducation,1998
3. VHDLPrimer,J.Bhaskar,PearsonEducation,3"™Edition

ReferenceBooks:



1.

2.

DigitalSystemsDesignUsingVHDL,CharlesH.Roth,Jr.,PWSPublishingCompany

ComputersasComponents;PrinciplesofEmbeddedComputingSystemDesign,WayneWolfH
arcourtIndia, Morgan KaufmanPublishers, FirstindianReprint.2001.

CO-PO-PSO Mapping:

PO1 PO2 [PO3 PO4 PO5 PO6 PO7 PO8 PO9 [PO10 [PO11 |PO12PSO1 PSO2 PSO3
Colt |3 |3 |2 |- |1 |- |- |-]1 1 - 1 3 2 -
Co2 |3 |2 |2 |- |- |- |-11]2 1 - 1 3 3 -
Co3 |3 |2 |1 |2 |1 |1 |- 1]-12 1 - - 3 2 -
Co4 |3 |2 |2 |1 |1 |1 |- |1]2 1 1 1 3 3 -

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched.
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Course Name: Advanced Python Programming Lab

Course Code:EC595D

Contact: 0:0:3

Credits: 1.5

Course outcome:

Upon the completion of the course the students will be able to

CO1: Understand class and objects

CO2: Analyze exceptions and threads

CO3: Evaluate polymorphism

CO4: Apply GUI using Python

CO5: Apply networking and database using Python

ListofExperiments:

5.

6

WriteaPythonprogramtoimportbuilt-inarraymoduleanddisplaythenamespaceofthesaidmodule.

WriteaPythonprogramtocreateaclassanddisplaythenamespaceofthesaidclass.

WriteaPythonprogramtocreateaninstanceofaspecifiedclassanddisplaythenamespaceofthesaidinstance.

Usinginitmethodimplementaconstructor.
WritePythonprogramtoimplementinheritance.

CreateaPythonclassnamedCircleconstructedbyaradiusandtwomethodswhichwillcomputetheareaand

theperimeterofacircle.

7.

8.

9.

1
0

1

1

1

InsertanddeletedatafromalinkedlistusinglnsertandDeleteclass.
WritePythonprogramtoimplementPolymorphism.
WritePythonprogramtooverrideMagicMethods.
0. WritePythonprogramtocreateasimplecalculator,wheretheuserwillenteranumberinatextfield,and either add it to
r subtractit froma runningtotal, which wewill display.Wewill alsoallowtheusertoreset thetotal.
1. Implementthread-basedparallelismusingPython
2. Networkingusingsocketmoduleimplementingaserverandclient.
3. CreateMySQL database and retrieving all rows from a table,inserting rows intotable,deleting

rowsfromtableandupdatingrowsinatableusingPython.
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Textbooks:

1. Python:TheCompleteReferencebyMartinCBrown

2. AdvancedPythonProgrammingbyLanaroDr.Gabriele

3. ExpertPythonProgrammingbyMichalJaworskiand TarekZiade.

Referencebooks:

1. Allen Downey, Jeff Elkner and Chris Meyers, (2017), How To Think Like A Computer Scientist:Learning

WithPython,DreamTech

2. WesleyJChun,(2018),CorePythonProgramming,PrenticeHall

CO-PO-PSO Mapping:

COs PO1 PO2 PO3 PO4 POS PO6 POT PO8 PO9 |PO10|PO11 |PO12 [PSO1 |PSO2 | PSO3
Co1 3 3 3 3 3 2 - - 3 2 - 2 1 2 3
CO2 3 3 3 3 3 2 2 - 3 2 - 2 2 2 3
CO3 3 3 3 3 3 2 - - 3 2 - 2 1 3 3
CO4 3 3 3 3 3 2 1 - 3 2 - 2 3 2 3
CO5 3 3 3 3 3 2 - - 3 2 - 2 2 1 3

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched.
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Stream: ECE

Subject Name: MinorProject-1
Subject Code: PR591

Contact hour: 2P

Total contact hour- 20

Credits: 1
Prerequisite: Course completed up to 4™ semester in UG ECE

Course Objective:

Prepare students with foundation knowledge in a project domain through surveying, designing, implementing, observing
and reporting.

Methodology:
1. Thinking: Discussion on innovative idea.
2. Exploring: Survey of recent research.
3. Implementing: Project guidance to basic prototype implementation.
4. Documenting: Guidance on reporting and conference paper writing.

5. Each Minor Project-1 group should submit the following under their semester project report submission with
items not limited to,

Title, certificates, declaration by student, acknowledgement, Table of Contents, abstract, keywords,
Introduction, Literature Survey, System Analysis (if applicable),
System Design (if applicable), Coding, Testing (if applicable), Conclusion, Future
Scope of work), reference

Course outcome:

Sem. |Course Title (Code) CO Codes  |Course Outcomes
No. On completion of the course students will be able to
CO1 Apply the knowledge acquired through survey of recent research to
set the project goal.
CcO?2 Distinguish the way of implementation of prototype
5 Minor Project-1 (PR591) |[CO3 Identify the fault issue through various case study
CO4 Implement the prototype using modern tools
CcO5 Demonstrate the project design to share the idea through
conference/workshop/seminar etc.

CO-PO-PSO MAPPING:
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COs\POs PO1 PO2 PO3 [PO4 PO5 PO6 PO7 [PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CcO1 313 |3 |2 |1]1]s3 1 1 3 2 3

cO2 31313 |3]3 3| 3 2 3 3 3 2
CO3 2 3 13| 2|2 |3]3]2 2 3 3 2 1
cO4 1 13]3]2)3 3123 2 3 3 3 3
CO5 3 2 13|32 3| 3 2 3 3 3 2
AVG 2.4 3 2.8 2.6/ 2.4 1.67 3 2.75 2.4 1.67 2 3 2.8 2.8 2

Stream: ECE

Subject Name: Skill Development V: Soft Skill & Aptitude-I1
Subject Code: PR592
Contact hour:1P

Total contact hour- 10

Credits: 0.5
Prerequisite: Course completed up to 4™ semester in UG ECE

Objective:

Business Communication: To improve Communications skills, current English usage, debates, language
games, situational dialogues, precis writing, essay writing, presentations.

Presentation Skills: To prepare for effective presentations, presentation for small groups and large groups,
marketing and business presentations.

Business Correspondence: To explore the hidden potential of clear writing by identifying misused words,
applications and requests, positive and negative responses to requests, routine messages, memos, report
writing, organizing meetings, preparation of agenda and minutes, business etiquette, telephone etiquette, e-
mail etiquette.

Benefits from the Training: To unveil the ability to communicate clearly and concisely as an advantage to a
promising manager. The students will soon realize that fluency and command over speaking and writing gives
them an edge while interacting with people at all levels.

Behavioral Skills: to identify an array of skills related to personal growth for efficient functioning constitutes
the training. Students are made to realize their strengths and weaknesses so that they are able to grasp the true
essence of development. They are made to take part in role plays, games, and puzzles that demonstrate the
attributes needed for assertiveness, interpersonal relationships, negotiations, time and goal management,
leadership skills, and conflict management.



Course outcome:
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Sem
No.

.|Course Title
(Code)

CO Codes

Course Outcomes

On completion of the course students will be able to

5th

V: Soft Skil
Aptitude-
(PR592)

Skill Development

| &
I

CO1

Activate teamwork through learning to connect and work with others to
achieve goa[ for a set task

CO2

Build responsibility for one’s self, learning self-reliance and independence.

CO3

Communicate and demonstrate with clear briefing and listening skills, not
being afraid to ask for help and support when necessary

CO4

Construct emotional maturity and emotional health by learning to handle
emotions including tolerance and behavioural responses, building positive
friendships and bonding with peers and classmates, learning to show
understanding and to demonstrate respect for the opinions, personal space
and beliefs of others

CO5

Explore Leadership quality by assessing the requirements of a task,
identifying the strengths within the team, utilising the diverse skills of the
group to achieve the set objective, awareness of risk/safety

CO6

Grow confidence and enthusiasm for learning by developing self-
motivation, raised aspirations and belief in one’s own abilities, defining and

committing to achieving one’s goals

CO-PO-PSO MAPPING:

COs\P PO1 [PO2 PO3 PO4 |PO5 PO PO PO [PO9 PO10 PPO1 POL1 PSO1  |PSO SO
Os 6 7 8 1 P 2 B
cor | 3 | 3| 3 2 | 1|13 1 1 3 2 3

co> | 3 | 3| 3 3 | 3 3| 3 2 | 3 3 3 [ 2
cos | 3 2 3 | 3|2 3| 3 2 3 3 3 [ 2
cos | 2 3 3 |2 23[3] 2 2 3 3 2 | 1
cos | 1| 3| 3 2 | 3 3|2 3 2 | 3 3 3] 3
cos 2 | 3 3 | 3|2 |33 3 3 3 2
AVG | 24| 27| 283| 267| 25| 1.| 3 |2 | 25| 167 | 2| 3 | 2833 | 28| 2

5 75 8 33
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CourseName:Constitutionofindia
CourseCode:MC 501
Contacts:2:0:0

Total Contact Hours: 24

Credit:0

Prerequisite:None

CourseOutcomes:

GraduatesoftheECEprogramwillbeableto:

CO1.:ldentifyandexplore the basicfeaturesandmodalitiesofIndianconstitution.
CO2:Differentiateandrelatethefunctioningofindianparliamentarysystematthecentreandstatelevel.
COa3:Differentiatethe variousaspectsofindianLegalSystemanditsrelatedbodies.

CO4: Understand the structure and composition of Indian constitution.

CourseContent

Modulel:Introduction:
“Constitution”-

HistoricalBackgroundoftheConstituentAssembly,IndianConstitutionanditsSalientFeatures,thePreambleoftheC
onstitution.

Module2:FundamentalRights,FundamentalDuties,Directive PrinciplesofState Policy:
TheRighttoEquality
The RighttoFreedom:I(Article19)

The Right to Freedom: 1l (Articles 20, 21 and 22) TheRightagainstExploitation

The Right to freedom of ReligionCultural and Educational rightsTheRightto Property

TheRighttoConstitutionalRemedies TheDirectivePrinciplesFundamentalDuties

[4]

[8]
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Module3:UnionGovernmentanditsAdministration [6]Stru
StateRelations,AmendmentoftheConstitutionalPowersandProcedure, Thehistoricalperspectivesoftheconstitutio
nalamendmentsinindia,EmergencyProvisions:NationalEmergency,PresidentRule,Financial Emergency,andLo
calSelfGovernment—ConstitutionalSchemein India.

Module4:TheMachineryofGovernmentintheState [6]Pow
—The Independence ofthe Supreme Court,AppointmentofJudges
StateExecutives—

PowersandFunctionsoftheGovernor,PowersandFunctionsoftheChiefMinister,FunctionsofStateCabinet,
Functionsof StateLegislature, Functionsof HighCourtandSubordinateCourts.

Text/ReferenceBooks:

1. IndianConstitutionbyD.D.Basu, ThePublisher,LexisNexis

2. ConstitutionofIndiabySubhasCKasyap, Vitasta Publishing

3. The Constitutionofindia,P.MBakshi,UniversalLawPublishingCo.Ltd,NewDelhi,2003.

4, IndianConstitutionTextBook- Avasthi,Avasthi,Publisher: LAKSHMINARAINAGARWAL



R21B.Tech (ECE)

CO-POMapping:

COs\POs |PO1 [PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |PO8 |PO9 |PO10 |PO11 |PO12
COo1 3 - 2 2 - 2 - 3 - 1 3 3
CO2 3 2 - 1 - 1 - 2 2 3 3 3
CO3 3 - 1 - - 3 - 2 - 1 3 3
CO4 2 2 - 1 - 1 - 2 2 3 3 3

WeightageValues:3 =Strongly matched,2 =Moderatelymatched,1 =Weaklymatched,(-)= Notmatched.
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R21(B.TechECE)

CurriculumforB.Tech
UnderAutonomy
Electronics&CommunicationEngineering
(EffectiveFrom2021-22admissionBatch)

L-Lecture; T-Tutorial;P-Practical[1L=1Cr,1T=1Cr,1P=0.5Cr]

3rdYear2"iSemester:6"Semester

Sl. Category |CourseCode (CourseTitle Hoursperweek  [Credits
No. Unit
L |T |P |Total
A. THEORY
1 HSMC HSMC604 [EconomicsforEngineers 210 |0 2 2
2 PC EC601 \VLSI& Microelectronics 31010 3 3
3 PC EC602 ControlSystem 310 |0 3 3
4 PE EC603 ProfessionalElective-111 31010 3 3

A:InformationTheory&Coding
B: Renewable Energy Sources & Applications
C:NanoTechnology

D:RemoteSensing& GIS

5 OE EC604 Open Elective-I 31010 3 3
/A:ObjectOrientedProgrammingusingJAVA.
B: Fundamentals of Sensors & Transducers
C:IntroductiontoQuantumComputing

D:FundamentalsofOperatingSystem

6 OE EC605 Open Elective-II 310 |0 3 3

IA:DatabaseManagementSystem
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B: 3D Printing and Design
C:Web Intelligence& Big Data

D:ScientificComputing

B.PRACTICAL
7 PC EC691 VLSI& MicroelectronicsLab 010 |3 3 15
8 PC EC692 ControlSystem Lab 0|0 |3 3 15
9 OE EC694 OpenElective-1Lab 0|0 |3 3 15

/A: Object Oriented Programming using JAVA
Lab
B:FundamentalsofSensors&TransducersLab
C:Quantum Computing Lab

D:FundamentalsofOperatingSystemLab

10 OE EC695 OpenElective-11Lab 0|0 |3 3 15
IA:DatabaseManagementSystemLab
B:3DPrinting and DesignLab

C: Web Intelligence& Big Data Lab

D:ScientificComputing Lab

11 | PROJECT [PR691 MinorProjectl| 0|0 |3 2 1

12 | PROJECT [|PR692 Skill Development VI1:SoftSkill&Aptitude-I11 0 (0|1 1 0.5

C.MANDATORYACTIVITIES/COURSES

13 MC MC601 IntellectualProperty Right 2|10]|0| 2 0

TOTALCREDITWITHOUTMOOCSCOURSES 24.5

D.MOOCSCOURSES**

141 MOOCS HMG601 MOOCSCOURSE-V 3 1 |0| 4 4

COURSES

TOTALCREDITWITHMOOCSCOURSES 28.5

**MOOCSCOURSESforHONOURS/MINORDegreeareProgramspecificandtobetakenfrom MOOCS BASKET
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Course Name: Economics for Engineers
CourseCode:HSMC604

Contact:2:0:0

Total ContactHours:24

Credits: 2

Prerequisites:NIL

CourseOutcome:

GraduatesoftheECEprogram willbeableto:

CO1: Toldentifyvarioususesforscares resources

Cco2: Tounderstandkey economic concepts andimplementinrealworldproblems

COa: Toapplycriticalthinkingskillstoanalyzefinancialdataandtheirimpacts.

CO4: Toevaluate business performancethroughcostaccountingprinciples

Coursecontents:

Module-1.IntroductiontoEconomics: [2L]

Meaning,NatureandScopeofEconomics

Module- 2. TheoryofDemandandSupply: [4L]

Concept of demand, Determinants of demand, Individual and Market Demand, Exception to thelaw of
demand. Concept of Supply, Shiftin Demand and Supply Curve, Movement along thedemand and supply
curve, Determinants of equilibrium price and quantity, Elasticity of Demandand Supply.

Module -3.Theoryof Production andCosts: [6L]
concept of Production function, types of pf
Productionfunction,LawsofreturntoscaleandvariableProportion,CostFunction, TypesofCost Function,

Different Cost curves, RelationbetweenAverageandmarginalcost,Relationshipbetween

ShortRuncostsandLongRuncosts,Profitmaximization
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Module-4.MacroeconomicAggregatesandConcepts: [3L]

GDP,GNP.ConceptsofNationalIncome.ConceptofBusinessCycle.

Module-5.Inflation [2L]

Concept,CausesandRemediesofinflation.

Module-6.Accounting: [4L]

BasicconceptofJournal,PreparationoflncomeStatement,andBalanceSheet.

Module-7.CostVolumeProfitAnalysis: [3L]

Contribution, P/V Ratio, Break-Even Point, Margin of Safety, Short term decision making: Makeor Buy,
Shut-down point,ExportPricing, Opportunityand Sunk cost.

ReferenceBooks:

1. EconomicsbyLipseyandChrystal

2. ModernEconomicTheorybyK.K.Dewett.

3. PrincipleofEconomics byH.L.Ahuja

4. EngineeringEconomicsbyR.PaneerSeelvan:

5. ModernAccountancybyHanif&Mukherjee
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CO-POmapping

CQOs PO1 PO2 |PO3 |PO4 |PO5 |PO6 |PO7 PO8 |PO9 |PO10 [PO11 [PO12 PSO1 PSO2|PSO3
CO1 3 - 1 - - - 2 1 - 2 - 1

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

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

Cco4 1 - - 3 - - 2 - - 3 2 1

AVG| 1 2 2 2 3 3 2 1 1 2.25 2 1

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=
Notmatched.



Course Name: VLSI & Microelectronics
Course Code: EC601
Contact: 3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisite:BasicconceptofElectronicDevices,Analog&DigitalElectronicCircuits

Course Outcomes

CO1: Able to illustrate scale of integration — SSI, MSI, LSI, VLSI, Moor’s Law, scaling, short channel
effect, VLSI design flow, FPGA architecture, classify Standard IC &ASIC, and construct gate level circuit
with the help of PAL & PLA architecture.

CO2: Able to analyze CMOS inverter voltage transfer characteristics with the parameters — VIL , VIH , VOL
, VOH , Vth and based on the knowledge of digital circuit design methodology like — CMOS , Pass transistor
, TG, DCVSL , dynamic logic , NORA , able to construct schematic of simple and complex combinational
circuit , sequential circuit(SR flip-flop , JK flip-flop , D flip flop ) , 6 T - SRAM Cell , 3T- DRAM cell using
MOSFET.

CO3:Able to estimate the value of resistance of current source/sink, MOS diode , current of current mirror
circuit , voltage of reference circuits (voltage divider , threshold voltage references and band gap reference),
value of parameters to design CMOS differential amplifier , resistance of switch capacitor circuit , gain of
switch capacitor integrator and 1st order switch capacitor filter based on the concept of small signal model &
switching characteristics of MOSFET.

CO4:Able to describe the fabrication steps of ICs and construct the stick diagram & layout of CMOS
inverter & basic gates based on lambda and micron design rules.

CO5:Able to estimate the gate delay, dynamic power, short circuit power and leakage power and total power
consumption across CMOS inverter circuit with the help of switching activity, saturation & linear region
current equations of MOSFETs and principle of charging & discharging of capacitor.



CourseContent

Modulel:IntroductiontolC
[5L]

Integrated Circuits — Advantages, disadvantages, limitations; Scale of Integration — SSI, MSI, LSI, VLSI,
ULSI; Moor’s Law; Scaling of MOSFET-Constant field scaling and constant voltage scaling, Short Channel
Effects; VLSI design flow, Y- Chart, IC Classification —Standard IC and ASIC, PAL, PLA, FPGA
Architecture.

Module2: DigitalVLSICircuitDesign[11L]Inverter Characteristics [2L]

Resistive load inverter — VVoltage transfer characteristics (VTC, significance ofparameters (only expression,
no derivation) -VIL, VIH, VOL, VOH, Vth; CMOS inverter - VTC, Noise margin and aspect ratio of
symmetric CMOS inverter.

CombinationalLogicCircuitDesign
[6L]

Circuit design using Static CMOS style — basic gates, design of circuit for product of sum (POS) and sum of
product (SOP) expression, Complex logic circuit, full adder; Circuit design using pseudo NMOS logic,
DCVSL Logic, TG Logic, Pass Transistor Logic, Complementary pass transistor logic, Dynamic logic,
domino logic, NORA logic.

Sequential Circuit and Semiconductor Memory Design [3L]

Bistable Circuit -Design of CMOS S-R & J-K Latch, CMOS Clocked SR & JK Latch /Master —slave JK Flip-
flop, CMOS D Flip-flop; 6T SRAM cell and 3T DRAM cell design.

Module 3: Analog VLSI Circuit Design [9L]

Small Signal model of MOSFET; Analog sub-circuits -MOS Switch, Active resistorssMOS Diode , Current
source and Sink ,Current Mirror ; Current and voltage references-voltage divider , MOS equivalent of P-N
junction Voltage reference , Threshold voltage reference , Band gap reference (Basic Principle) ; Switch-
Capacitor Circuit — resistance emulation of series , parallel and series-parallel circuit , Switch capacitor
integrator and filter (1st order only) ;CMOS differential amplifier — design parameters ;Output amplifier
(basic circuit) ; Block diagram of two-stage CMOS OP-AMP ( description only)

Module4:LayoutDesignRules andFabricationStepsoflCs [6L]

Micron and lambda design rules; Stick diagram and Layout - CMOS Inverter, NAND and NOR gate;
Fabrications steps of IC — Wafer preparation, Oxidation, photolithography, etching, diffusion, ion-
implantation, metallization, and packaging. CMOS N-Well Process, overview of P-well and twin-tub



process.

Module 5: Introduction to Low Power and High-Speed VLSI Circuit Design[5L]

Dynamic power, short circuit power and leakage power in CMOS Inverter; Switching activity & Logical
effort of basic gates; Timing parameters (concept only) —Critical path, arrival time, slack, skew, set-up time,
hold time, gate delay and path delay, delay time expression of CMOS inverter (expression only), Adiabatic
logic (basic concept)

Text Books:

1.

2.

Digital Integrated Circuit , J.M.Rabaey, Chandrakasan, Nicolic, Pearson Education.
CMOS Digital Integrated Circuits Analysis and Design , S.M.Kang & Y.Leblebici, TMH.
CMOS Analog Circuit Design , Allen & Holberg , Oxford

Design of Analog CMOS Integrated Circuits, Behzad Razavi, TMH .

Reference Books:

1.

2.

3.

4.

5.

Microelectronic Circuits, Sedra & Smith, Oxford

Introduction to VLSI Circuits and System, Uyemura , Wiley
VLSI Design, Debaprasad Das, Oxford
VLSI Design and EDA Tools , Angsuman Sarkar , Swapnadip De , C.K. Sarkar , Scitech

VLSI Design Techniques for Analog and Digital Circuits , Geiger , Allen , Strader , TMH

CO-POmapping:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Cco1 2 2 3 1 1 - 1 1 2 1 1 1 3 2
co2| 3 3 3 3 1 2 - 1 2 1 3 3 3
Cco3 3 3 3 2 1 - 2 1 2 1 3 2
co4| 3 3 1 1 - - 1 2 1 3 2
cos| 3 3 1 1 2 2 1 2 1 3 2
AVG| 2.8 | 2.8 3 1.6 1 2 1.7 1 2 1 1 2.6 3 2.2




CourseName: ControlSystems
Course Code: EC602
Contact: 3:0:0

Total Contact Hours: 36

Credits:3

Pre requisite: Concepts in electrical circuits (Studied in Basic Electrical), Fundamentalconcepts on
LaplaceTransformation (studied inMathematics)

CourseQutcome:

Aftercompletingthecoursethestudentwillbeableto:

CO1: Apply modelling techniques to represent physical systems and distinguish betweenopenloop
and closed loop controlsystems.

CO2: Determine the time responses of different type of systems and compute time
domainspecifications.

CO3:Analyzethestabilityofcontrolsystemsusingroot-locus.

CO4: Examine the relative stability of control systems using frequency domain analysis

.CO5:Design controllers according todesired performancespecifications.

ModulelINTRODUCTION TOCONTROLSYSTEMS&MODELLING [7L]

BasicElementsofControlSystem,Linear,Non-LinerandDiscrete TimeSystem(Introduction & Concept
) Open loop and Closed loop systems — Differential equation oncontrol system — About transfer
function and its generation technique, Modelling of Electricaland mechanical systems - Block
diagram reduction techniques - Signal flow graph, mason’sgainformula.

Modulell TIMERESPONSEANALYSIS [5L]

Time response analysis —Different input deterministic test response — Order and Type of thesystems
incorporation with time response-First Order Systems - Impulse and Step Responseanalysis



ofsecond ordersystems-Steady stateerrorsanderror constants.

ModulellISTABILITYANALYSIS [6L]

Routh -Hurwitz Criterion, Root Locus Algorithm, Construction of Root Locus, Effect
ofadditionofpoleandzero on therootlocus,Application of RootLocusDiagram.

ModulelVFREQUENCYRESPONSEANALYSIS [6L]

ConceptofFrequencyResponseofasystem,BodePlotComputational Algorithm,Construction of Bode
diagram, Polar Plot, Phase and gain margin Nyquist Plot,
InterpretationofBodeandNyquistplot,Stabilityanalysisusingfrequencydomainspecifications.Correlati
onbetween time&frequency responseincontrolsystem.

ModuleVCLASSICALCONTROLDESIGN TECHNIQUES [4L]

Introduction to PI, PD and PID Controllers, Tuning of PID controller using Ziegler-
Nicholsmethods,Introduction tolead,lagandlead-lag compensator.

ModuleVI STATESPACEANALYSIS OFCONTINUOUSTIMESYSTEMS [6L]

Concepts of state, state variables and state model, derivation of state models from
blockdiagrams,Diagonalization-Solvingthe TimeinvariantstateEquations-State TransitionMatrix  and
it’s Properties — Concepts of Controllability and Observability. Concept of statefeedback.

ModuleVIIADVANCEDCONTROLSYSTEMANDITSAPPLICATION [2L]

Concept of Robust Control,Adaptive Control and Model Predictive Control. Application
ofadvancedcontrolsystem(Robotics, Trafficsystemandradartracking) indifferentfields.

TextBooks:

1. AutomaticControlSystems8thedition—by B.C.Kuo 2003-JohnWiley andson’s,
2. ControlSystems Engineering —byl.J.NagrathandM.Gopal,NewAgeInternational
(P)Limited,Publishers,2ndedition.

3. ControlSystems—byRameshBabu



ReferenceBooks:

1. Modern Control Engineering — by Katsuhiko Ogata — Prentice Hall of India Pvt. Ltd.,

3rdedition,1998.

CO-POmapping:

PO1|PO2|PO3|PO4|PO5|PO6|PO7|PO8|PO9|PO10|PO11|PO12|PSO1|PSO2|PSO3
coil 3 | 3| 2 1 1 1 3 2
co2| 3 2 2 2 1 1 3 2
co3| 3 2 1 2 2 1 3 2
co4| 3 1 2 1 1 3 2
cos| 1 1 3 2 2 1 1 3 1
AVG| 26| 18] 2 2 1.8 1 1 3 1.8




CourseName:Information Theory&Coding
Course Code: EC603A

Contact:3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisite:DigitalEelctronics,probability

CourseOQOutcomes:

COl:Understandthe conceptsofinformation,mutualinformationandentropyandvarioussourcecodingtechniques.

CO2:Analysetheneedforerrorcontroltechniquesinadigitalcommunicationsystemchannelmodels,channelcapacit
y andchannelcoding techniques.

CO3:Applylinearalgebra,conceptofGaloisfield,conjugateroots,minimalpolynomialinchannelcodingtechniques
forerrorcontrol.

CO4:Generatedifferenterrorcontrolcodeslikelinearblockcodes,cycliccodes,BCHcodes,andperformerror
detection and correction.

CO5:Designthecircuitfor differenterrorcontrolcodingtechniques.

CourseContent

Modulel:Source Coding [6L]

Uncertaintyandinformation,averagemutualinformationandentropy,informationmeasuresforcontinuou
srandomvariables,sourcecodingtheorem,Huffmancodes.Shannon-FanoCoding.

Module2: Channel CapacityandCoding [4L]

Channelmodels,channelcapacity,channelcoding,informationcapacitytheorem, TheShannonlimit.



Module3:LinearandBlockCodesforErrorCorrection [6L]

Matrixdescriptionoflinearblockcodes,equivalentcodes,paritycheckmatrix,decodingofalinearblock,Sta
ndardarrayandsyndromedetectioncode,perfectcodes,Hammingcodes.

Module4:CyclicCodes [6L]

Polynomials,divisionalgorithmforpolynomials,amethodforgeneratingcycliccodes,matrixdescriptiono
fcycliccodes,decoding cycliccodes,Encodingand Decodingcircuit

Module5:BCH Codes [6L]

Set,group,fields,GaloisfieldPrimitiveelements,minimalpolynomials,generatorpolynomialsinterms  of
minimalpolynomials, examples of BCHcodes.

Module6: OtherCodes: [BL]
ConvolutionalCodes:Encoding,statediagram,

Tree codes, trellis codes, polynomial description of convolutional codes, distance notions
forconvolutionalcodes,thegeneratingfunction,matrixrepresentationofconvolutionalcodes,decodingof
convolutionalcodes, Viterbidecoding,examplesofconvolutionalcodes, Turbocodes, Turbodecoding.

ApplicationofinformationTheoryandCodinginCyberSecurity,SignalProcessingApplicationofinforma
tionTheoryandCodingin MachineLearning

TextBooks:

1.Information theory, coding and cryptography - Ranjan Bose; TMH.2.IntroductiontoErrorControlCodes -

Salvatore Gravano,Oxford

3.Information theory, coding andcryptography—A Saha, SMondal;Pearson

ReferenceBooks:

1.Information and Coding - N Abramson; McGraw Hill.2.Introduction to Information Theory - M
Mansurpur; McGraw Hill.3.InformationTheory-RBAsh;PrenticeHall.



4,

5.

CO-POMapping:

ErrorControlCoding - ShuLinandDJCostelloJr;PrenticeHall.

ToddKMoon,-ErrorCorrectionCoding:MathematicalMethodsandAlgorithms,JohnWiley&Sons

PO1(PO2|PO3|PO4|PO5|PO6|PO7|PO8|PO9|PO10|PO11|PO12|PSO1|PSO2|PSO3
cory 3|3 |3fj1|3]ry11f1}f1 113 3 2 2
co2| 3|33 |1f3]1f1]1f1]1 113 3 2 2
co3| 3|3 |33 |3|12]2|1]1f?1 2 3 3 2 2
coa| 3|3 (3|3 |3|122|1|1] 2 113 3 2 1
cos| 3|3 |33 |3|1]2]|1]|2]|2 2 3 3 1 1
AVG| 3 | 3 | 3 |22| 3 |14|16]| 1 |12] 14| 14| 3 3 | 18] 16




CourseName:RenewableEnergySources&Applications
CourseCode:EC603B

Contact:3:0:0

Total Contact Hours:36

Credit:3

Prerequisite:Renewable EnergySources&Applications

CourseOutcomes:

COL1:ExplaintheimportanceofRenewableenergyoverconventionalprocess

CO2: Describe different methods of Power generation from the Non- conventional sources
likeSolar, Wind Energy, Biomass, Geothermal energy, OTEC, Tidal energy, MHD Power
generationschemes.

CO3:Analyzethedifferenttechniques
ofgridintegrationofthepowergeneratedfromrenewableenergysourceswiththeinitiationof
powerelectronicconvertersanddrives.

CO4:Designdifferenthybridenergysystems andenergystoragesystems.

CourseContent

Modulel: [2L]

Renewable and non-renewable energy sources, energy consumption as a measure of
Nation’sdevelopment&economic growth; strategy formeeting the futureenergy
requirementsGlobaland National scenarios, Prospects of renewable energy sources. Impact of
renewable energygenerationon environment, KyotoProtocol.

Module2: [OL]



SOLAR ENERGY: Solar radiation - beam and diffuse radiation, solar constant, earth sun
angles,attenuation and measurement of solar radiation, local solar time, derived solar angles,
sunrise,sunsetand day length.

SOLARTHERMALCOLLECTORS&HEATING:Flatplatecollectors,Concentratingcollectors, Solar
airheaters-types, storage of solar energy-thermal storage, solar water heaters,solardistillation,
solarcooker, solarheating &cooling of buildings.

SOLARPHOTOVOLTAICSYSTEMS: Theoryofsolarcells,different typesofPVCells,Mono-
polyCrystallineandamorphousSiliconsolarcells.Conceptofmodule,array.Classification of PV
systems,Advantages and disadvantages. Efficiency and cost of PV systems&itsapplications.

Module3: [5L]

Principleofwindenergyconversion;Basiccomponentsofwindenergyconversionsystems;wind mill
components, various types and their constructional features; design considerations ofhorizontal and
vertical axis wind machines: analysis of aerodynamic forces acting on wind millblades and
estimation of power output from wind turbine; wind data and importance of siteselection,
characteristics of different types of wind, generators used with wind turbines. Merits &demerits.

Module4: [2L]
HYDELENERGY

Electricitygenerationfrommicrohydelplants,location,auxiliariesandassociatedproblems.Advantages
&disadvantages.

Module5: [6L]
BIOMASS ENERGY

CharacteristicsandPropertiesofBiomass,StructuralcomponentsofBiomass,Biomassconversiontechnol
ogies-Biomassconversionroutes,Biochemicaland Thermo—chemicalroutes, Industrial Biogas
generation plants- Transformation of Biomass to
Biogas,classification,advantagesanddisadvantages,constructionaldetails,siteselection,digesterdesignc
onsideration, filling a digester for starting, maintaining biogas production, Fuel properties of
biogas,utilization of biogas, Biodiesel.



Module6: [2L]
GEOTHERMALENERGY

Estimationandnatureofgeothermalenergy,geothermalsourcesandresourceslikehydrothermal, geo-
pressured hot dry rock, magma. Advantages, disadvantages and application ofgeothermalenergy,
prospectsof geothermalenergyinindia.

Module7: [2L]
ENERGY FROMOCEAN

Ocean  Thermal  Electric  Conversion  (OTEC)systems  like  opencycle, closed
cycle,Hybridcycle,prospectsofOTECinIndia.OceanEnergyfromtides,basicprincipleoftidalpower,sing
le basin and double basin tidalpower plants, advantages, limitation and scope of tidalenergy. Wave
energy and power from wave, wave energy conversion devices, advantages anddisadvantages of
waveenergy.

Module8:MAGNETOHYDRODYNAMIC POWERGENERATION: [2L]

PrincipleofMHDpowergeneration,ClassificationofMHDsystem,Designproblemsanddevelopments,ga
sconductivity,materials forMHDgenerators andfutureprospects.

Module9:HYDROGEN ENERGY: [2L]

Introduction,HydrogenProductionmethods,Hydrogenstorage,hydrogentransportation,utilizationof
hydrogen gas,hydrogen asalternativefuelfor vehicles.

Module10:FUELCELL: [2L]

Introduction, principle of operation of fuel cell. Types of fuel cells, efficiency of fuel
cell,applicationof fuelcells, limitations.



Modulell:HYBRID SYSTEMS:

[2L]

Introductiontohybridsystems,NeedforHybridSystems,DifferenttypeofHybridsystemslikeDiesel-

PV,Wind-PV,Microhydel-PV, Biomass-Dieselsystems.

TextBooks:

1.  NonConventionalEnergyResources,ShobhNathSingh,PEARSON.

2. NonConventionalEnergyResourceshySHasanSaeed,DKSharma,S.k.Kataria&Sons

NONCONVENTIONALRESOURCESOFENERGY,G.S.SAWHNEY EasternEconomyEditio

n

4.  NonConventionalEnergyResources,B.HKhan,McGrawHill Education(Chennai)

ReferenceBooks:

1. NonConventionalEnergyResources,N.K.Bansal,Vikas.

2. NonConventional
EnergyResourcesAndUtilisation. ErR.KRajput,SChandPublishers.3.RaiG.D.,“Non—
ConventionalEnergySources”,KhannaPublishers, 1993.

4.RaiG.D.,“SolarEnergyUtilisation”,KhannaPublishers, 1993.

CO-POMapping:

COs [PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 |PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
Col | 3|3 |1 1 - 2 - 2 2 2 3 3 2
coz | 3 2 | 2 1123 - 2 1 2 3 3 2
Co3 | 3 2 |1 |3 - 3 |1 1 1 1 3 3 2
co4 | 2 2 |1 1 - 3|1 1 1 1 3 3 2
AVG |28 23 (13|15| 2 |28 1 15|13 | 15 3 3 2




CourseName:NanoElectronics
CourseCode:EC603C
Contact:3:0:0

Total Contact Hours:36

Credit:3

CourseOutcome:
Aftersuccessfulcompletionofthiscourse,studentsshouldbeableto:
COL1: Explain the fundamental science and quantum mechanics.

CO2:comprehendthe basicsof nano-electronicsandthephenomena involvedintheoperationofnano-
devices.

COa3:explainthefabricationdetailsandanalyticaltechniquesofnanomaterials.

CO4: realizetheadvantagesofthenano-materialsanditsappropriateuseinsolvingpracticalproblems.

Prerequisite:

Thecandidatesshouldhavethebasicknowledgeofmaterialsphysics andchargetransportphenomenain
electronicdevices.

CourseContent:

Modulel:Introduction andBackground [8L]

Introductiontonano-

electronics,Limitationsofconventionalmicroelectronics, Trendsinmicroelectronics and
optoelectronics. Mesoscopic physics, characteristic lengths in mesoscopicsystems. Basics of
Quantum  Mechanics:  Schrodinger  equation, Density of  States. Particle in
aboxconcepts,Degeneracy.Bandtheoryofsolids,Kronig-
PenneyModel,Brillouinzones,Quantummechanicalcoherence



Modulell:Fabrication [10L]

Introduction to methods for fabrication of nano-layers, different approaches, physical
vapourdeposition, chemical vapour  deposition. MolecularBeam Epitaxy, lon
Implantation,Formationof Silicon Dioxide- dry and wet oxidation methods. Fabrication of
nanoparticles- grinding withiron balls, laser ablation, reduction methods, sol-gel, self-assembly,
precipitation of quantumdots. MEMS/NEMS design, processing, Oxidation, Sputter deposition,
Evaporation, Chemicalvapordepositionetc.

Modulelll :NanoDevices [10L]

Classification of Nanostructures, Low dimensional structures: Quantum wells, wires and
dots,Densityofstatesanddimensionality.Basicpropertiesoftwodimensionalsemiconductornanostructur
es,carbon nanotubeand graphene

Introduction to scaling — Scaling of physical systems — Geometric scaling & Electrical
systemscaling, The Single-Electron Transistor: Single-Electron Transistor Logic, Other SET and
FETStructures, Carbon Nanotube Transistors (FETs and SETs), Semiconductor Nanowire FETS
andSETs,CoulombBlockade ina Nanocapacitor,Hot
electrotransistors,MolecularSETsandMolecularElectronics.ResonantTunnelingDiode,Coulombdots,
Quantumblockade

ModulelV:Characterization [8L]

Introduction to characterization,characterizationtools used for nanomaterials,
Microscopeanditstypes-
opticalandelectronmicroscope.PrincipleofoperationofScanningTunnelingMicroscope, Atomic Force
Microscope, Scanning Electron microscope, Specimen interaction.Transmission Electron
Microscope, X-Ray Diffraction analysis, UV-Vis spectroscopy, Particlesizeanalyzer

TextBooks

1. DavidJ.Griffiths,IntroductiontoQuantumMechanics,Cambridgelndia
2. V.V.Mitin,V.A Kochelap&M.Stroscio,IntroductiontoNanoelectronics,Cambridgelndia

2. K.K.Chattopadhyay,IntroductiontoNanoscience andNanotechnology,PHI



3. S.Krishnamoorthy,Nanomaterials: A GuidetoFabricationandApplications,CRCPress

ReferenceBooks

1. NanoTechnologyandNanoElectronics—
Materials,devicesandmeasurementTechniquesbyWRFahrner— Springer

2. Nano:The Essentials—UnderstandingNanoScienceandNanotechnology
byT.Pradeep, TataMcGraw Hill.

3. IntroductiontoNano—BasicstoNanoscienceandNanotechnologybySengupta&Sarkar—Springer

CO-POMapping:

CO PSO1 | PSO2 | PSO3

PO1| PO2 | PO3 |PO4 |POS5| PO6 |PO7|PO8| PO9 | PO10 | PO11 | PO12

col 3 1 1 2 1 1 - - - 1 2 1 2 2 2
co2 | 3 2 2 1 1 - 2 1 1 1 1 2 3 2 1
CO3 | 2 3 1 2 1 1 1 2 - - 1 1 2 2 2
co2 | 3 2 2 1 1 - 2 1 1 1 1 2 3 2 1

AVG | 2.8 2 1.5 | 15 1 1 1.7 | 1.3 1 1 1.3 1.5 2.5 2 1.5




Course Name: Remote Sensing & GIS

CourseCode: EC603D

Contact: 3:0:0

Total Contact Hours: 36

Credits:3

Pre-Requisite:Analog&Digital Communication,EM Theory&Antenna

CourseOutcomes:

Attheendofthis course,students willbeableto
COl:Interpretthebasicconceptofremotesensingand GIS.

CO2:Recognize theprinciplesofaerialandsatellite remotesensing.

CO3:Describedifferent typesofsensorsinremotesensingand datarepresentationinGIS.
CO4:Explaintheaboutthedifferentkinds of radarforatmosphericremotesensing.

CO5: ApplyknowledgeofGISsoftwareandabletoworkwithGlSsoftwareinvariousapplicationfields.
CO6:Applybasicprocedures ofdigitalimageprocessingfor RS imageenhancementanalysis.

Course Content:

Modulel:Introduction [2L]

ConceptofRemoteSensing:RemoteSensing,Data,SourcesofEnergy, InteractionwithAtmosphereandTarget,Reco
rdingof Energy,ConceptofGIS,typesofGIS data:Civilian&Military,commercial GIS softwares

Modulell:Radio WavePropagation [10L]

BasicRadiopropagationmechanism:Shortdistance&longdistancepropagationcases.FreespacePropagat
ionmodels.Diffraction,ReflectionandScattering. Variationoftheearth’sreflectivitywithangleofincidenc
e,wavelengthandgeographicallocation;Seasonal
variationofreflectivity;EffectsofSolarradiation,Earth’sthermalradiation,atmosphericradiation,cosmic
backgroundnoise&atmosphericvariation.



Modulelll:Remote Sensing [12L]

SensorsandCameras:opticalandinfrareddetectorsandfilters,opticalandinfraredcameras;microwaveand
millimeterwaveradiometers;scanningsystems,mechanicalandelectronicsystems;scattermeter;altimete
r.Radar Imaging GPS: Calibration, Requirement of Ground Truth Data, Parameters of Ground
TruthingAtmosphericCondition,SurfaceWater,FactorsofSpecialMeasurement—
SunAngle,Aerosol,Haze,WaterVapor. Remote Sensing of Atmosphere and Sea State: Passive and
active remote sensing; Side LookingAirborne Radar (SLAR); Synthetic Aperture Radar (SAR);
Along Track Scanning Radiometer (ATSR),Laboratorymeasurementsof remotesensing parameters.

ModulelV:GeographiclnterpretationSystem

InterpretationofSensingData:Photo-
interpretation,imageandpatternrecognition;Spectralinterpretationofremotesensingimagery; Interpretat
ionofthermalmaps;Colorcodingandenhancement; Computer
interpretationofimages.Tropicalrainfallmeasurements; Microwavesensingofseasurface. GISSoftware
features,user-basedupdationofinformationsystem

TextBooks:
1. R.P.Gupta,“RemoteSensingGeology”,2ndEdition.2003,Springer

2. J.R.Jensen,2014,“RemoteSensingoftheEnvironment: AnEarthResourcePerspective”,2ndEdition.2
014,Pearson Education Limited.

3. AnjiReddy,M.,“GeoinformaticsforEnvironmentalManagement”,2004.B.S.Publications.
ReferenceBooks:

1. N.A.Armand,V.M.Polyakov,“RadioPropagationandRemoteSensingoftheEnvironment”,2005.CR
CPress.

2. JosephGeorge,2003:FundamentalsofRemoteSensing.UniversitiesPress.

3. SatelliteCommunication,D.C.Agarwal,andKhannapublisher.

CO-PO-PSO MAPPING:

[12L]



PO1PO2PO3PO4PO5P0O6PO7PO8PO9PO10PO11P0O12PSO1PSO2PSO3
CO1 2 3 3 2 | 2|2
CO2 2 2 33|13 |3 |2[3]1
CO3| 3 2 2 3132 |2]2
CO4 2 3] 1 3 2 2 2
CO5 2 2 2|3 3 1121
CO6| 3 3 2 2 2 2
AVG| 3 [ 222 2.3 25[(28[ 13| 3 | 3 [18|22]17




Course Name: OBJECT ORIENTED PROGRAMMING USING JAVA
Course Code: EC604A

Contact: 3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisite:

Basicknowledgeofcomputers,basicknowledgeofprogramming.

CourseOutcomes:
AftersuccessfullycompletingthecoursetheUndergraduatestudents willbeableto:

CO1: Understand the key concepts of object-oriented programming and have an ability to
designObjectOrientedprogramsandappreciatethetechniquesofgooddesign.

CO2:UnderstandadvancedfeaturesofJava.
CO3:Analyzecomplexprogrammingproblemsandoptimizethesolutions.

CO4: ApplyanunderstandingofethicalprinciplestoproblemswhichcommonlyariseinthelnformationTechnol
ogylIndustry.

CourseContent:

MODULEI:Objectoriented design [2L]

Conceptsofobject-
orientedprogramminglanguage,Object,Class,relationshipsamongobjects,aggregation,links,relationshipsa
mongclasses-association,aggregation.

MODULEII:Objectorientedconcepts [2L]

Class,object,messagepassing,inheritance,encapsulation,polymorphism,DifferencebetweenOOPandotherc
onventionalprogramming-advantagesanddisadvantages.

MODULEIII: Understanding Javaprogramming language [2L]

History of Java Programming languages, Purpose of invention of Java. Structure of a basic JavaProgram,



Component of Java Development Kit-API, JRE, Understanding the steps to run a completeJavaProgram.

MODULEIV:Basic ComponentsofJavaProgram [2L]

JavaTokens-Literals, identifier, keywords, operator, separator, Data types, variables, constant, Typecasting-
defining type casting, requirement of type casting, implicit and explicit type casting.
Controlstructure.Accessspecifier.

MODULEV:Class &Objectproprieties [6L]

Defining class and object, Class Members-Local variable, instance variable, class variable, Primitive
andReferencevariable,Constructor,thiskeyword,finalize andgarbage collection,Array-Declaringanddefining
array, accessing array elements, length properties, 2D array, anonymous array, array of
Objects.Understandingmethod-methodreturningobject,passingobjects,methodpassingandreturningarrays,

use of method overloading. Static-Static block and non static block, static variable, static method.
nested&innerclasses.

MODULEVI:Reusabilityproperties [6L]

Super class & subclasses including multilevel hierarchy, process of constructor calling in inheritance, useof
super and final keywords with super() method, dynamic method dispatch, use of abstract classes
&methods,interfaces.Creationof packages, importingpackages,member accessfor packages.

MODULEVII: String Handling [3L]

Basicstringhandlingconcepts- String (discusscharAt(), compareTo(),equals(),
equalslgnoreCase(),indexOf(),length(),substring(),toCharArray(),toLowerCase(),toString(),toUpperCase(),tri
m(),valueOf()methods)&StringBufferclasses(discussappend(),capacity(),charAt(),delete(),deleteCharAt(),ens
ureCapacity(),getChars(),indexOf(),insert(),length(),setCharAt(),setLength(),substring(),toString()
methods),conceptofmutableandimmutable string,commandline arguments.

MODULEVIII:Exceptionhandling&Multithreading [5L]

Exception handling basics, different types of exception classes, use of try & catch with throw, throws
&finally, creation of user defined exception classes. Basics of multithreading, main thread, thread life
cycle,creationofmultiplethreads,threadpriorities,threadsynchronization,inter-
threadcommunication,deadlocksforthreads, suspending &resuming threads.

MODULEIX:BasiclOOperationandFileHandling [2L]

UnderstandingunformattedandformattedlO.Readingandwritingfiles.



MODULEX: Swing Programming [3L]

Swing Origins, Components and containers, Difference between AWT and swing, small swing
programs,swing apps, conceptofdelegation eventmodelandlistener.

MODULEXI: AppletProgramming(usingswing) [3L]

Basics of applet programming, applet life cycle, difference between application & applet
programming,parameter passing inapplets, conceptofdelegationeventmodeland listener,1/O inapplets.

TextBooks:

1. Rambaugh,JamesMichael,Blaha—"ObjectOrientedModellingandDesign"—PrenticeHall,India
2. AliBahrami—"ObjectOrientedSystemDevelopment"—McGrawHill

3. PatrickNaughton,HerbertSchildt—"Thecompletereference-Java2" —-TMH

ReferenceBooks:

4. R.KDas—"CoreJavaForBeginners"-VIKASPUBLISHING

5. DeitelandDeitel-"JavaHowtoProgram"—6thEd.—Pearson

6. lvorHorton's BeginningJava2 SDK—-Wrox

7. E.Balagurusamy-—"ProgrammingWithJava: APrimer"— 3rdEd.—TMH

CO-POMapping:

PO1|PO2|PO3|PO4|POS5|PO6|PO7|PO8|PO9|PO10|PO11|PO12|PSO1|PSO2|PSO3
coi| 3 3 3 3 2 - - - 3 - - 3 3 2 2
coz2| 3 3 3 3 2 2 - - 3 - 2 3 3 2 2
co3| 3 3 3 3 2 - - - 3 2 - 3 3 2 2
co4| 3 3 3 3 2 - - - 3 - - 3 3 2 1
cos| 2 3 3 3 2 - - - 3 - - 3 3 1 1
AVG| 28] 3 3 3 2 2 - - 3 2 2 3 3 1.8 1.6




Course Name: Fundamentals of Sensor and Transducers
CourseCode: EC604B

Contact: 3:0:0

Total Contact Hours: 36

Credits:3

Prerequisite:

StudentsshouldhavebasicknowledgeofBasicElectricalandElectronicsastheyareenabletodesigndifferen
tinstrumentsas pertheirrequirementsinindustrialpurpose.

CourseOutcome:

Aftersuccessfullycompletingthiscourse,thestudentwillbe able to:

COl1.Familiarwiththebasicsofmeasurementsystemanditsinput,outputconfigurationofmeasurementsys
tem

CO2.Familiarwithbothstaticanddynamiccharacteristicsofmeasurementsystem

COa3. Familiar with the principle and working of various sensors and transducers

CO4.Abletodesign signalconditioningcircuitforvarious transducers

CO5.Abletoidentifyorchooseatransducerforaspecificmeasurementapplication

Coursecontents:
Module |

Introduction&CharacteristicsofTransducers [4L]

Introductiontosensorsandtransducers,Measurementsystem,Principlesofsensing&transduction,

Classification of sensors, Static characteristics and Dynamic characteristics:Zero, first order and
second order measurement  system, Response to impulse, step, ramp
andsinusoidalinputs,sensitivitycalculation,errorestimation, Typesoferrors,Limitingerrorwithexamples
, Principle of sensing & transduction, transducer classification, emerging fields



ofsensortechnologies

ResistiveSensingElement [3L]

Potentiometer:Loadingeffect,Straingauge:theory,types,temperaturecompensation,applications:force,
velocityandtorquemeasurements.

InductiveSensingElement [3L]

Self-inductive transducer, Mutual inductive transducers, Variable Reluctance type, LinearVariable
Differential Transformer (LVDT): construction, Characteristic Curve,
application:LVDTAccelerometer,LVDTdisplacementsensors.

Modulell
CapacitiveSensingElement [3L]

Capacitivetransducer:VariableAreaType,Variabledistancetype, VariablePermittivitytype,calculationo
f sensitivities, applications.

Piezoelectric&PiezoresistiveSensingElement [5L]

Piezoelectric effects, charge and voltage -coefficients, crystal model, materials, natural
andsynthetictypes—theircomparison,forceandstresssensing,piezoelectricaccelerometer,piezo-
resistivesensor.

Tachometers [2L]

Stroboscopes,Encoders,seismicaccelerometer,Measurementofvibration,Proximityswitches,Loadcells
:pneumatic,piezoelectric,elasticandmagneto-elastictypes-theirmounting.

Module 111

OpticalSensors [3L]
Light Dependent Resistor, Photodiode, Phototransistor, Photomultiplier tube, Optocoupler,solarcell
MagneticSensors [4L]

SensorsbhasedonVillarieffectforassessmentofforce,torque,rpmmeters,HallEffectandHalldrive,
andperformancecharacteristics,Magnetostrictivetransducers,Seismicinstrument

Radioactivesensors [3L]

Giegercounter,proportionalcounter,Scintillationdetection, lonizationchamber.

Module IV



Micro-sensorsandsmartsensors [3L]
Construction,characteristicsandapplications.Standardsforsmartsensorinterface.
RecentTrendsinSensorTechnologies [3L]

ICtemperatureSensor,ElectrochemicalGassensors,Fibreopticsensors-Thickfilmtechnology-
MEMSsensors.

Text Books:
1. Patranabis,“SensorsandTransducers”,2ndEdition,PrenticeHallIndiaPvt.Ltd
2. MurthyD. V.S, “TransducersandInstrumentation”,PrenticeHall, NewDelhi..

3. DoebelinE.O, “MeasurementSystems-ApplicationandDesign”,4thEdition,McGraw-
Hill,NewYork, 2003

1. NeubertH.K.P,“InstrumentTransducers-AnIntroductiontotheirPerformanceandDesign”,2nd
Edition, Oxford UniversityPress, Cambridge.

2. WaldemarNawrocki, “MeasurementSystemsandSensors”, ArtechHouse.
3. S.M.Sze,“Semiconductorsensors”,JohnWiley&SonsInc.,Singapore.
4. JohnBrignell,”IntelligentSensorSystems”,CRCPress;2ndRevisededitionedition, 1996

CO-POMapping:

COs PO PO PO PO PO PO PO PO PO POl PO1 |PO1 |PSO|PSO|PSO

1 2 B B b B [7 B O p [ P 1| 2| 3
CO1B R B P L F L P R 1 R 1 F F
co2B L k2 F 2 F F F R F @ F 1 F F
co3B 2 B L R P L F F F F F F @2 T

co4B3 L B R 2 0 - F F F - - - - B

cob3 2 B 2 B 22 F F F Fr r r r R F




Course Name: Introduction to Quantum Computing
CourseCode:EC604C

Contact:3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisite: DataStructureandAlgorithm,ProgramminginPython/C#

LinearAlgebra(MatrixandDeterminant),Fourier Transform,quantum physics andmechanics

CourseOutcomes: Afterthiscoursestudents willbeableto
CO1:Developquantumlogicgate andcircuits

CO2:ExplaintheworkingofaQuantumComputingprogram,itsarchitecture andprogram model

COa3: Design error correction circuits using quantum gates

CO4:Developguantumalgorithmprogramonmajortoolkits

CO5: Conceptualize the basic models of quantum cellular automata and partitioned
guantum cellular automata.

CourseContent

Modulel:MotivationforstudyingQuantumComputing: 8L

Majorplayersintheindustry(IBM,Microsoft,Rigetti,D-Waveetc.),OriginofQuantumComputing,
Overview of major concepts in Quantum Computing, Qubits and multi-qubits states,Bra-
ketnotation.QuantumSuperposition,QuantumEntanglement,quantummechanicsofqubits,quantumstat
es,superposition.

Mathatmetical Foundation for Quantum Computing: Matrix Algebra: basis vectors
andorthogonality, inner product and Hilbert spaces, matrices and tensors, unitary operators
andprojectors,Diracnotation,Eigenvalues andEigenvectors.tensorproduct;



Module2:Introduction toreversiblelogicand quantumgates: 10L

Basic definition, Toffoli gate, Peres gate, Double Peres gate, Fredkin gate, Swap gate;
simpleAND,OR,NOR,NAND,gatedesignusingreversiblelogic;IntroductiontoRCViewersimulator;
Half and Full adder/ subtractor using reversible logic; Implementation of NOT gateusingV and
V+gate, reversiblecircuitimplementationand matrixrepresentation.

Quantum NOT gate and its matrix model, CNOT gate (Feynman gate), Pauli matrices,
ConjugateTransposematrixrepresentationandits conditions, X,Y,Z,Phasegate,Hadamardgate

Unitary and Identity gates; implementation of CNOT, Toffoli, Peres and Double Peres gatesusing
CV and CV+ gates; Decomposition of OR gate, adders and subtractors into quantum
gatesandsimulationusingRCViewer/RCViewerplus.

Module3:BuildingBlocks forQuantumProgram 8L
ArchitectureofaQuantumComputingplatform,Details ofg-bitsystemofinformationrepresentation:

e BlockSphere

e Multi-qubitsStates

e validand invalidsuperposition

e QuantumEntanglement

e Usefulstatesfromquantumalgorithmicperceptivee.g.BellState
e Operationonqubits:Measuringandtransformingusinggates.

e QuantumLogicgatesandCircuit:Pauli,Hadamard,phaseshift,controlledgates,Ising, Deutsch, swap
etc.

ProgrammingmodelforaQuantumComputingProgram
e Stepsperformedonclassicalcomputer
e StepsperformedonQuantumComputer

e Movingdatabetweenbitsandqubits.

Quantumprogramminglanguages,introductiontoquantumcryptographyandquantuminformationtheory.



Module4:Quantumtransformation,searching,Quantumerrorcorrection: 4L

quantumFouriertransformandgquantumsearchalgorithm,phaseestimation,entanglement,teleportation,3
qubit system forerrorcorrection,Shorcode,degerate
codes,generatorandparitycheckmatrices,entropy(selfandmutual),VonNeumannentropy

Module5:BasicsofQuantumComputerandQuantumAlgorithms: 6L
Basictechniquesexploitedby quantumalgorithms.

e Amplitudeamplification

Quantum WalksMajorAlgorithms

Shor’sAlgorithm

Grover’sAlgorithm

Deutsch’sAlgorithm

e Deutsch-JozsaAlgorithm
OSSToolkitsforimplementingQuantumprogram
e |IBM quantumexperience

e MicrosoftQ

TextBooks:

1. “QuantumComputationandQuantumInformation”,Michael A.Nielsen&IsaacL.Chuang,Cambridg
eUniversity Press

2. Quantumcomputingforcomputerscientists,NosonS.Yanofsky,MircoA.Mannucci,CambridgeUniv
ersity Press2008

References:

1. Quantumcomputingexplained,DavidMcMahon,Wiley-interscience,JohnWiley&Sons,Inc.Publication2008

2. RileyTiptonPerry,“QuantumComputingfromtheGroundUp”,WorldScientificPublishing
Ltd(2012).

3. P.Kok,B.Lovett,“IntroductiontoOpticalQuantumInformationProcessing”,Cambridge(2010).



4. ScottAaronson, “QuantumComputingsinceDemocritus”,Cambridge(2013).

5. Introduction to Quantum Mechanics, 2nd Edition, David J. Griffiths, Prentice Hall New
Jersey1995

6. Onlinemathtutorial:http://patrickjmt.com/
7. https://www.coursera.org/learn/quantum-computing-algorithms
8. IBMExperience:https://quantumexperience,ng,bluemix.net

9. Microsoft Quantum Development Kit https://www.microsoft.com/en-us/quantum/development-
kit

10. ForestSDKPyQuil:https://pyquil.readthedocs.io/en/stable/

CO-POMapping:

CO PO1 PO2 |PO3 PO4 |PO5 [PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1PSO2PSO3

co1| 3 - 2 - - - - - - - - - - - 1
coz2| - |- |3 |2

co3| - |2 |- |3 |1

coal2 |1 |3 |- |2 |1

cos | 3 - 2 3 - 2 3 - 2 3 - 1 - - 1



http://patrickjmt.com/
http://www.coursera.org/learn/quantum-computing-algorithms
http://www.microsoft.com/en-

CourseName:Fundamentals of OperatingSystem
Course Code: EC604D

Contact:3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisites:

Computerorganization,ComputerArchitecture,Data Structures,Algorithms&ProgrammingConcept

CourseOQOutcomes:

CO1:Describehowcomputingresources(suchasCPU,memoryandl/O)aremanagedbytheoperatingsyste
m.

CO2:Analyzekernelandusermodeinanoperatingsystem.
CO3:SolvedifferentCPUschedulingproblemtoachievespecificschedulingcriteria.
CO4:Applytheknowledgeofprocessmanagement,synchronization,deadlocktosolvebasicproblems.

CO5:Evaluateandreportappropriatedesignchoiceswhensolvingreal-worldproblems

Course Contents:

Module-1:
[3L]

FunctionalitiesofOperatingSystem, EvolutionofOperatingSystem.

TypesofOperatingSystem:batch,multi-programmed,time-sharing,real-
time,distributed,parallel,Structuraloverview,Protection&Security.

Module — 2:
[10L]

Processes: Concept of processes, process states, PCB, process scheduling, co-operating
processes,independent process, suspended process, Interaction between processes and OS, Inter-
processcommunication:Messagepassing.

[3L]



Threads:overview,benefitsofthreads, userandkernellevelthreads, Threadmodels.  [2L]

CPUscheduling:schedulingcriteria,preemptive&non-
preemptivescheduling,schedulingalgorithms(FCFS,SJF,SRTF,RR,priority,multilevelqueue,multilev
elfeedbackqueuescheduling)[5L]

Module - 3:
[11L]

Process  Synchronization:  background,criticalsectionproblem,synchronizationhardware,classical
problems of synchronization(producer-consumer, readers-writer, dining
philosophers,etc),semaphores,monitors.[6L ]

Deadlocks:deadlockcharacterization,methods
forhandlingdeadlocks,deadlockprevention,deadlockavoidance,deadlockdetection,recoveryfromdeadl
ock.

[5L]

Module—4:
[6L]

Background,logicalvs.physicaladdressspace,swapping,contiguousmemoryallocation,paging,Segment
ation, TLB.
[3L]

VirtualMemory: background,demandpaging,pagereplacement
algorithms(FCFS,LRU,Optimal),thrashing,Workingsetmodel.
[3L]

Module - 5:
[6L]

Diskstructure,diskscheduling(FCFS,SSTF,SCAN,C-SCAN,LOOK,C-
LOOKZetc),diskreliability,diskformatting,bootblock,badblocks.
[2L]

File:  Fileconcept,accessmethods,directorystructure, filesystemstructure, UNIX filestructure,
allocation methods (contiguous, linked,indexed), free-space management (bit vector) [2L]

I/0O: 1/O hardware, polling,interrupts, DMA, caching, buffering, blocking-non blocking 1/0.[2L]

TextBooks:



1.

2.

ReferenceBooks:

1.

2.

3.

AbrahamSilberschatz,PeterB.Galvin, GregGagne, OperatingSystemConcepts.

OperatingSystems&SystemsProgrammingbyPBalakrishnaPrasad

DietelH.N.,”“AnIntroductiontoOperatingSystems”,AddisonWesley.

AndrewTanenbaum,ModernOperatingSystems,PrenticeHall.

WilliamStallings,OperatingSystems,PrenticeHall.

CO-PO-PSO MAPPING:

COs P01 [PO2 PO3 [PO4 PO5 P06 [PO7 PO8 [PO9 PO10 PO11 [PO12 PSO1PSO2PSO3
cot[3 [3 |- |- |3 |- |- [-|-1-1-138/_-71-71
co2[3 [3 |- |- |- - - 1-1-1-1-1T2/1-71-T1
cos[2 [2 |- |- - -T2 [-1-1-71+-713/1-71-71-
coal3 [2 [ - [- - -3 [-[-1-1-1Tz271-71-71-
cos[3 [2 |- |- |-1-1-1-1-1-1-1T2/1-71-T1




Course Name: DATABASE MANAGEMENT SYSTEM
Course Code: EC605A

Contact:3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisite:
Logicofprogramminglanguage

Basicconceptsofdatastructureandalgorithms

CourseOutcomes:

CO1:Tolearn the datamodels,conceptualizeanddepictadatabase system

CO2: To design system using E-R diagram.

CO3:TolearnSQL &relationaldatabasedesign.
CO4:Tounderstandtheinternalstoragestructuresusingdifferentfileandindexingtechniques.

CO5:Toknowtheconceptsoftransaction
processing,concurrencycontroltechniquesandrecoveryprocedure.

Course Content

Modulel:Introduction [3L]

Concept&OverviewofDBMS,DataModels,DatabaselLanguages, Database Administrator,DatabaseUse
rs, ThreeSchemaarchitectureof DBMS.

Module2:Entity-RelationshipandRelationalDatabaseModel [11L]

Basic  concepts, Design Issues, Mapping Constraints, Keys, Entity-Relationship
Diagram,WeakEntitySets,ExtendedE-Rfeatures,casestudyonE-
RModel.StructureofrelationalDatabases,Relational Algebra,Relational Calculus,ExtendedRelational A
IgebraOperations,Views,ModificationsOf theDatabase.



Module3:SQLandIntegrityConstraints [6L]

Concept of DDL, DML, DCL. Basic Structure, Set operations, Aggregate Functions, NullValues,
Domain Constraints, Referential Integrity Constraints, assertions, views, NestedSubqueries,
Database security application development using SQL, Stored procedures andtriggers.

Module4:RelationalDatabaseDesign [8L]

FunctionalDependency, DifferentanomaliesindesigningaDatabase.,Normalizationusingfunctionaldep
endencies,Decomposition,Boyce-CoddNormalForm,3NF,Normalizationusingmulti-valued
dependencies, 4NF, 5NF, CaseStudy

Module5:Internalsof RDBMS [OL]

Physicaldatastructures,Queryoptimization:joinalgorithm,statisticsandcostbasoptimization.
Transaction processing, Concurrency control and Recovery Management:transaction model
properties, state serializability, lock base protocols; two phase locking,Dead Lock handling.

Module6:FileOrganization&IndexStructures [6L]

File & Record Concept, Placing file records on Disk, Fixed and Variable sized
Records, TypesofSingle-Levellndex(primary,secondary,clustering),Multilevel Indexes

TextBooks:

1. HenryF KorthandSilberschatzAbraham,“DatabaseSystemConcepts”,

2. Mc.GrawHill. ElmasriRamez and NovatheShamkant, “Fundamentals of Database Systems”,
BenjaminCummingsPublishing.Company.

3. Ramakrishnan:DatabaseManagementSystem,McGraw-Hill
4. GrayJimandReuterAddress, “TransactionProcessing:ConceptsandTechniques”,MoraganKauffmanPublishers

.5.UllmanJD.,“PrinciplesofDatabaseSystems”,GalgottiaPublication.

ReferenceBooks:

1. Jain:AdvancedDatabaseManagementSystemCyberTech



2. DateC.J.,“IntroductiontoDatabaseManagement”,Vol.I, II, III,AddisonWesley.

3. “Fundamentals of Database Systems”,
RamezEImasri,ShamkantB.Navathe,Addison WesleyPublishingEdition

4. “DatabaseManagementSystems”,ArunK.Majumdar,PritimayBhattacharya, TataMcGrawHill

CO-POMapping:

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

col1| 2 2 2 2 3 2 1 1 2 2 3 3 2 3 3

co2 | 2 3 3 3 3 1 1 1 2 2 3 3 2 3 3

co3| 3 3 2 3 3 2 2 2 3 3 3 3 3 3 3

co4 | 3 3 2 2 2 1 1 1 1 1 2 3 1 2 3

CO5| 3 3 3 3 3 2 2 2 3 3 3 3 3 3 3

AVG| 26 |28 |24 |26 |28 |16 |14 |14 |22)| 22 | 28 3 22 | 2.8 3




CourseName:3D Printing & Design
Course Code: EC605B
Contact:3:0:0

ContactHours:36

Credits:3

Prerequisite:ComputerAidedDesign&Drafting,EngineeringMaterials

CourseOutcomes:
CO1:DevelopCAD modelsfor3Dprinting.

CO2:ImportandExportCADdataandselectaspecificmaterialforthegivenapplication.CO3:Selecta3D
printing processfor anapplication.

CO4:Produceaproductusing3DPrintingorAdditiveManufacturing(AM).

CourseContents:

Module 1: 6L
Introduction:

Introduction to 3D Printing, Overview of additivemanufacturing techniques, Additive /s
Conventional Manufacturing processes,Applications.

Module 2: 5L
CADforAdditiveManufacturing:CADDataformats,Slicing,Data
translation,Data loss,STLformat

Module 3:

10L
3DPrinting:Process,Equipment,Processparameter,ProcessSelectionforvarious applications.
Application  Domains: Aerospace, Electronics, Health Care, Defence,
Automotive,Construction,FoodProcessing,MachineTools

Module 4: 5L
Materials:Polymers,Metals,Non-Metals,Processparameter,ProcessSelectionfor variousapplications.
Variousformsofrawmaterialandtheirdesiredproperties,SupportMaterials

Module 5: 5L



Coreissuesin3DPrinting:

Designandprocessparameters,GoverningBondingMechanism,Commonfaults and troubleshooting

Module 6:

PostProcessing:Requirementand Techniques

SupportRemoval,Sanding,Acetonetreatment,polishing, Inspectionandtesting, Defectsandtheir causes

TextBooks:

1. KhannaEditorial,“3DPrintingandDesign”,KhannaPublishingHouse,Delhi.
2. AndreasGebhardt, “‘UnderstandingAdditiveManufacturing:RapidPrototyping,Rapid
Tooling, RapidManufacturing”,Hanser Publisher, 2011.

3. Amitava Ghosh,RapidPrototyping,McGrawhillPublishers.

4. J.D.Majumdarandl.Manna,“Laser-

AssistedFabricationofMaterials”,SpringerSeriesinMaterialScience, 2013.

5. LanGibson,DavidW.RosenandBrentStucker,“AdditiveManufacturingTechnologies:RapidPrototy

pingtoDirectDigitalManufacturing”,Springer,2010

CO- PO Mapping

PSO[PSO[PSO
co |po |Po |PO [PO |PO |PO [PO |PO |PO [PO1 |PO1 |PO1

s |12 /34|56 |7|8]9|0 |12 |1]2]3
col2 213 |-131-1]-1-1-1-71z1211]-1_-71-
1

col2 213 |-131-1-1-1-1-71z1211]-1-71-
2

Col2 213 |-[3 122 -1-1-1Tz2 1z /- 1-71-
3

CO|3 (23|23 -2 -1-1-1271z1 /- 1-71-
4




Course Name: Web Intelligence & Bigdata

CourseCode: EC605C
Contact:3:0:0

TotalContactHours:36

Credits:3

Prerequisite:

ProbabilityandStatistics,DatabaseManagementSystem(SQL-QueriesandSubqueries)
,KnowledgeinC,Python, R,ProficiencyinAlgorithm,LINUX

CourseOQOutcomes:

AftersuccessfullycompletingthecoursetheUndergraduatestudentswillbeableto:

CO1:UnderstandWeblintelligenceandBigdatafundamentals.CO2:InvestigatevariousDataAnalysisTec
hniques.

CO3: AnalyzeMachineLearningAlgorithmsusingR.
CO4:ImplementHadoop,MapReduceandNOSQL inbigdataanalytics.

CO5: Apply Hadoop  ecosystem components for business and
scientificcomputing.

CourseContent:

Modulel:
[3L]

WEBINTELLIGENCE

ConceptsofWeblintelligence: benefits,ingredientsandrelatedtechnologies.

Module2:
[3L]



WEBMINING

WebUsageMining,WebContentMining,WebStructureMining

Module3:

[7L]
INTRODUCTIONTOBIGDATAWITHHADOOP
IntroductiontoBigData—Types of digital data and challenges of

conventionaldata,BigDataAnalytics-
AnalysisandReporting,ConceptofHadoop,ApacheHadoop,Moderndataanalytictools-Data  analysis
with  Unix tools, Analysis ofData with Hadoop, Data Analysis with Sperk and Impala,
Introduction to HadoopStreaming,HadoopEchoSystem,IBMBigData.

Module4:
[7L]

STATISTICSANDDATAANALYTICS
Stasticalconcepts:Sampling,Resampling,Statisticalinference, Statisticalhypothesisgenerationandtestin

g, Chi-square test,t-Test,Analysisof variance,Prediction error, Regression modeling, Multivariate
analysis, Bayesian modeling ,inferenceandBayesiannetworks.

Module5:

[5L]
RMACHINELEARNING
IntroductiontoSupervisedLearning-
Classification,SupportvectorandKernelmethods,UnsupervisedLearning-Clustering,Big Data
Association  RuleAnalysis-Neuralnetworks,FuzzyLogic:extractingfuzzymodels from data

,fuzzydecisiontrees,Stochasticsearchmethods,DataanalysiswithR

Module6:
[4L]

INTRODUCTIONTOHDFS(HADOOPDISTRIBUTEDFILESYSTEM)

Introduction to HDFS, Command Line Interface, Hadoop file system
interfaces,Dataflow,Datalngest-
Flume,ScoopandHadooparchives,Hadoopl/O:CompressionandSerialization.AvroandFile-
BasedDatastructures.



Module7:
[3L]

MAPREDUCE

Map Reduce Types and Formats, Map Reduce Features, Anatomy of Map
ReduceJobRun,Failures,JobScheduling,ShuffleandSort, TaskExecution,NO-SQL.

Module8:

HADOOPECOSYSTEM
[4L]

Hadoopecosystemcomponents-Schedulers,FairandCapacity, HDFSFederation, MRv2, YARN, , Hive
Architecture  and Installation, Comparison ofHIVEwithTraditionalDatabase,HiveQL-
QueryingDataanduserdefinedfunctions, IntroductiontoHbase,ClientsconceptandExample,HbaseVers
usRDBMS, IntroductiontoP1G,Zookeeper

TextBooks:

L. Akerkar, R. & Lingras, P. (2008). Building an Intelligent Web: Theory andPractice.
Jonesand Bartlett Publishers, Sudbury, Massachusetts. ISBN-13:978-0-7637-4137-2

2. ChrisEaton,Dirkderoosetal.,”“UnderstandingBigdata”,McGrawHill,

2012.

3. TomWhite, “HADOOP:ThedefinitiveGuide”,OReilly2012.

4. SeemaAcharya,SubhasiniChellappan,”BigDataAnalytics"Wiley2015.
ReferenceBooks:

5. Witten,lanH.&Frank,E.(2005).DataMining:PracticalMachineLearningToolsand Techni
ques.2" Edition,MorganKaufman.ISBN0120884070,9780120884070

6. MichaelBerthold, David J. Hand, "Intelligent Data Analysis”, Springer,

2007.

7. GlennJ. Myatt, Making Sense of Data, John Wiley &sons, 2007 Pete



Warden,BigDataGlossary,O’Reilly,2011.

8.

Vignesh

Packet Publishing2013.

Prajapati,

“Big Data

Analytics

with

R and Haoop”,

JyLiebowitz,“BigDataandBusinessanalytics”,CRCpress,2013.

10. Anand  Rajaraman and Jef reyDavid Ulman, “Mining of
MassiveDatasets”,CambridgeUniversityPress,2012.

CO-PO-PSO MAPPING:

COs PO PO PO PO PO PO PO PO PO [PO1 PO1 |PO1 |PSO1/PSO2|PSO3
1 2 B8 4 5 6 (7 8 9 P 1 2

CO1 3 B 2 2 2 2 +F + F F 2 2 - - 2
CO2 3 2 2 2 B 2 +F r F F 2 2 - B B
CO3 3 B3 83 B 2 2 - F F 2 2 - - 2
CO4 3 B B8 2 B 2 + F F 2 2 - - B
CO5 3 B B8 2 B 2 + F F 2 2 - - B




CourseName:SCIENTIFICCOMPUTING

CourseCode: EC605D
Contact:3:0:0

TotalContactHours:36

Credits:3

Prerequisite:

BasicKnowledgeofEngineeringMathematics

CourseOQOutcomes:

AftersuccessfullycompletingthecoursetheUndergraduatestudentswillbeableto:

CO1:Understandthedifferentalgorithmsandtheirsolutionsinmathematics.
CO2:InvestigatevariouscryptographyTechniques.

CO3:Analyzevarioussortingalgorithms.
CO4:  Implement mathematics for solution
findingcomputions.

CourseContent:

Modulel:

of various

scientific

[10L]

EuclideanAlgorithm,FastFourierTransform,IntegerandPolynomialarithmetic,PolynomialEquation-

solutionofsystems.

Module2:
[10L]

Codingandcryptographytechniques, Matrixmanipulation,
Fastalgorithmsformatrix,seriesetc.ModernApplicationsincryptography.

Module3:
[OL]

ModernSortingalgorithms,Solutionofdifferentialequations,Symbolicintegration



Module4:
[7L]

ControlTheory,Stability, Applications

TextBooks:
1. Akerkar,R.&Lingras,P.(2008).BuildinganintelligentWeb:Theoryand

1. T. M. Apostol. Calculus, Vol. 1: One-Variable Calculus with an Introduction to
LinearAlgebra.John Wiley &Sons, Inc., ISBN0471000051

2. 2. T. M. Apostol. Calculus, Vol. 2: Multi-Variable Calculus and Linear Algebra,
withApplications to Differential Equations and Probability. John Wiley & Sons, Inc.,
ISBN9780471000075.

ReferenceBooks:

1. J.vonzurGathenandJ.Gerhard.ModernComputerAlgebra.CambridgeUniversityPress,3rded.,
2013.1SBN9781107039032

2. J.A.Storer.AnIntroductiontoDataStructuresand Algorithms.Springer,2002ISBN978-1-4612-
0075-8

3. D.Sankoff,J.Kruskal. TimeWarps,StringEdits,andMacromolecules.. TheTheoryandPracticeo
fSequenceComparison (CSLI Pub., 1999) ISBN9781575862170

4. A.Masoudi-
Nejad,Z.Narimani,N.Hosseinkhan.NextGenerationSequencingandSequenceAssembly:Methodologie
sand Algorithms.Springer,2013, ISBN 978-1-4614- 7725-9.

CO-PO-PSO MAPPING:

COs |PO1PO2PO3PO4PO5PO6PO7PO8PO9PO10PO11PO12PSO1PSO2/PSO3

COl13 B R 2 2 2  F | F 2 2 - 1
co2B 2 g 2 B 2 F - F F 2 2 - I
cCo3B 3 B B 2 2 F + | F 2 2 - 1
co4B 3 B 2 B 2 F - F F 2 2 - 1
AVG | 3 [2.75(2.52.25(25| 2 2 | 2 1




Course Name: VLSI & Microelectronics Lab
Course Code: EC691
Contact: 0:0:3

Credit: 1.5

Course Outcome:

Upon the completion of the course the students will be able to

CO1: Understand VIL, VIH, VOL, VOH, noise margin, gate delay and average power
consumption of CMOS inverter for VDD in between 0.5V - 1.2 V using nano dimensional channel
length of MOS transistor following DC & transient analysis with the help of SPICE tools.

CO2: Design & explain the working of basic gates-AND/NAND, OR/NOR, XOR/XNOR gate;
full adder circuit; sequential circuit -SR latch, clocked SR latch & D flip-flop using CMOS design
method at schematic level for the VDD range 0.5 V to 1.2 V at nano dimensional channel length
with the help of SPICE tools.

CO3: Construct the layout & examine the functionality of CMOS inverter, CMOS NAND, CMOS
NOR gate using SPICE layout design tools based on design rules for VDD 0.5V to 1.2 V.

CO4: Design combinational circuits - logic gates, half adder, full adder, 4:1 MUX using 2:1 MUX
; sequential circuits-S-R flip-flop, 8-bit synchronous counter, 8-bit bi-directional register with help
of behavioural , dataflow , structural & mixed modelling style through VHDL code and able to
demonstrate system design using FPGA at prototype level .

CO5: Design CMOS differential amplifier with active load and biased with current mirror using
nano dimensional channel length of MOS transistors with the help of SPICE tools at schematic
level.

Listof Experiments:

1. Simulation of CMOS inverter to plot voltage transfer characteristics (VTC) for different
values of kn/kp ratio for Vpp=1 V and nano dimensional channel length using SPICE.

a. Measurementofcriticalvoltages VL, Vin VoL VoufromVTC.

b. Calculationof noisemarginfromcriticalvoltages.



2. Functionalverification,measurementofgatedelayandaveragepowerconsumption of CMOS
inverter circuit for Vpprange 0.5 V tol.2 V and with thenanodimensionalchannellength of MOS
transistorusingSPICEtools.

3. Design and testing of functionality ofthe following gate and

combinationalcircuitwiththe helpofSPICEtoolsatschematic level.
a. CMOSAND/NAND,OR/NOR, XOR/XNORgate

b. CMOSfulladdercircuit.

4., Layout design and functional verification ofCMOS inverter, CMOS NAND
,CMOSNORgateusing layoutdesigntoolsof SPICEbased ondesign rules.

5. Design  and examination of  functionalityofthe  sequential  circuits -CMOS
SRIatch,clockedSRIatch&Dflip-flopat schematic level usingSPICEtools .

6. Designand simulation ofa) Logic gatesb) Full adder using half adderc) 4:1MUX using 2:1
MUXwith the help of VHDLfollowing suitablemodellingstyle(structural,behavioral, dataflow, mixed
).

7. Design ofthefollowingSequentialcircuits usingVHDL

a. S-RFlip-Flop
b. 8bitsynchronouscounter
C. 8Bitbi-directionalregister withtri-statedinputoutput.

8. Familiarity with FPGA based system design. Design and realization of 4:1 MuxusingFPGA.

0. Design of CMOS differential amplifier at schematic level with active load
andcurrentmirrorbiascircuitfor givenspecificationsusingSPICEtools.
10. Innovativeexperiment.

CO-PO-PSO Mapping:

PO1|PO2 | PO3|PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSOL | PSO2 | PSO3
cotl 31333 - -[-1-137]¢z2 _ 3 | 3 2 -
cozl 33|33 --[-1-137]z2 _ 3 | 3 2 -
cosl 312 3|3 -[-[-1-138]¢2 _ T | 3 ) -
coal 3 13|33 -|-|-1]-1]138]?2 3 3 2 :

CO5| 3 2 3 3 3 - - - 3 2 - 3 3 1




Course Name: Control Systems Lab
CourseCode: EC692
Contacts: 0:0:3

Credit: 1.5

Course Outcomes:

Upon the completion of the course the students will be able to

CO1: Understand different types of electrical, mechanical and electromechanical systems.

test signals.

CO3: Determine the importance of gain, location of poles and zeros to design a system.

CO4: Check the stability of the systems using the concept of different stability criterion.

types of controller and compensator.

ListofExperiments:

1.
2.

8.
9.

FamiliarizationwithMATLABControlSystemToolboxandSIMULINK,
Studyoftheeffectoffeedbackonsystems.
Studyoffirstordersystemshavingdifferenttimeconstants.
Studyofsecondordersystems havingdifferentdampingratios.
Studyoftimeresponseofdifferentelectrical andmechanicalsystem.
Verificationandvalidationoftimedomainspecificationsofsecondordersystems.
Studyofsteadystateerrors fordifferent‘types’ofsystems.
StudyofsystemstabilityusingRootlocustechnique.

DeterminationofBode-

plotandcomputationofgaincrossoverfrequency,phasecrossoverfrequency,gain

marginandphasemargin usingMATLAB.

10.
11.
12.

13.

StudyofclosedloopstabilityusingNyquistplot.
StudyofsystemrepresentationusingStateModel.
DeterminationofPI1,PD andPID controlleractiononfirstordersimulatedprocess.

Evaluationofsteady-stateerror,settingtime,percentagepeakovershoots,gainmarginand

CO2: Determine transient and steady state behaviour of different types of systems using standard

CO5: Design the systems according to the desired specifications or requirements using different

phase



margin with addition of lead compensator/lag compensator in forward pathtransferfunction using

MATLAB.

14. TuningofPIDController.

CO-PO-PSO MAPPING

PO1|PO2|PO3|PO4|PO5|PO6(PO7|PO8|PO9|PO10|PO11|{PO12|PSO1|PSO2|PSO3
CO1l| 3 3 2 - 1 - - - 3 2 - 1 3 2 -
CcCOo2| 3 2 2 - 1 - - - 3 2 - 1 3 2 -
CO3| 3 2 1 2 1 - - - 3 2 - 3 2 -
CO4| 3 1 1 - - - 3 2 - 1 3 2 -
COs5| 1 1 3 2 1 - - - 3 2 - 1 3 1 -

Avg




Course Name: Object Oriented ProgrammingLab
Course Code: EC694A

Contact:0:0:3

Credits:1.5

Prerequisites:

1. ComputerFundamentals
2. BasicunderstandingofComputerProgrammingandrelatedProgrammingParadigms
3. ProblemSolvingTechniqueswithproperlogiclmplementation.

Course Outcomes:
Upon the completion of the course the students will be able to
COL1: Create the procedure of communication between Objects, classes & methods.

CO2: Understand the elementary facts of Object Orientation with various characteristics as well
as

several aspects of Java.
COa3: Analyze distinct features of different string handling functions with various 1/0

operations.
CO4: Discuss simple Code Reusability notion w.r.t. Inheritance, Package and Interface.

CO5: Apply Exception handling, Multithreading and Applet (Webprogram in java)

programming
concept in Java.

Course Contents:

Modulel:JavaBasics:

1. SimpleJavaprogrammingusingoperators,controlstatements&loops,array.
2. Programmingonclass,object,and method,accessspecifier.

3. Programmingonconstructor, method/constructoroverloading.

4. Programmingon thiskeyword,call by value& call by

reference,staticvariables&methods,innerclasses.
Module2:BasicString handling &1/0:

1. ProgrammingtoshowtheuseofStringclassmethods-
charAt(),compareTo(),equals(),equalsignoreCase(),indexOf(), length() , substring(), toCharArray(),
toLowerCase(), toString(),toUpperCase(),trim(),valueOf()methods.

2. Programming to show the use of StringBuffer class methods - append(), capacity(),



charAt(),delete(), deleteCharAt(),ensureCapacity(), getChars(), indexOf(), insert(), length(),
setCharAt(),setLength(),substring(),toString()methods.

3. ProgrammingonCommandlinearguments.

4. Programmingusingkeyboard inputbyimplementingBufferedReader&Scannerclasses.
Module3:Inheritance,InterfaceandJavaPackages:

1. ProgrammingonSimplelnheritance,super andfinalkeywords,super()method.

2. Programmingonmethodoverriding,dynamicmethoddispatch,abstractclasses&methods,multi
pleinheritancebyusinginterface.

3. Programmingonimportingsystempackage,creatinguser-definedpackage,importinguser-
defined package, using protected access specifier, subclassing an imported class of a
package,usingsamenamesforclassesofdifferentpackages, addingmultiplepublicclassestoapackage.

Module4: Exceptionhandling,MultithreadingandAppletProgramming:

1. Programmingonexceptionhandlingusingtry-
catchblock,implementingthrowandthrowskeywords,usingfinallyblock,creatinguser-
definedexception.

2. Programmingoncreatingchildthreadsi)byextendingthreadclassii)byimplementingrunnableint
erface,creatingchildthreadsbyassigningthreadpriorities.

3. Programmingoncreatingsimpleapplettodisplaysomemessage,creatingapplettwoadd2integers,
creatingapplettodoGUIbasedprogramming.

Textbooks:

1. HerbertSchildt-"Java:TheComplete Reference"-9"Ed.-TMH

2. E.Balagurusamy- "ProgrammingWithJava: APrimer"-3rdEd.—TMH.
ReferenceBooks:

1. R.KDas—"CoreJavafor Beginners"—VIKASPUBLISHING.

Rambaugh,JamesMichael,Blaha—"0bjectOrientedModellingandDesign"—PrenticeHall, India



CO-PO-PSO Mapping:

PO1|PO2|PO3|PO4|PO5|PO6|PO7|PO8|PO9|PO10 | PO11 |PO12 |PSO1|PSO2|PSO3
Co1| 3 2 2 - 1 1 - - 3 - 1 1 3 2 2
Coz2| 2 3 2 - 3 1 - - 3 - - - 3 2 2
COo3| 3 3 2 - 3 2 - - 3 - 1 1 3 2 2
CO4| 2 3 1 - 2 3 - - 3 - - - 3 2 1




CourseName: FundamentalsofSensorsandTransducersLab
CourseCode:EC694B
Contact:0:0:3

Credits:1.5

CourseOutcome:

GraduatesoftheECEprogramwillbeableto:

CO1: Illustratetheworkingoftransducersand
varioustransducersusedforthemeasurementofvarious physicalvariables.

CO2: Analyzethecharacteristicsofthetransducers.
COa: Designsensorbasedontherealtime application.
CO4: Estimatethedesignspecificationsofdifferenttransducers.

ListOfExperiment:

1. Displacementmeasurementbyusingacapacitivetransducer.
2. PressureanddisplacementmeasurementbyusingLVVDT.

Studyofaloadcellwithtensileandcompressiveload.

4, TorquemeasurementStraingaugetransducer.

5. Speedmeasurementusingmagneticproximitysensor.
6. SpeedmeasurementusingaStroboscope.

7. Studyofthecharacteristicsof anLDR.

8. PressuremeasurementusingPiezo-electrictransducer
9. StudyoftheCharacteristicsofHall-effecttransducer

10. Innovativeexperiment

R-21B.Tech(ECE)



Textbooks:

1.

2.

3.
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Patranabis,“Sensorsand Transducers”,2ndEdition,PrenticeHallIndiaPvt.Ltd

MurthyD.V.S,“TransducersandInstrumentation”,PrenticeHall,NewDelhi..

Doebelin E.O, “Measurement Systems - Application and Design”, 4th
Edition,McGraw-Hill, NewYork, 2003

ReferenceBooks:

1. NeubertH. K.P,“InstrumentTransducers-

AnlntroductiontotheirPerformanceandDesign”,2ndEdition,OxfordUniversityPress,Cambridge.

2.

3.

4.

WaldemarNawrocki, “MeasurementSystemsandSensors”,ArtechHouse.

S.M.Sze,“Semiconductorsensors”,JohnWiley&SonsInc.,Singapore.

JohnBrignell,”IntelligentSensorSystems”,CRCPress;2ndRevisededitionedition, 1996

CO-POMapping:

CO [ po1 | o2 [Po3| Po4 | POS [PO6| PO7 | POS | PO9 [PO10] PO11 [ PO12 | PSO1 | PSO2 [ PS03
col B B 1 2 1 1 A
co2 [1 B - LR 1 1 A
co3 [ 1 2 3 f 7 N A
cos4 |1 B L LB 1 N -
AVG |15 2 |1 2 [15]1] 1 | 1 25|25 1 |125| 1 | 15
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CourseName: IntroductiontoQuantumComputingLab
CourseCode: EC694C
Contacts:0:0:3

Credit:1.5

Prerequisite:LinearAlgebra(MatrixandDeterminant), Tensorproduct,Cprogramming,DataStructure
andAlgorithm,Programming in Python/C#,quantum physicsandmechanics

CourseOutcomes:

GraduatesoftheECEprogramwillbeableto:

COL.: Identifyguantumgatesandcircuits

Ccoz: Explain the working of a Quantum Computing program, its architecture and
programmodel

Coa: Design error correction circuits using quantum gates

COa4: Developguantumalgorithmprogramonmajortoolkits

CO5: Handlecomplexprojectsonquantumcircuits

CourseContent: Any8Experiments.

Experiment1: WriteaCprogramtoimplement|0>and|1>.
Experiment2: WriteaCprogramtoimplement|00>,|01>,|10>and|11>.
Experiment3: Writea Cprogramto verifyacomplexelementmatrixtobeHermitian.Experiment4:

WriteaCprogramtoimplementVandV+gatesusingmatrixrepresentation. Experiment5:
ExperimentallyprovethatVV2orV+2=CNOTusingmatrixalgebra.

Experiment6: WriteaCprogramtoimplement2-inputToffoligateusingmatrixalgebra.
Experiment?7: UsingCprogram,implementHadamardgate.
Experiment8: ExperimentallyprovethatVV+=lwherelisanidentitymatrix.

Experiment9: WriteaCprogramtoimplementa Peresgateusingmatrixalgebra.
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Experiment 10: UsingRCvieweror RCviewer+, designahalfadderandafulladderanddecomposeinto
guantumcircuits.

Experimentl1l: UsingRCvieweror RCviewer+,
designadtolmultiplexerusingfredkingateand decomposeinto quantumcircuits.

Experiment12:
UsingRCviewerorRCviewer+,designafulladderusingfredkingateanddecomposeintoq
uantumecircuits.

Experimentl13: BuildingQuantumdice
Experiment14: BuildingQuantumRandomNo.Generation
Experiment15: Composingsimplequantumcircuitswithg-

gatesandmeasuringtheoutputintoclassicalbits.

Experiment16: ImplementationofShor’sAlgorithms
Textbooks:
1 “QuantumComputationandQuantumInformation”,Michael A.Nielsen&IsaacL..Chuang,CambridgeUni

vérsityPress

2. Quantumcomputingforcomputerscientists,NosonS.Yanofsky,MircoA.Mannucci,CambridgeUniversi
tyPress2008

References:

1. Quantumcomputingexplained,DavidMcMahon,Wiley-interscience,John
Wiley&Sons,Inc.Publication2008

2. RileyTiptonPerry, “QuantumComputingfromtheGroundUp”,WorldScientificPublishing[.td(2012).
3 P.Kok,B.Lovett, “IntroductiontoOptical QuantumInformationProcessing”,Cambridge(2010).

4. ScottAaronson, “QuantumComputingsinceDemocritus”,Cambridge(2013).

5 IntroductiontoQuantumMechanics,2ndEdition,DavidJ.Griffiths,PrenticeHalINewJersey1995

6 Onlinemathtutorial:http://patrickjmt.com/

7. https://www.coursera.org/learn/quantum-computing-algorithms

8. IBMEXxperience:https://quantumexperience,ng,bluemix.net

9. Microsoft Quantum Development Kithttps://www.microsoft.com/en-us/quantum/development-kit

10. ForestSDKPyQuil:https://pyquil.readthedocs.io/en/stable/



http://patrickjmt.com/
http://www.coursera.org/learn/quantum-computing-algorithms
http://www.microsoft.com/en-
https://pyquil.readthedocs.io/en/stable/

CO-POMapping:
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CO [PO1PO2PO3PO4PO5POEPO7POSPOIPO10PO11PO12PSO1PSO2PSO3
co1 B F - - -2 |- 1-11]- - -1 ]-]- 11
cOo2 | 312 |- |- |-111]-|1 - - - - 1
co3 2 2 |- 1|3 |- |1 - - - 1 - - - -
CO4 T A - B
cos5 B F 21- L1 |- |-1]1-11]- 1 - - - -
AVG 2.7 20 R52515151.01.01.0/0.0 1.0 [1.0 1.0
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Course Name: Operating Systems Lab

Course Code:EC694D

Contacts:0:0:3

Credits:1.5

Prerequisites:

1. Computerorganization

2. ComputerArchitecture

3. DataStructures

4, Algorithms&ProgrammingConcept
CourseOutcomes:

GraduatesoftheECEprogramwillbeableto:

CO1:

COz2:

COa:

CO4:

ToAnalyzedifferentaspectsofLinux.
To Createor designdifferentscripts usingshellprogramming.
Toimplementprocess, thread, semaphoreconceptof operatingsystem.

Createsharedmemorywiththeimplementationofreadingfrom,writeintosharedmemory.

ListofExperiments:

1.

EssentialLinuxCommands [9P]:

Commands for files and directories cd, cp, mv, rm, mkdir, more, less, creating and viewingfiles, using cat,
file comparisons, View files, kill, ps, who, sleep, grep, fgrep, find, sort, cal,banner, touch, file related
commands — ws, sat, cut, grep etc. Mathematical commands —
expr,factor,units,Pipes(usefunctionspipe,popen,pclose),namedPipes(FIFOs,accessingFIFO)

2.

ShellProgramming[6P]:

Creatingascript,makingascriptexecutable,shellsyntax(variables,conditions,controlstructures,functions,
andcommands).
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3. Process[3P]:

Startingnewprocess,replacingaprocess image,duplicatingaprocessimage.

4. Semaphore[3P]:

Programmingwith semaphores(usefunctionssemget, semop,semaphore_p,semaphore_v).
5. POSIXThreads[6P]:

Programmingwithpthreadfunctions
(viz.pthread_create,pthread_join,pthread_exit,pthread_attr_init,pthread_cancel)

6. SharedMemory[9P]:

Createthesharedmemory,Attachthesharedmemorysegmenttotheaddressspaceofthecallingprocess,readinformati
onfromthestandardinputandwriteto theshared

memory,Readthecontentofthesharedmemoryandwriteontothestandardoutput
Deletethesharedmemory
Textbooks:

YashavantP.Kanetkar,UNIXShellProgramming, 1stedition,BPBPublicationsBeej'sGuidetoUnixIPC

ReferenceBooks:
W.RichardStevens,UNIXNetworkProgramming,2ndedition,PrenticeHall

CO-POMapping:

COs |PO1 [PO2 [PO3 [PO4 [POS5 [PO6 [PO7 [POS PO9 [PO10 [PO11 [PO12 PSO1 [PSO2 PSO3
cor | 3 | - |- [ -1 11 - 1T2T- - - 3 3 . 3
co2 | - |3 [3 [3 |- [-1-1T-T1 - 1 3 - 3 ;
cos | 2 | - |- [ 2 [ - 11 [-1T1T- 1 - - 5 . .
co4 | - |3 [3 |- [-T-1T371-712 - - 1 5 . 3

AVG | 25 | 3 3 |25 ] 1 1 3 15| 15 1 1 2.3
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Course Name: DATABASE MANAGEMENT SYSTEM LAB
Course Code: EC695A
Contact: 0:0:3

Credits: 1.5

Prerequisite:
Logic of programming language

Basic concepts of data structure and algorithms

CourseOutcomes:

GraduatesoftheECEprogramwillbeableto:

CO1:Understand the basic concepts regarding database, know about query processing andtechniques
involved in query optimization and understand the concepts of database transactionandrelated
databasefacilitiesincludingconcurrency control, backup,and recovery.

CO2: Understandtheintroductoryconceptsofsomeadvancedtopicsindatamanagementlikedistributed databases,
data warehousing, deductive databases and be aware of some advanceddatabaseslikepartialmultimediaand
mobiledatabases.

COs3:
DifferentiatebetweenDBMSandadvancedDBMSanduseofadvanceddatabaseconceptsandbe
comeproficient in creating databasequeries.

CO4: Analyze database systemconcepts andapply normalizationtothedatabase.

CO5: Applyandcreatedifferenttransactionprocessingandconcurrencycontrolapplications.
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ExperimentDetails:

1.

2.

10.

11.

12.

Textbook:

Structured QueryLanguage
CreatingDatabaseCreatingaDatabase
CreatingaTableSpecifyingRelationalDataTypesSpecifyingConstraints

CreatingIndexesTableandRecordHandlingINSERTstatement

UsingSELECTandINSERTtogetherDELETE,UPDATE, TRUNCATEstatementsDROP,ALTER statements

RetrievingDatafromaDatabasetheSELECTstatementUsingtheWHEREclause.

UsingLogical Operatorsin the WHEREclause
UsingIN,BETWEEN,LIKE,ORDERBY,GROUPBYandHAVINGClauseUsingAggregateFunctions
CombiningTablesUsingJOINS Sub-queriesDatabaseManagementCreatingViews
CreatingColumnAliasesCreatingDatabase UsersUsingGRANTandREVOKEPL/SQL
DatabasedesignusingE-RmodelandNormalization

Design and implementation of some online system [Library Management
System]

SQL, PL/SQLbylvanBayross,BPBPublications

OraclePL/SQLProgramming,6thEdition-O'ReillyMediaByStevenFeuerstein,BillPribyI

CO-PO-PSO MAPPING

PO1|PO2|PO3|PO4|PO5(PO6|PO7|PO8|PO9|PO10|PO11|PO12|PSO1|PSO2|PSO3
CO1l| 2 2 2 2 - - - - 2 2 3 3 - - 2
Co2| 2 3 3 3 - - - - 2 2 2 3 - - 2
CO3| 3 3 2 - - - - - 3 3 3 1 - - 2
CO4| 3 2 2 2 2 - - - 1 1 - 3 - - 2
CO5| 3 3 3 3 3 - - - 3 3 3 3 - - 2



http://shop.oreilly.com/product/0636920024859.do
http://www.oreillynet.com/pub/au/344

Course Name: 3D Printing & Design Lab
CourseCode:EC695B
Contacts:0:0:3

Credit: 1.5

Prerequisite:

Knowledgeofcomputerandmathematics.

CourseOutcomes:

GraduatesoftheECEprogramwillbeableto:

CO1:AnalyzeCADtoolsfordifferentdesign.
CO2:Apply2DmodelusingCADtools.

CO3:Apply3DmodelusingCADtools.

CO4:Conceptualize and visualize their designs

ExperimentDetails:

1. IntroductiontothedifferentfeaturesofCADsoftwares.
2. Tomakeagiven2-Ddrawing usingCADsoftware.
3. Makea3-Ddrawing usingCADsoftware

4. Makea3-Ddrawing usingCADsoftwareasperthefigurebelow:

R-21B.Tech(ECE)
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il BT 0,

5. EditingadrawingusingfeaturemodificationandManipulation

6. Drawadetaileddrawingasgivenbelow

256

7. TomakeanobjectusingSheetmetal.

Makeaboxofgivendimensionsusingasheetof0.5mmthickness.Length=60mmWidth=40mmHeight=50 mm

8. Tomakeahollowcylindricalobjectofthegivendimensions.Length:50mmOuter Dia:25mminnerDia:20 mm
9. Tosolveaone-dimensional problemonfiniteelement method.
Textbooks:

AutoCADfordummiesbyBillFane,Wiley.



CO-PO-PSO MAPPING
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COs [PO1 PO2 PO3 PO4 PO5S PO6 PO7 PO8 PO9 PO10 PO11PO12 [PSO1PSO2 PSO3

CO1 P2 2 2 2 3 2 1 1 2| 2 3 B - - -

cO2 2 3 3 3 3 1 1 1 2| 2 3 B - - -

CO3 @3 3 2 3 3 2 2 2 3| 3 3 B - - -

CO4 3 2 2 3 3 2 2 2 21 3 - R - -
25|25 225|275 3 [1.75|15 |15 225 25 3 | 275




Course Name:Web intelligence & Big data laboratory
CourseCode: EC695C
Contacts: 0:0:3

Credit:1.5

Prerequisite:KnowledgeinC,Python,R,ProficiencyinLINUX,SQL

Course Outcomes:

Graduates of the ECE program will be able to:

CO1: AbletoconfigureandrunHadoopandHDFS

Cco2: Able toapply Map Reducein practicalproblems

COa3: ImplementHadoop, Map Reduceand NO SQL in big dataanalytics.
CO4: ApplyHadoopecosystemcomponentsforbusinessandscientificcomputing.

LISTOFEXPERIMENTS

1. Familiarization andinstall, configure,andrunHadoopandHDFS.
2. Implementwordcount/frequencyprogramsusingMapReduce.
3. ImplementanMRprogramthat processesaweatherdataset.

4. StudyonLinearandlogisticRegression.

5. ImplementSVM/Decisiontreeclassificationtechniques.

6. Studyofclusteringtechniques.

7. Studyofdatausinganyplottingframework.

R-21B.Tech(ECE)
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8. WriteaprogramthatstoresbigdatainHbase/MongoDB/PigusingHadoop /R.

TextBooks:

1. Akerkar,R.&Lingras,P.(2008).BuildinganintelligentWeb:TheoryandPractice.JonesandBartlettPublishers,
Sudbury,Massachusetts.ISBN-13:978-0-7637-4137-2

2. ChrisEaton,Dirkderoosetal.,”“UnderstandingBigdata”,McGrawHill,2012.

3. Tom White, “HADOOP: The definitiveGuide”,0 Reilly2012.

4, SeemaAcharya,SubhasiniChellappan,”BigDataAnalytics"Wiley2015.

ReferenceBooks:

1. Witten,lanH.&Frank,E.(2005).DataMining:PracticalMachineLearningToolsand Techniques.2ndEdition,

MorganKaufman.ISBN0120884070,9780120884070

2. MichaelBerthold,DavidJ.Hand,"IntelligentDataAnalysis”,Springer,2007.

3. GlennJ.Myatt,MakingSenseofData,JohnWiley&sons,2007PeteWarden,BigData Glossary,
O’Reilly,2011.

4. VigneshPrajapati, “BigDataAnalyticswithRandHaoop”,PackePublishing2013.

5. JyLiebowitz,“BigDataandBusinessanalytics”,CRCpress,2013.

10.

AnandRajaramanandJefreyDavidUlman, “MiningofMassiveDatasets”,CambridgeUniversityPr
ess, 2012.



CO-POMapping:
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~0s POL PO2[PO3[PO4 PO5 PO6 PO7 [PO8 [PO9 [PO10 [PO11 [PO12 PSOIPSOZPSO3
cot| 3| 3| 2| 2| 2|2 T o o S 20 21 - - 2
co2 | 3| 2| 2| 2| 3|2 T - 1 2 2] - ] 1
cos | 3| 3| 3| 3| 2|2 | 1| -| 1| - 2| 2 - -] -
cosa | 3| 3| 3| 2| 3|2 T - - - 2 2 - - -
AVG | 3 |275|25225/25| 2 | 1 |1 | 1| 1 | 2 | 2 15

Weightage Values: 3 = Strongly matched, 2 = Moderately matched, 1 = Weakly matched, (-) = Notmatched.
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CourseName:SCIENTIFICCOMPUTINGLAB
CourseCode: EC695D
Contact: 0:0:3

Credits:1.5

Prerequisite:Basic KnowledgeofEngineeringMathematics

Course Outcomes:

GraduatesoftheECEprogramwillbeableto:

COL: Analyze thevarious computingtools.

Cco2z: Applythecomputationtechniquesforcomplexmathematicalproblemsolving.
Coa: Createthesolutionforagivenproblemusingthetechniquesofscientificcomputing.
COa4: Applythe various scientificcomputing toolsforproblemsolving.

LISTOFEXPERIMENTS

1. Familiarization ofthevariousComputingTools

2. Basicrequirementsinscientificcomputing

3. Familiarizationwithaprogramminglanguageforscientificcomputing
4, Tobefamiliarizedwithdatatypesinthelanguageused.

5. Tobefamiliarizedwiththesyntax.

6. Understanding thebasicsyntax and executionofprograms.

7. Basicarithmeticfunctionssuchasabs,sine,real,imag,complex,sincetc.
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8. Applicationsinfastscientificareas.

9. Problemsolvingusingmathematicalfunctionsandtools.

TextBooks:

1. Akerkar,R.&L.ingras,P.(2008).BuildinganintelligentWeb: Theoryand

1. T.M.Apostol.Calculus,Vol.1:One-
VariableCalculuswithanintroductiontoLinearAlgebra.John Wiley &Sons,Inc.,ISBN0471000051

2. 2.T.M.Apostol.Calculus,Vol.2:Multi-VariableCalculusandLinearAlgebra,with

3. ApplicationstoDifferentialEquationsandProbability.JohnWiley&Sons, Inc.,ISBN97804
71000075.

ReferenceBooks:

1. J.vonzurGathenandJ.Gerhard.ModernComputerAlgebra.CambridgeUniversityPress,3r
ded., 2013.1SBN9781107039032

2. J.A.Storer.AnintroductiontoDataStructuresandAlgorithms.Springer,2002ISBN978-1-
4612-0075-8

3. D.Sankoff,J.Kruskal. TimeWarps,StringEdits,andMacromolecules. TheTheoryandPract

iceofSequence Comparison (CSLIPub.,1999)ISBN9781575862170

4. A.Masoudi-
Nejad,Z.Narimani,N.Hosseinkhan.NextGenerationSequencingandSequenceAssembly:Methodologie
sandAlgorithms.Springer,2013, ISBN978-1-4614-7725-9.



CO-POMapping:
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o |POL oz o3 po4 pos POs PO7 o8 PO9 PO10 [POLLPOL2 [PSO1[PSO2 [PSO3
co1 3] 3] 2 2 1 |- |1 AE - -2
CcO2 3| 2] 2 3 T AT - - -
Cco3 3| 3] 3 2 1 |- |1 ARE - - 1
CO4 3] 3| 3 3 -1 |- AR - - 1
AVG | 3 |28 25| 23 (25| 2 |1 | 1| 1| 1 | 2] 2 13

Weightage Values: 3 = Strongly matched, 2 = Moderately matched, 1 = Weakly matched, (-) = Notmatched.




Stream: ECE

Subject Name: MinorProject-11

Subject Code: PR691

Contact hour: 2P

Total contact hour- 20

Credits: 1
Prerequisite: Course completed up to 5™ semester in UG ECE

Course Objective:
Prepare students with foundation knowledge in a project domain through surveying, designing, implementing, observing
and reporting.

Methodology:
1. Thinking: Discussion on innovative idea.
2. Exploring: Survey of recent research.
3.
4,
5.

R-21B.Tech(ECE)

Implementing: Project guidance to basic prototype implementation.

Documenting: Guidance on reporting and conference paper writing.

Each Minor Project-11 group should submit the following under their semester project report submission with

topics not limited to,

Title, certificates, declaration by student, acknowledgement, Table of Contents, abstract, keywords Introduction,

Literature Survey,

System  Design

Scope of work), reference

Course outcome:

(if applicable),

System Analysis (if applicable),

Coding, Testing (if applicable), Conclusion, Future

Sem. |Course Title (Code) CO Codes  |Course Outcomes
No. On completion of the course students will be able to
CO.PR691.1 |Apply the knowledge acquired through survey of recent research to
set the project goal.
CO.PR691.2 Distinguish the way of implementation of prototype
gth |Minor Project-11(PR691)|cO.PR691.3 |Identify the fault issue through various case study

CO.PR691.4

Implement the prototype using modern tools

CO.PR691.5

Demonstrate the project design to share the idea through

conference/workshop/seminar etc.

CO-PO-PSO MAPPING:
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COs\PO PO PO PO PO PO PO6 PO PO PO PO10 PO1 [POL PSO PSO [PsO
s 1 P B 4 P 7 B8 P 1 R b R B
co1 33 (3|2 1| 1 |3 1| 1 3 | 2| 3
coo 33333 3|3 2 | 3| 3| 3| 2
Cco3 2 33 (2] 2 (3|32 2 3 3| 2|1
coa 13323 323 2 | 3| 3| 3| 3
CO5 3 2 |3 ]3] 2 33| 2 3 3|3 |2
AVG 1.66666 1.66666

2.4 2.8 2.6 24 7 2.75 2.4 7 2 3 2.8 2.8 2
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Stream: ECE

Subject Name: Skill Development VI: Soft SKill & Aptitude-111
Subject Code: PR692

Contact hour:1P

Total contact hour- 10

Credits: 0.5
Prerequisite: Course completed up to 5™ semester in UG ECE

Objective:

Business Communication: To improve Communications skills, current English usage, debates, language
games, situational dialogues, precis writing, essay writing, presentations.

Presentation Skills: To prepare for effective presentations, presentation for small groups and large groups,
marketing and business presentations.

Business Correspondence: To explore the hidden potential of clear writing by identifying misused words,
applications and requests, positive and negative responses to requests, routine messages, memos, report
writing, organizing meetings, preparation of agenda and minutes, business etiquette, telephone etiquette, e-
mail etiquette.

Benefits from the Training: To unveil the ability to communicate clearly and concisely as an advantage to a
promising manager. The students will soon realize that fluency and command over speaking and writing gives
them an edge while interacting with people at all levels.

Behavioral Skills: to identify an array of skills related to personal growth for efficient functioning constitutes
the training. Students are made to realize their strengths and weaknesses so that they are able to grasp the true
essence of development. They are made to take part in role plays, games, and puzzles that demonstrate the
attributes needed for assertiveness, interpersonal relationships, negotiations, time and goal management,
leadership skills, and conflict management.

Course outcome:

Sem. |Course Title (Code) CO Codes  |Course Outcomes
No. On completion of the course students will be able to
CO1 Activate teamwork through learning to connect and work with others
Skill Development VI: to achieve goa[ for a set task
gth | Soft Skill & Aptitude-111/CO2 Build responsibility for one’s self, learning self-reliance and
(PR692) independence.
CO3 Communicate and demonstrate with clear briefing and listening

skills, not being afraid to ask for help and support when necessary
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CO4 Construct emotional maturity and emotional health by learning to
handle emotions including tolerance and behavioural responses,
building positive friendships and bonding with peers and classmates,
learning to show understanding and to demonstrate respect for the
opinions, personal space and beliefs of others

CcO5 Explore Leadership quality by assessing the requirements of a task,
identifying the strengths within the team, utilising the diverse skills
of the group to achieve the set objective, awareness of risk/safety

CcO6 Grow confidence and enthusiasm for learning by developing self-
motivation, raised aspirations and belief in one’s own abilities,
defining and committing to achieving one’s goals

CO-PO-PSO MAPPING:
Sem.[Course Title [CO Codes
No. |(Code) Program Outcomes (POs)
PO1PO2PO3PO4PO5PO6PO7POSPOIPOI0PO11PO12PSO1PSO2PSO3
CO1 313132 ]1]1]3 1 1 3 2 3
CcO? 3133 |3]3 313 2 3 3 3
Skill
Developmen |CO3 3 2 13]3]2 3|3 ] 2 3 3 3
6t t VI. Soft
Skill & CO4 2 313|223 |3|2]| 2 3 | 3 2
Aptitude-111
(PR692)  |~05 113|323 31213 2 | 3] 3] 3
CO6 2 (33|32 ]3|3]|3 3 3
COs\POs [PO1 PO2 [PO3 PO4 PO5 PO6 PO7 PO8 PO9 [PO10 PO11 PO12 PSO1 PSO2 PSO3
CO1 3 3|32 |1]1]s3 1 1 3 2 3
CO?2 313 |3]3]3 3|3 2 3 3 3 2
CcO3 3 2 | 3|3 |2 3|3 2 3 3 3 2
CO4 2 3 /3|22 |3]3]2 2 3 3 2 1
CcO5 113|323 31213 2 3 3 3 3
CO6 2 1313 |3 |2|3]3]3 3 3 2
AVG 2.4 |12.75|2.83|2.67| 25 |1.75] 3 |28 |25|167 | 2 3 |283] 28| 2
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CourseName:IntellectualPropertyRight
CourseCode:MC601

Contact: 2:0:0

Total Contact Hours: 24

Credit: 0

Prerequisite:None

CourseOutcomes:

GraduatesoftheECEprogramwillbeableto:

CO1: ExplainfundamentalaspectsofintellectualpropertyRightstostudents

Cco2: Applyknowledgeonpatents,patentregimeinindiaandabroadandregistrationaspects
COa: Disseminateknowledgeoncopyrightsanditsrelatedrightsandregistrationaspects

CO4: Disseminateknowledge ontrademarks andregistrationaspects

CO5: Understand knowledgeonDesign,GeographicalIndication(Gl),PlantVarietyandLayout

DesignProtectionandtheirregistrationaspects
COe6: AnalyzecurrenttrendsinlPRandGovt.stepsinfosteringIPR
Course Content

Modulel:
4L

Overview of the IPR: Introduction and the need for intellectual property right (IPR) - Kinds
ofIntellectual Property Rights: Patent, Copyright, Trade Mark, Design, Geographical Indication,
PlantVarieties and Layout Design — Genetic Resources and Traditional Knowledge — Trade
Secret - IPR inIndia:Genesisanddevelopment —IPRinabroad -
Internationalorganizations.agenciesandtreaties,

Module2:
4L

Patents- Trips Definition, kind of inventions protected by patent-Patentable and Non patentable
inventions. Elements of Patentability: Novelty , Non Obviousness (Inventive Steps), Legal
requirements for patents — Granting of patent - Rights of a patent-exclusive right. Patent
application process: Searching a patent- Drawing of a patent- Filing of a patent- Types of patent
applications- Parent document: specification and Claims.
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Registration Procedure, Rights and Duties of Patentee, Restoration of lapsed Patents, Surrender
and Revocation of Patents,Infringement,Remedies&Penalties

Module 3:
4L

Trademarks- Concept of Trademarks - Different kinds of marks (brand names, logos,
signatures,symbols, well known marks, certification marks and service marks) - Non Registrable
Trademarks -Registration of Trademarks - Rights of holder and assignment and licensing of
marks - Infringement,Remedies&Penalties-trademarkregistrationprocesses.

Module4:
4L

Copyrights-

Rightand protectioncovered by copyright - Law of copy rights: Fundamental of copyright
law.originality of material, rights of reproduction,rightstoperformtheworth publicly, copy
rightownership issues, obtaining copy right registration, notice of copy right. International copy
rightlaw. InfringementofCopyrightunderCopyrightAct

The Role arid Liabilities of IPRs in India - Cyberlaw issues: Criminal law. data safety, onlineprivacy.
Healthprivacy,Freedomofexpressionandhumanrights,netneutrality,nationalsecurity.
Module5: 4L

GeographicallndicationofGoods: Types,whyandhowGIneedprotectionandGllaws.IndianGlact.Industrial Desi
gns:protection.Kindofprotectionprovidedbyindustrialdesigns. IntegratedCircuits

Module6: 4L
India’'sNewNational IPPolicy,2016—Govt.ofIndiasteptowardspromotinglPR—Govt.SchemesIPR

—CareerOpportunitiesinlP -IPRincurrent scenariowithcasestudies

Textbook:

1. FundamentalsoflPforEngineers:K.Bansl&P.Bansal

2. Nithyananda,KV.(2019).IntellectualPropertyRights:ProtectionandManagement.India,IN:Cen
gagelLearningIndiaPrivateLimited.

3. Neeraj,P.,&Khusdeep,D.(2014).IntellectualPropertyRights.India,IN:PHIlearningPrivateLimit
ed.



Referencebook:
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1. Ahuja,VK.(2017).LawrelatingtolntellectualPropertyRights.India, IN:LexisNexis.

CO-POMapping:

CO |POl |PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |PO8 |PO9 |PO10 |PO1l |PO12
col | 3 - 1 2 3 - - 2 - 2 3 3
co2 | 3 1 - 1 - - 1 1 - 3 2
cos | 3 1 2 3 - 2 2 2 3
co4 | 3 1 - 1 - - 1 - 1 3 3
cos | 3 - 2 - 2 3 - - - 2 3 2
co6 | 3 2 1 - - - 2 2 - 2 3

Weightage Values: 3 = Strongly matched, 2 = Moderately matched, 1 = Weakly matched, (-) = Notmatched.




urriculum for B.Tech

Under Autonomy

Electronics&CommunicationEngineering

(EffectiveFrom2021-22admissionBatch)
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L-Lecture; T-Tutorial;P-Practical[1L=1Cr,1T=1Cr,1P=0.5Cr]

4% Year 1st Semester: 7" Semester

SI.No

Course Code

PaperCode

Theory

Contact Hours

/Week

Credi
ts/

Unit

Total

A. THEORY

PE

EC701

ProfessionalElective-1V
A: Internet of Things

B: Artificial Intelligence
C:DigitalControlSystem

D:CloudComputing(AWS)

PE

EC702

ProfessionalElective-V
A:BiomedicalElectronics&lmaging
B:IntroductiontoEDAtool

C: Radar & Missile
Communication

D:Introductionto MEMS

OE

EC703

Open Elective-1II
/A:DataScience
B:MachinelLearning

C:CyberSecurity&Cryptography
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D:AdvancedBioSignalProcessing

E:Mixedsignal Design

B.PRACTICAL

PE

EC791

Professional Elective-1V lab
A:InternetofThingsLab

B: Artificial Intelligence Lab
C:DigitalControlSystemLab

D:CloudComputing(AWS)Lab

1.5

OE

EC793

Open Elective-111 Lab
A:DataScienceLab
B:MachineLearningLab

C: Cyber Security & Cryptography
Lab

D:AdvancedBioSignalProcessingL
ab

E:Mixedsignal Design Lab

1.5

PROJECT

PR791

Major Project-1

PROJECT

PR792

Skill Development
VIl:Seminar&Group

Discussion

0.5

PROJECT

PR793

Industrial Training/Internship

C.MANDATORYACTIVITIES/COURS

ES

10

MC

MC701

Entrepreneurship&InnovationSkill
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TOTALCREDITWITHOUTMOOCSCOURSES 15.5
D.MOOCSCOURSES**
11 MOOCS HM701 MOOCSCOURSE-VI 3 1 0 4
COURSES
TOTALCREDITWITHMOOCSCOURSES 19.5

*CollectiveDatafrom3r¢to6"Semester(Summer/Winter TrainingduringSemesterBreak& Internshipshoul
d bedoneafter5"Semester or6t"Semester).Allrelatedcertificatesto be collected by the training/internship

coordinator(s)

**MOOCS COURSES for HONOURS/MINORDegree are Programspecificandtobetaken

fromMOOCS BASKET
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Course Name: Internet of Things
Course Code: EC701A
Contacts:3:0:0

Total Contact Hours: 36

Credits:3

Prerequisite:Sensors,Actuators,Microcontroller,ComputerNetworks

CourseObjectives: Thepurposeofthiscourseistogatherknowledgeaboutlot,itsarchitecturedifferentsoftwareandh
ardwarecomponentsofloT.Finallystudentswillapplysuchknowledgetodesignsomehands-
onmodelsshowcasingdifferentloTapplications.

CourseOutcomes:

GraduatesoftheECEprogramwillbeableto

CO1.: understandInternetofThings and its hardwareandsoftwarecomponents
CO2:interfacel/Odevices,sensors&communicationmodules
CO3:remotelymonitordataandcontrol devices

CO4:developreallifeloThasedprojects

CourseContent

Modulel:IntroductiontoloT:ArchitecturalOverview,loTEnablers,loTApplications,Sensing, Actuation, Basics
of Networking, M2M and loT Technology Fundamentals- Devicesand Gateways, Data management, Idea of
Cloud, Edge and Fog computing, Role of Cloud inloT,ServicesofferedbyCloud.

10L

Module 2: Elements of IloT: Hardware Components- Arduino, Raspberry Pi development
board,Communication, Sensing, Actuation, 1/0 interfaces. Software Components- Programming API’s(using
Embedded C/Python/Node.js) for Communication and Network Protocols- RFID, ZigBee,Bluetooth, BLE,
MQTT,CoAP,TCP/IP, UDP

10L

Department of Electronics & Communication Engineering
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Module3:ItApplicationDevelopment:SolutionframeworkforloTapplications-Implementationof Device
integration, Data acquisition and integration, Device data storage-
Unstructureddatastorageoncloud/localserver,Authentication,authorizationofdevices.UseofAlandMLinloT

10L

Module 4: IoT Case Studies ‘case studies and mini projects based on Industrial
Automation, Transportation,Agriculture,Healthcare, HomeAutomation. 6L

Textbooks and ReferenceBooks:

1. Introduction to 10T by Sudip Misra, Anandarup Mukherjee,Arijit Roy ,1st
EditionCambridgeUniversityPress.

2. VijayMadisetti,ArshdeepBahga, Internetof Things, “AHandsonApproach”,UniversityPress
3. RajKamal,“InternetofThings: ArchitectureandDesign”,McGrawHill
4. PethuruRajandAnupamaC.Raman,“ThelnternetofThings:EnablingTechnologies,Platforms

,and UseCases”,CRCPress

5. Jeeva Jose, “Internet of Things”, Khanna Publishing
House,Delhi6.AdrianMcEwen,“Designingthelnternetof Things”,Wiley

7.CunoPfister,“GettingStartedwiththelnternetofThings”,OReillyMedia 8.Dr. SRN Reddy, Rachit
Thukral and Manasi Mishra, “IntroductiontoInternetof Things: ApracticalApproach”, ETILabs

CO-POMapping:

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

COl| 2 2 2 2 3 2 1 1 2 2 3 3 2 3 3

Co2| 2 3 3 3 3 1 1 1 2 2 3 3 2 3 3

CO3| 3 3 2 3 3 2 2 2 3 3 3 3 3 3 3

CO4 | 3 3 2 2 2 1 1 1 1 1 2 3 1 2 3

AVG| 25| 28 |23 2528|1513 |13| 2 2 2.8 3 2 2.8 3

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched.
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Course Name: Artificial Intelligence
Course Code: EC701B

Contacts:3:0:0

Total Contact Hours: 36

Credits:3

Prerequisites:

o Strongknowledgeofmathematics

o Goodcommandoverprogramminglanguages
o GoodAnalyticalSkills

o Abilitytounderstandcomplex algorithms
Courseoutcome:

GraduatesoftheECEprogramwillbeableto

CO-1:UnderstandtheconceptofAl .
CO-2:lllustratesearchingalgorithms.
CO-3:Analyzetherepresentationofknowledge.
CO-4:Demonstratethelearningmethods.

Module-1 [2L]
Introduction:
What is Al, Agents and environment, concept of rationality, nature of environment and structureofagents.

Module-1

[8L]

SearchingandProblem Solving:

Welldefinedproblemsandsolutions,formulatingproblems,8puzzleproblem, TowerofHanoi,Datadrivenandgoaldr
ivensearch,Breadth-firstsearch,Depthfirstsearch,Bidirectionalsearch,Hillclimbing, simulated annealing.

Module-111 [10L]
KnowledgeRepresentationandReasoning: Knowledgebasedagents, TheWumpusworld,Logic, Propositional
logic, first order predicate logic (FOPL), Rule of inference, Forward andBackward chaining, Algorithms for
planning as State-Space search, Planning graphs, Bayes’ rule,andBayesianNetworks.

Module-1V [13L]
Learning:Supervisedlearning,learningdecisiontrees,Evaluatingthebesthypothesis,thetheoryoflearning,Neural
Networks(Networkstructures,Singlelayerfeed-forwardneuralnetwork,Multilayerfeed-
forwardneuralnetwork,learningweights),Nonparametricmodel, Ensemblelearning,learning ~ with  relevance
information, learning with complete data, learning with hiddenvariables,passiveand activereinforcement
learning,policysearch.

Module-V [3L]

NaturalLanguageProcessing:Languagemodels, Textclassification,Informationretrieval, Informationextractio
n.
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TextBooks:
1.ArtificialIntelligence: AModernApproach,Russell&Norvig,PrenticeHall.
3. Artificiallntelligence,ElainRichandKevinKnight, TMH.

CO-POMapping:

PO1|PO2|PO3 |PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
coi1l 3 | 33 ]3]2 2 3 - - 3 3 2 2
co2l 3| 3|3 |32 |22 3 - 2 3 3 2 2
co3| 3 | 2|3 |22 - 2 3 2 - 3 1 2 2
coal 3 | 3|3 |3 ]2 - 2 | 2|3 - - 3 3 2 1
cos| 2 | 3|2 |32 - 2 3 - - 3 3 1 1
AVG|28 |28 2828 2 | 2|2 |2]3] 2 2 3 | 26 | 18 | 16

Weightage Values: 3 = Strongly matched, 2 = Moderately matched, 1 = Weakly matched, (-) = Notmatched.
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CourseName:DigitalControlSystem
CourseCode:EC701C

Contacts: 3:0:0
TotalContactHours:36

Credit:3

Prerequisite:KnowledgeaboutBasicControlSystem

CourseOutcomes:

GraduatesoftheECEprogramwillbeableto

CO1:ObtainanoverviewonDigitalControlSystemandModellingofSysteminsampleddomain.

CO2:Designofanysystemindigitaldomainandanalysisitsstability.
CO3: Obtain concept of Advanced Digital Control System Design and application of its inindustry.

CO4:ObtaintheconceptofDigital Stabilityofthesystem.

CourseContent

Module 1: Introduction: Control System Terminology, Computer-Based Control: History andTrends,
ControlTheory:HistoryandTrends,AnOverviewoftheClassical ApproachtoAnalogControllerDesign,Review:
System modelling,Review: Actual anddesireddynamicresponse.Review: Feedbackcontrol,Review:
Frequency response.

[5L]

Module 2: Discrete-Time Systems: Difference equations, z-transform, z-transform solution ofdifference
equations, Time response of discrete-time systems, Frequency response ofdiscrete-timesystems,
Thesamplingtheorem

[4]L

Department of Electronics & Communication Engineering


http://mocha-java.uccs.edu/ECE5540/ECE5540%20Topic%201.2.mov
http://mocha-java.uccs.edu/ECE5540/ECE5540%20Topic%201.2.mov
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Module 3: Modelling Digital Control Systems: ADC model, DAC model, Transfer function of aZOH,
Transfer function of DAC, analog system, and ADC combination, Systems with transportlag, Theclosed-
looptransferfunction, Steady-stateerroranderrorconstants.

[6L]

Module4:DigitalControlSystemDesign: Digitalimplementationofanalogcontrollers,D i r e ¢ tz- plane root

locus design Loop shaping (frequency response) design,
OptimalControl,Optimallinearquadraticregulatordesign,Kalmanfilterdesign,LQGoptimalcontrol.
[5L]

Module5:StabilityAnalysis: MappingbetweentheS-PlaneandtheZ-Plane—Primarystripsand
ComplementaryStrips—Constant,frequencyloci,Constantdampingratioloci,StabilityAnalysisof closed loop
systems in the Z-Plane. Jury stability test — Stability Analysis by use of
theBilinearTransformationandRouthStability criterion.

[5L]

Module6:Design ofdiscrete time control system by conventional methods:
Transientand steady, State response Analysis, Design based on the frequency response method,
BilinearTransformation and Design procedure in the w-plane, Lead, Lag and Lead-Lag compensators
anddigitalPIDcontrollers.

[5L]

Module7: State feedback controllers and observers Design of state feedback controller
throughpole placement, Necessary and sufficient conditions, Ackerman’sState Observers — Full order
andReducedorderobservers.

Department of Electronics & Communication Engineering
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Textbooks:
1. Discrete-TimeControlsystems—K.Ogata,PearsonEducation/PHI,2™ EditionReferenceBooks:
1 DigitalControl Systems, Kou, OxfordUniversityPress,2™ Edition,2003. 2.Digital Control and

StateVariableMethods byM.Gopal, TMH

CO-POMapping: PSO 3

CO [Po1 [po2 o3 poa pos pos o7 PO8 P09 [PO10 PO11 PO12 PSO1PSOZPSO3
cor|3 (1 |2 |- |-]-]- 3] - PR 1 - - 3
co2|- |- |-1|-|2]|2 13|22 |- B 2 - - -
cozl2 |22 ]-1]23|-]2]3]- P 3 |- |- |-
coal3 |- 13 ]-J1l3l2[3]2]- R 3 [ - |- |1
AVG |2.7]1.5|2.3 1.7|2.7\15|2.7|2.5 23| 23 2.0

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched.
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PaperCode:EC701D
PaperName:CloudComputing
Contact:3:0:0

Total Contact Hours:36

Credits: 3

Prerequisites:

'Y ShouldhavethebasicknowledgeofOperatingSystemsandVirtualizationTechnologies
° ShouldbeawareofthefundamentalconceptsofNetworking

° Shouldhaveknowledgeofheterogeneoussystemsandresourcemanagement.
CourseOutcome:

CO1:Articulatethebusinessmodelconcepts,architectureandinfrastructureofcloudcomputing,includingcloud
servicemodelsand deploymentmodels.

CO2:ApplyanddesignsuitableVirtualizationconcept,CloudResourceManagement,anddesignschedulingalgorit
hms.

CO3:ExploresomeimportantcloudcomputingdrivencommercialsystemssuchasGoogle Apps,MicrosoftAzure
and Amazon Web Servicesand otherbusinesses cloudapplications.

CO4:Analyzethecore issuesofcloudcomputingsuchas security,privacy,interoperability,andits

impactoncloudapplication.

Modulel:DefinitionofCloudComputinganditsBasics [9L]

1. Definition of Cloud Computing: Defining a Cloud, Cloud Types — NIST model, Cloud Cubemodel,
Deployment models (Public, Private, Hybrid and Community Clouds), Service models —Infrastructure as a Service,
Platform as a Service, Software as a Service with examples of
services/serviceproviders,CloudReferencemodel,CharacteristicsofCloudComputing—ashiftinparadigmBenefitsand
advantagesof CloudComputing[4]

2. Cloud Architecture: Cloud Infrastructure, Architecture of each component, Virtualization
versusTraditional Approach,Virtualization ModelforCloudComputing.[2]

3. ServicesandApplicationsby Type[3]

Department of Electronics & Communication Engineering
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laaS—Basicconcept,Workload,partitioningofvirtualprivateserverinstances,Pods,aggregations,silos

PaaS—Basicconcept,toolsanddevelopmentenvironmentwithexamples

SaaS-
Basicconceptandcharacteristics,OpenSaaSandSOA,examplesofSaaSplatformldentityasaService(IDaaS)Comp
lianceasaService(CaaS)

Module2:UseofPlatforms inCloudComputing
[6L]

1. ConceptsofAbstractionandVirtualization[2]

Virtualization technologies: Typesof virtualizations, Load Balancing and Virtualization:BasicConcepts,
Network resources for load balancing; Classification of VirtualizationEnvironment:Scheduling-
basedEnvironment,Load-Distribution-BasedEnvironment,EnergyAware-BasedEnvironment,Operational-
BasedEnvironment,DistributedPattern-BasedEnvironment, Transactional-BasedEnvironment

2. Mention of The Google Cloud as an example of use of load balancing Hypervisors: Virtualmachine
technology and types, VMware vSphere Machine imaging (including mention of OpenVirtualizationFormat— OVF)[2]

Portingofapplications intheCloud: ThesimpleCloudAPI and AppZero Virtual Applicationappliance

3. ConceptsofPlatformasa Service[2]

Definition of services, Distinction between SaaS, and PaaS (knowledge of
Salesforce.comandForce.com),Applicationdevelopment.UseofPaaSApplicationframeworks

Department of Electronics & Communication Engineering
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Module3:CloudServiceModels
[6L]

1. UseofGoogleWebServices[2L]

Discussion of  Google  Applications  Portfolio - Indexed  search, Dark  Web,
Aggregationanddisintermediation,Productivityapplicationsandservice, Adwords,GoogleAnalytics,Google
Translate, a brief discussion on Google Toolkit (including introduction of
GoogleAPIsinbrief),majorfeaturesof GoogleAppEngineservice.

2. UseofAmazonWebServices[2L]

Amazon Web Service components and services: Amazon Elastic Cloud, Amazon SimpleStorage system,
Amazon Elastic Block Store, Amazon Simple DB and Relational DatabaseService

3. UseofMicrosoftCloudServices[2L]

Windows Azure platform: Microsoft’s approach, architecture, and main elements, overviewof Windows
Azure AppFabric, Content Delivery Network, SQL Azure, and Windows Liveservices

Module4:CloudInfrastructure
[10L]

Typesofservicesrequiredinimplementation—Consulting,Configuration,CustomizationandSupport
1. CloudManagement[3L]

An overview of the features of network management systems and a brief introduction
ofrelatedproductsfromlargecloudvendors,Monitoringofanentirecloudcomputingdeployment  stack — an
overview with mention of some products, Lifecycle management ofcloudservices(six stages oflifecycle)

2. LiveMigrationofVirtualMachines:[2L]

Need of Live Migration of Virtual Machine, A Designing Process of Live Migration,
andSecuritylssuesduring livemigration

3. ConceptsofCloudSecurity [3L]

Infrastructure Security, Infrastructure Security: The Network Level, The Host Level, TheApplication Level,
DataSecurityand Storage, Aspectsof Data Security,Data SecurityMitigationProviderDataandltsSecurity,
Identityand AccessManagement

4. AuditingandComplianceinCloudEnvironment: [2L]

Data Security in Cloud Computing Environment, Need for Auditing in Cloud ComputingEnvironment, Third
Party Service Provider, Cloud Auditing Outsourcing Lifecycle Phases,AuditingClassification.

Module5:ConceptsofServicesandApplications [5L]

1. Service Oriented Architecture: Basic concepts of message-based transactions, Protocolstack foran
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SOA architecture, Event-driven SOA, Enterprise Service Bus, Service catalogs[1]

2.

attributes,Cloudservice attributes, Systemabstraction andCloudBursting,ApplicationsandCloudAPIs[2]

3.
4.

Textbooks:

1.

2.

R-21B.Tech(ECE)

ApplicationsintheCloud:Conceptsofcloudtransactions,functionalitymapping,Application

Cloud-basedStorage:Cloudstoragedefinition —-MannedandUnmanned.[1]

Webmail

Services:

Cloud mail
LiveHotmail,Yahoo mail,conceptsofSyndication services[1]

services

including Google Gmail,

Mail2Web, Windows

MasteringCloudComputingbyRajkumarBuyya,ChristianVecchiola,S.ThamaraiSelvi,McGrawHillEducat
ion (India)PrivateLimited, 2013

FundamentalsofCloudComputingbyP.K.Pattnaik,S.Pal,M.R.Kabat,VikasPublications,2014.

Reference Books:

1.

2.

CloudComputingBiblebyBarrieSosinsky,WileylIndiaPvt.Ltd,2013

Cloudcomputing:Apracticalapproach,AnthonyT.Velte, TataMcgraw-Hill

CO-POMapping:

PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 |PO10 PO11 PO12 PSO1 PSO2 |PSO3
CO1 3 3 3 2 2 - - - - - 3 3 3 3 3
CO 2 3 3 3 2 1 - 1 - - - 3 3 3 3 3
CO3 3 3 3 2 2 2 - - 2 - 3 3 2 3 2
CO 4 3 3 3 2 - - - 2 1 - 3 3 2 2 2
AVG 3 3 3 2 1.7 2 1 2 15 3 3 2.5 2.8 2.5

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched.
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Course Name: Biomedical Electronics and Imaging
CourseCode:EC702A

Contacts:3:0:0

Total Contact Hours: 36

Credit:3

Pre-requisite:

ConceptsinAnalogElectronics(StudiedinBasicElectronicsEngineering).Fundamentalconcepts
onmathematics.Conceptsin DigitalsignalProcessing.

CourseOutcomes:

GraduatesoftheECEprogramwillbeableto

CO1: ExplainBioelectricsignals,humanphysiologicalsystem,anddifferenttypesoftransducers
CcO2: Understanddifferenttypesof medicalmeasurementsystem.
COs3:

Abletounderstanddeferenttypesofbiomedicalsignalacquisitionelectrodesanddifferenttypes
of signalamplification techniquesand ableto designtheamplifiers.

CO4: Able to examine the data handling, filtering
techniques of bio-medical signals and able toanalysisof timeand frequency domain.

CO5:
Abletounderstandmedicalimagingtechniquesandimplementdifferentalgorithmstofeatureex
tractthesignals.

CourseContent:

Modulel:IntroductionofMedicalElectronics:
[6L]

Originsof Bioelectric signals, Electrocardiogram (ECG), Electromyogram (EMG), RecordingElectrodes-
Silver-silverElectrodes,ElectrodesforECG,EEGandEMG,Physiological Transducers- Pressure Transducers,
Temperature sensors, Pulse sensors; Sources of bioelectricpotential, resting potential, action potential,
propagation of action potentials in nerves, Artificialheart(Basicldea)
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Modulell:MedicalMeasurementsystems:

[8L]
Specificationsofinstruments,static&dynamiccharacteristics,classificationoferrors,statistical analysis.
Introduction to reliability, accuracy, fidelity, speed of response,

Impedance,andcurrentdistribution,bipolarandtetrapolarcircuits,skinimpedance,galvanicskinresponsemeasure
ment,totalbodyimpedance,cardiacoutput,neuralactivity,respiratoryactivity,impedanceplethysmography-
resistanceandcapacitancetype.

Brain-computerinterface,Neuralimplants,RetinalImplants

Modulelll:Bio-amplifierandBio-potentialelectrodes [8L]

Need forbio-amplifier-singleended bio-amplifier,differential bio-amplifier—rightleg
drivenECGamplifier.Band passes filtering, isolation amplifiers —transformer and optical isolation -
isolatedDC amplifier and AC carrier amplifier. Types of electrodes -surface, needle and micro
electrodesandtheir equivalent circuits.Recording problems-measurement with two electrodes.

Patchclamp amplifier -theelectronicsoflownoisecurrentdetection

ModulelV:MedicalSignalProcessing
[8L]

Biomedical signal origin & dynamics (ECG), Biomedical signal origin & dynamics (EEG,

EMGetc.),Filtering for Removal of artifacts Illustrations of problem with case studies Morphological Analysis
of ECG Correlation coefficient The Minimum phase correspondent and Signal Length.

EMG Signal and its Processing: EMG Signal Filtering & Noise Removal, Detection of Flexion andextension.

ModuleV:Medical ImagingTechniques
[6L]

CTscan,ultrasound,NMRandPET,Implementationofalgorithmscoveredinthecoursetocharacterizethesesignals.
Computeraideddiagnosis(CAD)andadvanceddiagnosticimageprocessing
ReferenceBooks:

Waveletsand TimefrequencymethodsforBiomedicalsignalProcessing-M.Akay, IEEE
Press,DigitalProcessingofspeechsignals-L.Rabinar,Pearson
EducationBiomedicalInstrumentationandMeasurements-Cromwell,WeibellandPfeiffer, PHI
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CO |PO1 [PO2 |PO3 |PO4 | PO5 |PO6 |[PO7 | PO8 |PO9 P10 P11 P12 [PSO1|PSO2|PSO3
COo1l| 2 3 2 - 2 1 1 1 1 1|1 3 2 2
Coz2| 3 2 2 - - - - - 2 2 - 1 3 3 2
COo3| 3 2 1 2 1 1 2 - 2 12 - 3 2 2
Co4 | 3 1 - - 1 2 - 2 1 2 - 1 3 2 2
Co5| 1 1 3 2 1 1 - - 2 1 - 2 2 2 2

AVG| 26 | 1.8 2 2 1.3 1 2 1.8 | 1| 2 1 12822 2

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched.
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Course Name: Introduction to EDA Tools
CourseCode:EC702B

Contact:3:0:0

TotalContactHours:36

Credits:3

Prerequisites:BasicConceptsofDigitalElectronics

CourseOutcomes:
CO1:Abletooriginate optimizemodeloflCwithhelpofhighlevelandlogiclevelsynthesisindigitaldomain

CO2:AbletobuildandanalyseVLSICircuitsinphysical
designphasewiththehelpofpartitioning,flooring,placement and routing

CO3:Abletoelaborateandestimatethe delayof
alCindesignphasewiththehelpoflogicaleffort,electricaleffort,EImoredelaymodel,Directed AcyclicGraph
(DAG).

CO4: Able to predictfaultindigitalIC with the help ofdifferent fault modelandD-
algorithmanddeveloptestpattern with thehelpof ATPGalgorithmforBIST

CO5:AbletodesignsystemwiththehelpofVerilogHDL fortheapplicationincombinationalandsequentialdomain .

CourseContent:

Modulel:IntroductiontoSynthesis
[6L]

Introduction — Electronic Design Automation for Integrated Circuits; High level synthesis — Controland Data
flow graph, scheduling, allocation & binding, Logic synthesis -gate level optimization,technologymapping
,BDD,ROBDD

Modulell:PhysicalDesignAutomation
[10L]

Partitioning -level of portioning , partitioningalgorithm ; Floorplanning — input ,output & objectiveswith
example, cost estimation of floorplan, dead space,slicing & non-slicing floorplan, hierarchicalfloorplan, polar
graph, Floorplanning algorithm, pin assignment; Placement — objectives , placementproblem at different
levels (system , board & chip)estimation of wirelength (multi terminal) , placementalgorithm-—
simulationbased;Routing—grid,global&detailedrouting,Mazerunningalgorithm

,Lee’salgorithm,linesearchalgorithm,Steinertreealgorithm.
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Modulelll: TimingAnalysis
[4L]

Slew balancing , transistor equivalency , design ofbasic gates for equal rise and fall time ,
intrinsicdelay,parasiticdelay,logicaleffort,electricaleffort, Interconnectdelay-
ElmoreDelayModel,StaticTimingAnalysisusing DirectedAcyclicGraph(DAG),falsepath,timingdriven routing

ModulelV:TestingofVLSICircuit
[8L]

Typesof FaultsinASICDesign,FaultModels,Faultsdetection -Rauth’sAlgorithm/
D-Algorithm;FaultSimulation-Serial,Parallel,Deductive&ConcurrentFaultSimulation.

TestpatternGeneration-BoundaryScan,Built-In-Self-
Test(BIST),AutomaticTestPatternGeneration(ATPG),Design forTestability (DFT).

ModuleV:DesignusingVerilog
[8L]

Operators,datatypes,numbers,logic,ModelingusingVerilog,statements(assignment,wait,control),
testbench,FSM,design example —combinationaland sequential.

Textbooks:

1. AlgorithmforVLSIPhysicalDesignAutomation,NaveedA.Sherwani

2. VLSIDesignandEDATools,AngsumanSarkar, SwapnadipDe,C.K.Sarkar,Scitech

3. VLSIDesign,DebaprasadDas,Oxford

4. DigitalIntegratedCircuit,J.M.Rabaey,Chandrakasan,Nicolic,PearsonEducation.

5. CMOSDigitalIntegratedCircuitsAnalysisandDesign,S.M.Kang&Y .Leblebici, TMH.
ReferenceBooks:

1. G.DeMicheli.Synthesisandoptimizationofdigitalcircuits,

2. S.Palnitkar,VerilogHDL:AGuidetoDigitalDesignandSynthesis,Prentice Hall,



CO-PO-PSO MAPPING
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COs [PO1 |PO2 |PO3 |PO4 |POS |PO6 |PO7 |PO8 |[PO9 |PO10 |PO11 |PO12

Co1 | 2 2 3 1 2 1) - 1 2| 2 2 3 - -
coz2 | 3 3 3 3 2 1| - 1 20 2 3 3 - -
CcOo3 | 3 3 3 2 2 -1 1 21 2 3 3 - -
CO4 | 3 3 3 1 2 111 1 2| 2 3 3 - -
CO5 | 3 3 3 2 3 1] 1 1 20 2 3 2 - -
AVG | 28 |28 | 3 |18 |22 | 1 1 1 2 2 2.8 2.8

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched
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CourseName:Radar&MissileCommunication
CourseCode:EC702C

Contact:3:0:0

TotalContactHours:36

Credits:3

Prerequisite: Fundamental knowledge of electronics,measuring instruments,
electromagnetic,antennaandwavepropagationisrequired. CommunicationSystems.

The main objective of the course is to provide knowledge to the students on the fundamentalconcepts of
RADAR, types, and measurements. The students will also learn about missile
system,classificationofmissiles, aerodynamics of missiles,subsystems,and missiletrajectory.

CourseOutcomes:

GraduatesoftheECEprogramwillbeableto
Attheendofthecoursethestudentshouldbeableto

CO1Understand the Fundamentalsof RadarandDifferent types ofRadarandtheir working
CO2: Analyze theRadarsignal measurement anddetectionof target inclutter
CO3:Understandbasicsofmissiledesignandtheengineeringaspectsofmissileintegration.
CO4: Demonstratethe concept of guided missilesandaerodynamics ofmissiles.

CO:5:Illustrate the various sub-systems usedinmissiles

Course Content:

Module-I:IntroductiontoRadar
[5L]

Historical background, radar terminology, radar band designations, Radar block diagram, radarequation:
detection of signals in noise and signal-to- noiseratio,Probabilitiesofdetection&Falsealarm,integrationofradar
pulses, radar Cross section, distributed targets, Transmittedpower,pulse-
repetitionfrequency,antennaparameters&systemlosses,introductionto radarclutter.

Module-11:RadarTypes
[5L]
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Pulse radars and CW radars, Advantages of coherent radar, Doppler radar, and MTI: Dopplereffect, delay-
line cancellers, blind speeds, staggeredPRFs, Digital filter bank, Moving TargetDetector, limitations of MTI,
trackingwith radar, monopoles tracking, conical scan, limitation totrackingaccuracy

Module -I11:Radarsignals&clutteranditsapplication: [8L]

Basicradarmeasurement,theoreticalaccuracyofradarmeasurements,Rangeandvelocityambiguities, the
ambiguity diagram, Descriptions of | a n d&seaclutter,statisticalmodelsforsurfaceclutter,detectionoftargetsin
clutter. Applications: Electronic Warfare: ESM, ECM,ECCM;superresolution, IFM,typesofjammers,

MISSILETECHNOLOGY
Module -1V Introduction to Guided Missiles: [ 5L]

Classification ofMissiles, Overview
ofmissiledesignprocess.Examplesofsystemintegration.Configurationsizingparameters.Conceptualdesignproce
ss.Examplesofmissionrequirements.Exampleofsensitivityanalysis.

Module -V: Aerodynamics in Missile Design, Development, andSystem Engineering: [6L]

IntroductiontoMissileSystem, InterrelationshipbetweenvariousMissileSub-
Systems.Optimizingmissileaerodynamics.Shapesforlowobservables.Configurationlayoutoptions.Selectingflig
htcontrolalternatives.Wingandtailsizing.Predictingnormalforce,drag,pitchingmoment,stability,flightcontroleff
ectivenessanddivertmaneuveringalternatives.

Module-VI:FlightPerformanceinMissileDesign,Development,andSystemEngineering :[7L]

Flight envelope limitations. Aerodynamic sizing-equations ofmotion. Accuracy of simplifiedequations of
motion. Maximizing missile flight performance. Benefits of flight trajectory
shaping.Flightperformancepredictionofboost,climb,cruise,coast,steadydescent,ballistic,maneuvering,divert,
andhoming flight. Automatictargetrecognition.

Books:

1. “UnderstandingofRadarSystems”,SimonKingsleyandShaunQuegan,McGrawHill, 199
3.

2. Introduction to Radar Systemsby Skolnik , McGraw-Hill,2001

3. "MicrowaveandRadarEngineering"byGottapuSasiBhushanaRao,ISBN

—978813179944PearsonEducation2013.

4. “FundamentalsofGuidedMissiles”,byS.R.Mohan.Publisher:DefenceRe-searchand
DevelopmentOrganisation.
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5. “EstimationandPredictionofBallisticMissile Trajectories”’byJeffreyA.Isaac-son,David
R.Vaughan.Publisher:RAND(29 May1996)

6. “IntroductiontoModernAlgebraandMatrixTheory”,
byO.Schreier,E.Sperner,MartinDavid,MelvinHausner.Publisher:DoverPublications.

CO-PO-PSO MAPPING

COS bo1 |po2 |po3 o4 pos pos [po7 Pos Pog PO10P011P012PSO1PSO2PSO3
cot |3 |3 |3 |- |1 |1 [- -T2 1-1-713-1-71
co2 |2 (3 |- (3|2 - l2]-1-11 133 -1]-
Co3[3 |2 |3 (3 |2 |2 |- 1-121-1-T271-1-71
cos 3 (3 |3 |2 ]2 -2 1-1-13 12/ 3/-1-71-
cos [3 |3 |- [3 (3 |2 |- 1--1-1-131-1-71-
AVG |281(28| 3 (275 2 |1.7| 2 2 2 25| 2.8 1

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched.
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Course Name: Introduction to MEMS
CourseCode:EC702D

Contact:3:0:0

TotalContactHours:36

Credits:3

Prerequisites:

ThestudentstowhomthiscoursewillbeofferedmusthavetheconceptofVVLSlandMicroelectronics.

CourseOutcomes:

Graduateofthe ECEprogramwillbeableto:

COl:Demonstrate the clean room concept

CO2:ImplementtheSubstrate forMEMS

CO3:Conceptualize the deposition and photolithography process thoroughly.
CO4:Fabricate the MEMS devices through bulk micromachining techniques.

CO5:Explainthedesign, analysisandtesting of MEMS.

CourseContent:

Modulel:Introduction 6L
CleanroomTechnology

MicroelectromechanicalSystem(MEMS) — History, DefinitionsandClassifications, MarketandApplication, Materialsfor
MEMS,Significanceof MEMS

Module2: SubstrateforMEMS 6L
Introduction

Silicon—thebase- Siliconasasemiconductor,Surfacecontamination,Cleaning& etching

Department of Electronics & Communication Engineering
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Dielectrics- SiliconDioxide(SiO2), SiliconNitride(Si3N4), Lowtemperatureoxidation,Oxideproperties

Module3: Deposition 6L

PhysicalVapourdeposition- Vacuumfundamentals,e-beam evaporation, Thermalevaporation,
Sputtering,Moleculerbeamepitaxi(MBE),

ChemicalVVapourdeposition-APCVD,PlasmaCVD,MOCVD

Metallization - Differenttypesofmetallization,Uses,FusionBonding

Module4: Photolithography -Patterntransfer 6L
Introductionsequence - Photoresist(PR)forstructuring,PositivePR,NegativePR
DesigningofMasklayoutusingClewinsoftware

PhotolithographyProcess-
Applicationofphotoresistandprebake, Alignment,Exposureandpatternformation,PRdeveloperandPostbake,SomeAdvance
dlithographictechniques

Module5: StructuringMEMS-Micromachining
6L

Introduction

Bulkmicromachining - Wetetching
Isoptropicandanisotropic—Impiricalobservations
ConvexandConcavecornerCompensations

Dryetching

Surfacemicromachining- Processes,Hurdles, Lift-offvsEtchback,Etchstoptechnique

BoronEtchStop, ElectrochemicalEtch-Stop,Photo-AssistedElectrochemicalEtchStop(forn-
TypeSilicon),EtchStopatThinFilms-Silicon onlnsulator

Highaspectratiomicromachining(HARM) — LIGA,LaserMicromachining

Module6 MEMSandNanotechnologyenabledsensorapplications

EverydayNanotechnology,Automotiveapplications-anelaboratedstudy,Homeappliances,Aerospace

Environmental monitoring,ProcessEngineering,MedicalDiagnostic

Department of Electronics & Communication Engineering
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TextBooks:

1. MEMSandNanotechnologyforGasSensor—SunipaRoy,ChandanKumarSarkar
2. MicrosystemDesign,StephenD.Senturia, KluwerAcademicPublishers,2001,
3. FundamentalsofMicrofabrication,MarcJ.Madou,CRCPressLLC,2002.

4. ChangLiu,“FoundationsofMEMS” PearsonInternationalEdition,2006
ReferenceBooks:

[1].Gaberiel M.Rebiz, “RF MEMS Theory,Design and Technology”, John Wiley &Sons,2003[2].Charles
P.Poole, Frank J.Owens, “Introduction to  nanotechnology” John Wiley &  sons,
2003.[3].JulianW .Gardner, VijayK Varadhan, “Microsensors, MEMSandSmartdevices”,JohnWiley&sons,2001.

CO-PO-PSO MAPPING

Co [po1po2 [Po3 [PO4 [PO5 [PO6 [PO7 [POS [PO9 [PO10 [PO11 [PO12 [PSO1 [PSO2 [PSO3
cot| 2|3 [3 |22 - 1{21-13 1 [1 |3 |- - -
co2| 3[s 23 [21-121-13[-1-12T71-T117]-
cos| 2[3 [3 [3 [2 |- |2 |- 31 [2 [3 |- - -
coa| 3[3 [2 [2 2 - |2 |-13[-1- 13- 1 |-
cos| 3[3 [3 [3 [2 |- |2 |- ]3[2 [2 |2 I T

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched.
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CourseName:DataScience
Course Code: EC703A
Contact:3:0:0
TotalContactHours:36

Credits:3

PRE-REQUISITES: IntroductiontoProgramming,Probability

CourseOutcome:
GraduatesoftheECEprogramwillbeableto
CO1: Describethebasicandintermediateconceptsofprobability,statistics,anddistributions.

Coz2:
AbletoApplyregression, ANOVA ,andgoodnessoffittesttoconstructmodelandinferconclusio
nsabout population/sample.

COa:
AbletoAnalyzehypothesistoaccept/rejectalternativehypothesisbasedonstatisticalevidencea
vailable.
CO4: AbletolearnProgrammingToolsforDataScience
CO5: Solvereal-worldmachinelearningtasksfromdatatoinference
CourseContent:
Module-I: 10L

IntroductiontoDataScience:

Concept of Data Science, Sample, Population, Measures of Central Tendency: Mean, median,mode, Range,
Inter Quartile range, Cumulative frequency distribution, Traits of Big data, WebScraping,Analysisvs
Reporting3L

IntroductiontoProgrammingToolsforDataScience

Department of Electronics & Communication Engineering
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ToolkitsusingPython:Matplotlib,NumPy,Scikit-learn,NLTK, Panda.3L

TabularandGraphicalDescriptive Techniques, BarCharts,LineCharts,Scatterplots,1L

Workingwithdata:ReadingFiles,ScrapingtheWeb,UsingAPIs(Example:Usingthe Twitter

APIs),CleaningandMunging,ManipulatingData,Rescaling,DimensionalityReduction3L

Modulell:Statisticsfordatascience 12L

MeasuresofDispersion:Meaning,Quartiledeviation,StandardDeviation,VVariance,Moments,Skewness, Kurtosis,
NumericalProblem. 2L

Probability:Dependenceandindependence,ConditionalProbability,Bayes Theorem,RandomVariables,Continuo
usDistributions,Binomial,Poisson,NormalDistribution, The
CentralLimitTheorem,Standarderror,NumericalProblem 4L

CorrelationandRegression:BivariateData,Correlation,Covariance,Correlationcoefficient,Regression,Numerica
IProblem 2L

HypothesisandInference:HypothesisTesting, Inferenceaboutapopulation,Confidencelntervals, TheoryofTestofs
ignificance,z-statisticsandzscore,t-statistics,DegreesofFreedom, Typel & Typellerror,P-
values,Chisquaretest,Bayesianinference,NumericalProblem 8L

Module-111: 10L

MachineLearning
OverviewofMachinelearningconcepts—Overfittingandtrain/testsplits, TypesofMachinelearning

—Supervised,Unsupervised,Reinforcedlearning, IntroductiontoBayes Theorem, LinearRegression-
modelassumptions,regularization(lasso,ridge,elasticnet),ClassificationandRegressionalgorithms-
NaiveBayes,K-NearestNeighbors,logisticregression,supportvectormachines (SVM), decision trees, and
random forest, Classification Errors, Analysis of Time Series-
LinearSystemsAnalysis,NonlinearDynamics,Rulelnduction,NeuralNetworks-Learning

AndGeneralization,OverviewofDeepLearning. 6L

ModulelV: 4L

Department of Electronics & Communication Engineering
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CaseStudiesofDataScience Application(Anyfour)

Weatherforecasting,Stockmarketprediction,Objectrecognition, Real Time
SentimentAnalysis.Imagevisibilityimprovementthroughstatisticalmodel.

LISTOFSUGGESTEDBOOKS

1
2
3
4.
5
6
7

rningbook.org

CO-POmapping

N.G.Das“StatisticalMethods”,McGrawHill
JoelGrus,"DataSciencefromScratch: FirstPrincipleswithPython",0'ReillyMedia
JainV.K.,“DataSciences”,KhannaPublishingHouse,Delhi.
JainV.K.,“BigDataandHadoop”,KhannaPublishingHouse,Delhi.
JeevaJose,“Machinel earning”,KhannaPublishingHouse,Delhi.
ChopraRajiv,“MachineLearning”,KhannaPublishingHouse,Delhi.

lanGoodfellow,YoshuaBengioandAaronCourville,"DeepLearning",MITPresshttp://www.deeplea

CO PO1 |PO2 PO3 PO4 |POS PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
coi|2 (2 |3 |1 (1 |1 |2 |1 |2 1 1 1 3 2 2
co2(3 (3 |2 |3 |2 |2 |1 |2 |2 2 2 3 3 3 2
cos|2 (3 |3 |2 |1 |1 |- 1 |2 1 1 2 3 2 2
cCo4|3 (2 |2 |2 (2 |2 |1 |2 |2 2 1 3 3 2 2
cos5(2 (3 |3 |2 |1 |1 |- 1 |2 1 3 2 2 2 2
AVG|28 |28 | 3 (18 |1 1 |2 1 1 24 |28 |22 2

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched
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CourseName:MachineLearning
Course Code:EC703B
Contact:3:0:0

Totalcontact hours:36

Credits:3

Courseoutcomes:

GraduatesoftheECEprogramwillbeableto

COLl:Abletodemonstratethelinearandlogisticregressionmodel
CO2:Ableto describethecurseof dimensionality.
CO3:Abletoidentifythemodelofsupervisedlearning.
CO4:Abletoillustratetheartificialneuralnetworktofindthepatternindata.
CO5:Ableto identifythemodel ofunsupervisedlearning.

Prerequisite:

° Knowledgeofbasiccomputerscienceprinciplesandskills
° Familiaritywiththebasicprobabilitytheory

° Familiaritywiththebasiclinearalgebra

Module-1

(Introduction) [1L]

Overviewoftheapplicationofmachinelearning,Conceptoferrorfunctionandoptimization,Conceptofsupervised,
unsupervised andreinforcementlearning.

Module-11(Regression) [5L]

Linear regressionmodel withsingle and multiple variables, Gradient descent algorithm,
leastsquare

Module-I11(Dimensionalityreduction)
[10L]

Conceptofdimension,Curseofdimensionality,LassoandRidgeregressiontoreducedimension,Applicationofelasti
cnetoverLassoandRidge,Principal component
analysis,Lineardiscriminantanalysis,Sammonmapping,Filtermethod,wrappermethod

Department of Electronics & Communication Engineering
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[16L]

R-21B.Tech(ECE)

LogisticregressionandLineardiscriminantfunctionsforbinaryclassification,NaiveBayesClassifier, K-
NearestNeighbor.

Decision trees: measures of impurity, information gain/entropy reduction, Gini index.
SupportVectorMachine:Developingtheobjectivefunctionandtheeffectofhyper

parameter,concept ofKernel-SVM.

ArtificialNeuralNetwork:CompareBiologicalNeuronsandArtificialneurons,Sigmoidalactivationfunction,McC
ulloch-Pittsmodel,Feedforward&Feedbacknetwork,Singlelayerperceptron, Implementation of logical AND&
OR , Effect of Multilayer perceptron over singlelayer, Implementation ofXOR, Back propagation algorithm,
Radial Basis Functions Network,Hebbrule,Importanceoftraining and testaccuracyto learn theANN.

Module-V/(Clustering)[4L]

Means,Silhouetteand

Textbooks:

David,CambridgeUniversityPress

CO-PO-PSO MAPPING

Dunn clustervalidationindex.

UnderstandingMachineLearningbyShaiShalev-ShwartzandShaiBen-

PatternrecognitionandmachinelearningbyChristopherM.Bishop,Springer

PatternRecognitionbyKonstantinosKoutroumbas,SergiosTheodoridis,Elsevier

PatternClassificationbyRichardODuda,PeterE.Hart&DavidG.Stock,JohnWiley.

Kmeansalgorithm,Hierarchicalclustering,Gaussianmixturedensityestimation,Fuzzy-C-

CO |PO1 [PO2 |PO3 [PO4 |PO5 [PO6 |PO7 [PO8 |PO9 [PO10 |PO11 |PO12 |PSO1 [PSO2 |PSO3
Co1 P 2 3 2 2 3 1 1 3
Co2| 3 | 3 | 2 | 1|3 3 1 1 3
CO3| 1 | 3 | 3 | 3 |2 3 1 1 3
CO4 3 3 2 2 3 3 1 1 3
CO5 2 3 2 3 1 3 1 1 3
AVG| 3 | 3 | 3 | 3 |26 3 1 1 3

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched
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Course Name: Cyber Security &Cryptography
CourseCode:EC703C

Contact:3:0:0

Total Contact Hours: 36

Credits:3

Prerequisites

1. KnowledgeofComputerNetworksandOperatingSystems fundamentals
2. UnderstandingofDiscreetMathematicsconcepts
CourseOutcome(s):

GraduatesoftheECEprogramwillbeableto

Cco1 Acquirefundamentalknowledgeandcomparedifferentcryptographictechniques.
CO2 Developand design variousblock cipherandstreamcipher models

COos3 Demonstrate the principles of public key
cryptosystems, hash functions and digitalSignature.

CO4 Analyzevariednetworksecuritytoolsandauthenticationapplications

CO5 Developandapplyemailsecurity, IPsecurity,websecurityservicesandmechanisms

CourseContentsModule-1
[7L]

Introduction-Services,Mechanisms,andAttacks,OSlsecurityarchitecture,  Networksecurity mode, Classical
Encryption techniques (Symmetric cipher model, substitutiontechniques,transposition techniques,
steganography), Finite Fields and Number Theory: Groups, Rings, Fields,Modular arithmetic, Euclid’s
algorithm, Polynomial Arithmetic, Prime numbers, Fermat’sandEuler’stheorem,Testingforprimality -
TheChineseremainder theorem -Discretelogarithms.

Module-2
[9L]

DataEncryptionStandard-

Department of Electronics & Communication Engineering
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Blockcipherprinciples,blockciphermodesofoperation,AdvancedEncryptionStandard(AES), TripleDES, Blowfis
h,RC5algorithm,Publickeycryptography: Principles of public key cryptosystems, The RSA algorithm, Key
management -DiffieHellmanKeyexchange,Ellipticcurvearithmetic,Ellipticcurvecryptography.

Module-3
[6L]

Authenticationrequirement,Authenticationfunction,MAC,Hashfunction,Securityofhashfunction and MAC,
MD5, SHA, HMAC, CMAC, Digital signature and authentication protocols,DSS,EIGamal, Schnorr.

Module-4
[7L]

Authenticationapplications, Kerberos,X.509,Internet Firewallsfor Trusted System: RolesofFirewalls, Firewall
related  terminology- Types of Firewalls, Firewall designs principles, SET for E-
CommerceTransactions,Intruder, Intrusiondetectionsystem, Virusandrelatedthreats,Countermeasures, Trusteds
ystems, Practicalimplementationofcryptographyand security.

Module-5
[7L]

E-mail Security: Security Services for E-mail-attacks possible through E-mail, Establishing keysprivacy,
authentication of the source, Message Integrity, Non-repudiation, Pretty Good Privacy,S/IMIME, IP Security:
Overview of IPSec, IPv4 and IPv6-Authentication Header, EncapsulationSecurity Payload (ESP), Internet
Key Exchange (Phases of IKE, ISAKMP/IKE Encoding), WebSecurity: SSL/TLS Basic Protocol, computing
the keys, client authentication, PKI as deployed
bySSL Attacksfixedinv3,Exportability,Encoding,SecureElectronicTransaction.

Textbooks
[1] Kahate,A.(2013).Cryptographyandnetworksecurity. TataMcGraw-HillEducation.
[2] Forouzan,B.A.,&Mukhopadhyay,D.(2015).Cryptographyandnetworksecurity.NewYork,NY:McGraw

Hill Education (India)PrivateLimited.

ReferenceBooks
[1] Stallings,W.(2006).Cryptographyandnetworksecurity,4/E.PearsonEducationindia.
[2] Daras,N.J.,&Rassias,M.T.(Eds.).(2015).Computation,cryptography,andnetworksecurity(pp.253-

287).Springer.

[3] Kumar,A.,&Bose,S.(2017).Cryptographyandnetworksecurity.PearsonEducationindia.
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CO-PO-PSO MAPPING

CO PO1 PO2 PO3 PO4 |PO5S PO6 |PO7 PO8 [PO9 PO10 PO11 PO12 |PSO1 [PSO2 |PSO3
Co1l | 2 2 3 1 3 1 1 1 2 1 1 1 - - -
Co2 | 2 2 3 3 1 - - 1 2 1 1 3 - - 1
COo3 | 2 3 3 2 2 2 2 1 2 2 1 3 - - 1
CO4 | 3 2 3 2 1 - - 1 2 1 1 3 - - -
Co5 | 1 3 3 2 1 1 - 1 2 1 2 2 - - 1
AVG| 2 2.4 3 2 16 | 1.3 | 15 1 2 12 | 12 | 24 1

WeightageValues: 3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched
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Course Name: Advanced Bio SignalProcessing
CourseCode:EC703D

Contact:3:0:0

TotalContactHours:36

Credits:3

Prerequisite:Concept ofsignaland systemsand DigitalsignalProcessing

CourseOutcomes

GraduatesoftheECEprogramwillbeableto

CO1: Abletoillustratefilteringofbiomedicalsignals,classify Timedomainfiltering,anddesign
different typesoffilters.
CO2: AbletoanalyzedifferentcomponentofECGandEEGsignals.
Coa: Abletoestimatethevalueofthetransformationusingwavelettransform.
CO4: Able to describe the neurological signal
processing and also describe adaptive interfaceandnoisecancellationtechniques.
CO5: Able toestimate modelingof Biomedicalsystems.
CourseContent
Modulel:
2L

Introduction:Biomedicalsignalorigin&dynamics(ECG),Biomedicalsignalorigin&dynamics(EEG, EMGetc.)

Module 2:
5L

Filtering for Removal of artifacts: Statistical Preliminaries, Time domain filtering(Synchronized
Averaging, Moving Average), Time domainfiltering (Moving Average Filter tolntegration,Derivative-
basedoperator),FrequencyDomainFiltering(NotchFilter),OptimalFiltering:  The  Weiner  Filter.Optimal
Filtering: The Weiner Filter, Adaptive Filtering SelectingAppropriateFilter.

Module 3:
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SL

Event Detection: Example events (vizz P, QRS and T wave IinECG), Derivative
basedApproachesforQRSDetectionPanTompkinsAlgorithmforQRSDetection,DicroticNotchDetectionCorrelat
ion AnalysisofEEGSignal.

Module4:
8L

WaveformAnalysis: Illustrationsofproblemwithcasestudies,Morphological AnalysisofECG,Correlationcoeffic
ient, TheMinimumphasecorrespondent.Signallength,Envelop  Extraction, Amplitude demodulation,The
Envelogram, Analysis of activity, Root MeanSquarevalue,Zero-crossing rate, TurnsCount,Formfactor.

Module 5:
3L

Frequency-domain Analysis: Periodogram, Averaged Periodogram, Blackman-TukeySpectral Estimator,
Daniell'sSpectralEstimator,Measuresderived fromPSD.

Module6:
6L

ModellingofBiomedicalSystems: Motorunitfiringpattern,Cardiacrhythm,Formants and pitch of speech, Point
process, Parametric system modelling, Autoregressive
model,Autocorrelationmethod, Applicationtorandomsignals,Computationofmodelparameters,Levinson-
Durbinalgorithm, Computation of gain factor, Covariance method, Spectral
matchingandparameterization,Modelorderselection,RelationbetweenARandCepstralcoefficients. ARMAmMode
I, Sequentialestimation ofpolesand zeros,

Module7:
3L

Neurologicalsignalprocessing: EEGanalysis,Parametricmodelling, Linearpredictiontheory; Autoregressive(A
R)method;RecursiveestimationofAR
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parameters.  Cardiological signal processing: ECG  parameters and their estimation -
Arrhythmiaanalysismonitoring- ECGdatareductiontechniques

Module 8:
4L

Adaptive interference / Noise cancellation: Types of noisein biosignals; Digitalfilters - IIR and FIR - Notch
filters - Optimal and adaptivefilters. Weinerfilters-steepestdescentalgorithm-LMSadaptivealgorithm-
Adaptive noisecanceller -cancellationof 50HzsignalinECG-CancellationofmaternalECGin
foetalelectrocardiography.

TextBooks:

1. JohnG,ProakisandDimitrisManolakisG.“DigitalSignalProcessing,Algorithmsand Applications”,
PHI of IndiaLtd.,NewDelhi,fourth Edition,2007.

2. Rangaraj M Rangayyan, “Biomedical signal processing”, IEEE press, firstedition,2002.
ReferenceBooks:
1 Reddy D.C, “Biomedical Signal Processing: Principles and Techniques”, TataMcGraw-

Hill, NewDelhi, 2ndedition,2005.

2. Sanjit.K,Mitra“DigitalSignalProcessing”, AComputerBased Approach”,Tata McGraw-Hill, New
Delhi, fourthedition2011.

CO-PO-PSO MAPPING

PO1 PO2 PO3 PO4 |POS PO6 PO7 PO8 PO9 PO10 PO11 PO12PSO1PSO2PSO3

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

cO2 3 3 3 3 2 1 1 1 2 2 3 3 - - 1

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

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

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

Avg |26 1262418 2 1 (16(16|24] 22 | 26 |22 - - 1

Weightage Values: 3 = Strongly matched, 2 = Moderately matched, 1 = Weakly matched, (-) = Notmatched
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CourseName:MixedSignalDesign
CourseCode:EC703E
Contact:3:0:0

Total Contact Hours: 36

Credits:3

Prerequisite:EC304 SignalsandSystems,EC601 VLSlandMicrolectronics

CourseOutcomes:

Afterthesuccessfulcompletionofthiscoursestudentswillbeableto
CO1: ApplytheconceptsformixedsignalMOScircuit.

Cco2: Demonstratein-
depthknowledgeinSwitchedCapacitorCircuits,DataConverters—ADCandDAC,FilterandPLL.

COa3: Analyzethesignaltonoiseratioandmodelingofmixedsignals

CO4:
SolveengineeringproblemsresponsiblywithwiderangeofsolutionstoincreaseDataRateofA
DCand DACforaddressing socialissues.

COs5:
Contributepositivelytosocietywithmultidisciplinaryscientificresearchindesignanddevelo
pmentof Mixed Integrated Circuitssuited forwide rangeofapplications.

CourseContent

Modulel:IntroductiontoMixedSignalDesign
[3L]

Introduction: IntroductiontoanalogVLSlandmixedsignalissuesinCMOStechnologies.MOStransistor: Introducti
on,Shortchanneleffects,currentsourceandcurrentmirror,C-MQOScircuit.

Module2:SwitchedCapacitorCircuits
[8L]

Introduction to Switched Capacitor circuits- basic building blocks, Operation and Analysis, Non-ideal effects
in switched capacitor circuits, Switched capacitor integrators first order filters, Switchsharing,Biquadfilters.
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Module3:DataConverterFundamentals
[8L]

SamplingandAliasing:,DataconvertorcircuitsAnalogversusdiscretetimesignals.

DCanddynamicspecifications,Quantizationnoise,NyquistrateD/Aconverters-DecoderbasedConverters,Binary-
Scaledconverters, Thermometer-codeconverters,Hybridconverters

Module4:DataConverterArchitectures
[OL]

ADCandDACspecifications.DAC architectures.ADCarchitectures.Samplingandaliasing,Quantization noise &
Data converter SNR ramp,tracking, dual slope, successive approximationandflashtypes,Multi-
stageflashtypeADCs.

Module5: IntegratorBasedCMOSFilterandPLL [8L]

Integrator Building Blocks , Lowpass Filters , Active-RC Integrators Effects of Finite Op-Amp
GainBandwidthProduct,Active-RCSNR,Why useanActiveCircuit(anOp-Amp),PLL,Applications

TextBooks:

1. R.J.Baker, CMOSMixed-SignalCircuitDesign

2. B.Razavi.PrinciplesofDataConversionSystemDesign.

3. BehzadRazavi, “DesignofAnalogCMOSIntegratedCircuits”, TMHEdition,2002

4. Richard Schreier, “Understanding Delta-Sigma Data converters”, WileyInterscience, 2005.
ReferenceBooks:

1. RudyVanDePlassche,“CMOSIntegrated Analog-to-DigitalandDigital-
toAnalogconverters”,Kluwer AcademicPublishers,2003.

2. PhilipE.AllenandDouglasR.Holberg, “CMOS AnalogCircuitDesign”,OxfordUniversityP
ress, International2ndEdition/IndianEdition,2010.

3. DavidA.Johns,KenMartin,“AnalogIntegratedCircuitDesign”, WileyStudentEdition,201
3.

Department of Electronics & Communication Engineering



CO-PO-PSO MAPPING

R-21B.Tech(ECE)

PO1PO2 |PO3 [PO4 [PO5 [PO6 [PO7 PO8 PO9 PO10PO11PO12PSO1PSO2PSO3
COl1 (3 | 2 3 2 3 3 1 |1 |2 2 1 3 - - -
CO2 |3 |1 2 2 3 2 2 - 2 1 2 2 - - -
CO3 |2 | 2 1 2 2 1 1 - 3 2 3 3 - - -
CO4 |2 | 2 2 2 3 2 2 3|2 1 2 1 - - -
CO5|3 | 3 3 2 2 2 1 |3 |2 1 1 3 - - -
AVGR26 | 2 |22 | 2 |26 | 2 |14 |23 | 2 1 1 3

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched
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Course Name: Internet of Things Lab

Course Code: EC791A

Contacts:0:0:3

Credit:1.5

CourseOutcomes:Afterthiscoursestudentswillbeable to
CO1l:understandinternetof Thingsanditshardwareandsoftwarecomponents
CO2:interfacel/Odevices,sensorsactuatorsandcommunicationmodules
CO3:Remotelymonitordataandcontroldevices
CO4:DevelopreallifeloThasedprojects

LabExperiments:

FamiliarizewithArduinoandRaspberrypiwithnecessaryinstallations

TointerfaceLEDorbuzzerwithArduinoandRaspberrypiandturnonandoffeveryonesecond.

DesignofTrafficManagementsystemwithArduinoandRaspberrypi

TointerfaceDHT11sensorwithArduinoandRaspberrypianddisplaytemperatureandhumidityreadings.

TointerfacemotororrelayasactuatorwithArduinoandRaspberrypi
InstallationofWiresharknetworkprotocolanalyserandcapturenetworktraffic
FindmachinelPaddressandpacketssentusingWiresharkcapture

ImplementMQTTprotocolinstallingNode.jsandNode-RED

© © N o gk~ w D=

InstallBlynkAppinmobileandcontrolLEDon/offremotelybymobilebutton

[EEN
o

SetupanexperimentforUltrasonicDistanceMeasurement

[EEN
=

SetupanexperimentforThinkSpeakbasedDHT SensorMonitoring

[EN
N

Anyotherinnovativeexperiments

Books
1.211otExperements, YashavantKanetakr,ShrirangKorde,BPB

2. loThasedProjects:RealizationwithRaspberryPi,NodeMCU,RajeshSinghAnitaGehlot,BPB

Department of Electronics & Communication Engineering
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https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&amp%3Bfield-author=Rajesh%2BSingh%2BAnita%2BGehlot&amp%3Bsearch-alias=stripbooks

CO-PO-PSO MAPPING
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CO |PO1|PO2|PO3|PO4|PO5|PO6|PO7|PO8|PO9|PO10/PO11|PO12|PSO1|PSO2|PSO3
coit) 2 | 2|22 3|2 |1|1]2 2 3 3 2 2 1
co2zy 2 3 (3|3 |3 |1|1]1]2 2 3 3 2 2 2
coh3| 31323 |3 |2 |2]2]3 3 3 3 3 2 2
Co4) 3| 3|2 |22 |1 1|11 1 2 3 2 1 3
AVG| 25128123 |25[|28|15(13|13]| 2 2 | 28| 3 | 23 | 18 2

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched

Department of Electronics & Communication Engineering




R-21B.Tech(ECE)

Course Name: Artificial Intelligence Lab
Course Code:EC791B
Contacts:0:0:3

Credit:1.5

Courseoutcome:

GraduatesoftheECEprogramwillbeableto

CO-1:ApplyPRPLOGtoimplementlogic
CO-2:Analyzesearching algorithm
CO-3:ApplyANNTforclassification

CO-4:Apply NLPusing Al.

Experiments:

UsingProlog

FamiliarizationofProlog
Studyoffacts,objects,predicatesandvariablesinPROLOG.
StudyofRulesandUnificationinPROLOG.
Studyof*cut”’and““fail”predicateinPROLOG.

WriteaPrologprogramtomaintainfamilytree.

© o~ w D BB

WritepredicatesOneconvertscentigradetemperaturestoFahrenheit,theotherchecksifatemperatureis

elowfreezing.

o

B. Usinganyprogramminglanguage

7. WriteaprogramtosolvetheTowerofHanoi problem.
8. Writeaprogramtosolve4-Queenproblem.

0. Writeaprogramtosolve8-puzzleproblem.

10. Writeaprogramtosolvetravelingsalesman problem.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

TextBooks:

Writeaprogramtosolvewaterjug problem
Writeaprogramto implementhillclimbingalgorithm

Writeaprogramtoimplementsimulatedannealingalgorithm

Writeaprogramtosimulatebreadthfirstsearchanddepthfirstsearch

WriteaprogramtosolvetheMonkeyBananaproblem.

Writeaprogramtosimulatehillclimbing andsimulatedannealing

WriteaprogramtoimplementPerceptron.

WriteaprogramtoimplementAND,ORgatesusingPerceptron.

WriteaprogramtoimplementlrisdataclassificationusingBackPropagation.

WriteaprogramtoimplementaChatbot

OneexperimentonNLP

1.ArtificialIntelligence: AModernApproach,Russell&Norvig,PrenticeHall.

3.Artificiallntelligence,ElainRichandKevinKnight, TMH.

CO-PO-PSO MAPPING

R-21B.Tech(ECE)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 |PO12|PSO1|PSO2|PSO3
co1| 3 3 3 3 3 2 2 - 1 1 3 3 3 2 3
co2| 3 3 3 3 3 2 - 1 - 1 3 3 3 3 3
Co3| 3 3 3 3 3 2 2 - 1 1 3 3 3 3 3
co4| 3 3 3 3 3 2 - 1 - 1 3 3 3 3 3
AVG| 3 3 3 3 3 2 2 1 1 1 3 3 3 2.8 3

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched
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CourseName:DigitalControlSystemLab
CourseCode:EC791C
Contact:0:0:3

Credit:1.5

Prerequisites: Knowledgeof MATLAB.

CourseOutcomes:

Oncompletionofthecoursestudentswillbeableto

COLl. Conductexperiments onPositionControlwithpropertuningofP,PlandPIDcontroller.
Cco2. DemonstrateLead-LagCompensators.

COs. InvestigatetheresponseofaReal TimeSystemusingStateVariableAnalysis.

COA4. AnalyzePerformanceofDiscrete-TimeSystemaNon-LinearSystem.

ListofExperiment:
1. StudyofaPracticalPositionControlSystem:

Obtainingclosedstepresponsesforgainsettingcorrespondingtoover-dampedandunder- ~ damped  responses.
Determination of rise time and peak time using individualizedcomponents in SIMULINK. Determination of
un-damped natural frequency anddampingratiofromtheexperimentaldata.

2. Tuning of P, Pl and PID Controller for First Order Plant with Dead Time using Z-
NMethod:

Processparameters(timeconstantanddelay/lag)willbeprovided,thestudentswouldcomputecontrollergainsbyusin
gZ-Nmethod.Steadystateandtransientperformance of the closed loop plant with and without steady
disturbances will have to benoted.
Theoreticalphaseandgainmarginswillhavetobemanuallycomputedforeachgain settings.

3. DesignofLeadandLagCompensationUsingCacsadTools:

Planttransferfunctionwillbeprovided.Stepresponseistobeobtained.(PSPICE,MATLAB,SciLab may beused).

4, StateVariableAnalysisusingCacsadCommandTool:
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Familiarization and use of CACSAD command for state variable
analysis.ObtainingtransferfunctionfromSVmodelandviceversa.ObtainingstepresponseforaSISOsystemgivenin
SVform.(PSPICE,MATLAB,SciLabmaybeused).

5. StateVariableAnalysisusingCacsadBlockDiagramTool:

Familiarizationanduseof CACSADBLOCKDIAGRAMTOOL forstatevariableanalysis.Obtainingstepresponsea
ndinitialconditionresponseforasingleinput,twooutputsystemgiveninSVform.(PSPICE,MATLAB,SciLabmayb
eused).

6. PerformanceAnalysisofaDiscrete TimeSystemusingCacsadTool:

Familiarizationanduseof CACSADblockdiagramtoolforDigitalControlSystem.Studyofclosedresponseofaconti
nuoussystemwithadigitalcontrollerwithsampleandhold.(PSPICE, MATLAB, ScilLab maybeused).

1. StudyingTheEffectsofNonlinearityinaFeedbackControlledSystemusingTimeResponse:
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Determinationofstepresponsewithalimiternonlinearityintroducedintotheforwardpatn  of 2nd order unity

feedback control systems. The open loop plant will have one
poleattheoriginandtheotherpolewillbeinLHPorRHP. Toverifythat(i)withopenloopstable pole, the response is
slowed down for larger amplitude input and (i)

forunstableplant,theclosedloopsystemmaybecomeoscillatorywithlargeinputamplitude.(PSPICE,
MATLAB,SciLab may beused).

8. StudyingTheEffectsofNonlinearityinaFeedbackControlledSystemusingPhasePlanePlots:

Determinationofphaseplanetrajectoryandpossibilityoflimitcycleofcommonnonlinearities. CACSADDblockdiagr
amtoolwillbeused(PSPICE,MATLAB,SciLabmaybeused).

Note: Fromthelistofexperimentsaminimumof7(seven)experimentsshallhavetobeperformedby eachstudent.

ReferenceBooks:
1. Herniter,ProgramminginMATLAB,Vikas
2. Ogata K : Modern Control Engg. 4e,Pearson/PHI

CO-PO-PSO MAPPING

COs PO1 PO2 [PO3 PO4 |PO5 PO6 PO7 [PO8 PO9 PO10 PO11 PO12 |PSO1 PSO2 [PSO3
COo1l| 2 3 3 2 2 2 2 1 2 1 3 3 - 2 -
Cco2| 3 2 2 3 2 1 - - 2 - 1 2 - - -
Co3| 3 3 3 3 3 2 1 - 2 - 1 2 - 2 -
Co4 | 2 3 2 2 3 2 - 2 2 2 3 3 - - -
AVG 2.5 2.75 25 25 25 175 1.5 1.5 2 1.5 2 2.5 - 2 -

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched
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Course Name:CloudComputing (AWS)Lab
Course Code:EC791D
Contact:0:0:3

Credits:3

Prerequisite:

1. ShouldhavebasicknowledgeonCandJAVA programming.
2. PriorknowledgeonOperatingSystem
CourseOutcome(s):

Oncompletionofthiscourse, thestudents willbe ableto:

CO1:ConfigurevariousvirtualizationtoolssuchasVirtualBox,V Mwareworkstation.
CO2:Designanddeploya webapplicationinaPaaSenvironment.

COa3: Learn how to simulate a cloud environment to implement new schedulers.

CO4: Install and use a generic cloud environment that can be used as a privatecloud.

Experiments:

1. InstallationofVVMwareWorkstationonwindowsOS(versionwindows7to10).

2. InstallationofCcompilerand executesimpleprogramsofCusing virtualmachine.

3. Createahelloworldapplicationandothersimplewebapplicationsusingpython/javainGoogle AppEngine.
4. LaunchingofwebapplicationsusingGAElauncher.

5. CreatingacloudenvironmentusingCloudSimandrunaschedulingalgorithmthatisnotpresentinCloudSim.
6. Transferring thefilesfrom onevirtualmachineto anothervirtualmachine.

7. Finda procedure tolaunch virtualmachineusing trystack (OnlineOpenstack DemoVersion)

8. InstallHadoopsinglenodeclusterandrunsimpleapplicationslikewordcount.
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TextBooks:
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1. MasteringCloudComputingbyRajkumarBuyya,ChristianVecchiola,S. ThamaraiSelvi,McGrawHill Education
(India)PrivateLimited, 2013

2. FundamentalsofCloudComputingbyP.K.Pattnaik,S.Pal,M.R.Kabat,VikasPublications,2014.

ReferenceBooks:

1. CloudComputingBiblebyBarrieSosinsky,WileylIndiaPvt.Ltd,2013

2. Cloudcomputing:Apracticalapproach,AnthonyT.Velte, TataMcgraw-Hill

CO-PO-PSO MAPPING

PO1 [PO2 [PO3 [PO4 [PO5 PO6 [PO7 [POS [PO9 [PO10 [PO11 PO12 PSO1 [PSO2 [PSO3
coi| 3 | 2 |3 |2 |2 | - | - |- 1-1-71T2T1T2T/11-7T-7T-
co2|l 2 |3 [ 3 |2 |1 |- 121 - 1-1-713T13T/]-T1-T]-
coz| 3 |2 |3 [ 2 [2 |2 [ - -T1T271-"1T2"12T71-7T-7-
coal 2 |3 |3 [ 2 [ - |- 1-T271Tz11]-1313/]-71T-T7-
AVG | 25 2.5 3 2 1.7 2 1 2 1.5 2.5 2.5 - - -

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched.
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Course Name: DATA SCIENCE LAB
CourseCode:EC793A
Contacts: 0:0:3

Credit:1.5

CourseOutcome:

StudentsofECEprogramwillbeableto:
CO1:UnderstandthePythonProgrammingLanguage.
CO2:Exposethemselveson solvingofdatascienceproblems.
CO3:Understand theclassificationandRegression Model.

CO4:Understandandapplyprinciplesofdatavisualization.
CO5:SetupAnacondaand Jupyternotebooks

Experiments:

1. SettingUpAnacondaandJupyterNotebook.
2. DESCRIPTIVESTATISTICSINJupitarHandboo
k

a. WriteanRscripttofindbasicdescriptivestatisticsusingsummary,str,quartilefunctiononmtcars& carsdatasets.

b.WriteanRscripttofindsubsetofdatasetbyusingsubset(),aggregate()functionsonirisdataset

3. READINGANDWRITINGDIFFERENTTYPE
SOFDATASETS

a.Readingdifferent

types of datasets (.txt,.csv) fromWeb and disk andwritingin file in specific disk location.

b. ReadingExceldatasheetinjupiter.c.Reading
XMLdatasetinJupiter
4. Visualization

a.Findthedatadistributionsusingboxandscatterplot.b.Findtheoutliersusingplot.

c.Plotthehistogram,barchartandpiechartonsampledata.
5.Statistics and NumPy

IntroductiontoStatisticsDistribution

StandardizationinDataScienceWorkingwithNumpy
6.WorkingWithPANDASArrays


https://cloudacademy.com/learning-paths/practical-data-science-with-python-1258/
https://cloudacademy.com/learning-paths/practical-data-science-with-python-1258/
https://cloudacademy.com/learning-paths/practical-data-science-with-python-1258/
https://cloudacademy.com/learning-paths/practical-data-science-with-python-1258/

R-21B.Tech(ECE)

Working With QueriesWorkingWithDataFramesUsingGROUPBY MergingandJoining
7. CORRELATIONANDCOVARIANCE

a. Findthecorrelationmatrix.
b. Plotthecorrelationplotondatasetandvisualizegivinganoverviewofrelationshipsamongdataon irisdata.

Analysisofcovariance:variance(ANOVA),ifdatahavecategoricalvariablesonirisdata.
8.REGRESSIONMODEL

Importadatafromwebstorage.NamethedatasetandnowdoL ogisticRegressiontofindoutrelationbetweenvariablest
hatareaffectingtheadmissionofastudentinainstitutebased

onhisor herGREscore,GPAobtainedandrankofthestudent. Alsocheckthe modelisfitornot.Require(foreign),
require(MASS).
9.CLASSIFICATIONMODEL

a.Installrelevantpackageforclassification.b.Chooseclassifierforclassificationproblem.

c.Evaluatetheperformanceofclassifier.

ReferenceBooks:
YanchangZhao, “RandDataMining: ExamplesandCaseStudies”,Elsevier, 1stEdition,2012WebReferences:

1.http://www.r-bloggers.com/how-to-perform-a-logistic-regression-in-r/
2.http://www.ats.ucla.edu/stat/r/dae/rreg.htm

3. http://www.coastal.edu/kingw/statistics/R-tutorials/logistic.html 4.

http://www.ats.ucla.edu/stat/r/data/binary.csv

SOFTWAREAND HARDWAREREQUIREMENTSFOR18 STUDENTS:
SOFTWARE:RSoftware,RStudioSoftware
HARDWARE:18numbersofintelDesktopComputerswith4AGBRAM

CO-PO-PSO MAPPING

COs PO1 PO2 PO3 PO4 PO5 PO6 [PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
CO1
CO2
CO3
CO4
CO5
AVG
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WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched
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http://www.r-bloggers.com/how-to-perform-a-logistic-regression-in-r/
http://www.ats.ucla.edu/stat/r/dae/rreg.htm
http://www.coastal.edu/kingw/statistics/R-tutorials/logistic.html
http://www.ats.ucla.edu/stat/r/data/binary.csv
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Course name: Machine LearningLab
Course Code:EC793B

Contact:0:0:3

Credits:3

Prerequisites:

. Basicprogrammingknowledgeandalgorithm
GraduatesoftheECEprogramwillbeabletoCourseoutcomes:
CO1:Able toanalyze linear regressionmodel.
CO2:Abletoevaluatetheimportantfeaturesfromdata

CO3: Able to apply classifier to find the pattern fromdata.
CO4:Abletoevaluatemodelsgeneratedfromdata.

CO5:Able to demonstrate thecurseofdimensionality.

Toperformthefollowing experiments,itis recommendedtogetthedata fromtheopen-
sourceUCIMachineLearningRepository.

Link:https://archive.ics.uci.edu/ml/index.php

1. Takeasuitabledatasetandstudythelinearregressionwithonevariableandmultiplevariables.
2. Study the effect of bias and variance inlinearregression.

) Takeasuitabledatasetandselectthegoodfeaturesusingfilterandwrappermethod. Takeasuitabledatasetandextractt
hefeaturesusingPCAandLDA

4, Take a suitabledataset anddesignaclassifierusing
. Logisticregression

. Decisiontrees

. NaiveBayesClassifier

. KNN

. SVM

5. Takeasuitabledatasetandclusterthedatausing

. K-means

Hierarchicalclustering

Inagivendataset,estimatethenumberofpossibleclustusing Silhouettemethod

Takeasuitabledataset,designANNbasedclassifierandstudythefollowings:

~N o

effect ofsinglelayer,multilayer



9.Takeasuitabledatasettoillustratetheimportanceoftrainingandtest

effectofnumberofnodesinalayer

accuracyincaseof supervisedlearning.

10.Takeasuitabledatasettoshow thecurseofdimensionalityandits

solutionusingSammonmapping.

Textbooks:

1. Patternrecognitionand machinelearningbyChristopherM.Bishop,Springer

R-21B.Tech(ECE)

2. UnderstandingMachineLearningbyShaiShalev-ShwartzandShaiBen-David,CambridgeUniversityPress

3. PatternClassificationbyRichardODuda,PeterE.Hart&David

G.Stock,JohnWiley.4.PatternRecognitionbyKonstantinosKoutroumbas,SergiosTheodoridis,Elsevier

CO-PO-PSO MAPPING

PO1| PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 |PSO1|PSO2|PSO3
col | 3| 3 3 3 3 2 1 3 1 1 3
coz2 | 2 2 2 2 2 - 1 3 1 1 3
Co3 | 3 2 3 3 3 - 1 3 1 1 3
Co4 | 2| 3 2 2 2 2 1 3 1 1 3
AVG 3 3 3 3 3 2 1 3 1 1 3

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)Notmatched
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Course Name: Cyber Security & Cryptography Lab
CourseCode: EC793C
Contacts: 0:0:3

Credits:1.5

Courseoutcome:

COL1: Able to analyze the ciphertechnique
CO2: Able to apply Hashfunctions

CO3: Able to apply AES, DESalgorithm
CO4: Able to analyze RSAalgorithm.

Experiments:

1. Breakingthe ShiftCipher

2. BreakingtheMono-alphabeticSubstitutionCipher
3. One-TimePadandPerfectSecrecy

4. MessageAuthenticationCodes

5. CryptographicHash FunctionsandApplications
6. SymmetricKeyEncryption Standards(DES)

7. SymmetricKeyEncryptionStandards(AES)

8. Diffie-HellmanKeyEstablishment

9. Public-KeyCryptosystems (PKCSv1.5)

10. ImplementationofRSAalgorithm.

Textbooks

[1] Kahate,A.(2013).Cryptographyandnetworksecurity. TataMcGraw-HillEducation.

[2] Forouzan,B.A..&Mukhopadhyay,D.(2015).Cryptographyandnetworksecurity.NewYork,NY:McGrawHill
Education (India)PrivateLimited.
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ReferenceBooks
[1] Stallings,W.(2006).Cryptographyandnetworksecurity,4/E.PearsonEducationindia.
[2] Daras,N.J.,&Rassias,M.T.(Eds.).(2015).Computation,cryptography,andnetworksecurity(pp.253-287).Springer.

[3] KumarA. &Bose,S.(2017).Cryptographyandnetworksecurity.PearsonEducationindia.

CO-PO-PSO MAPPING

CO PPO1 PO2 |PO3 PO4 PO5 |PO6 [PO7 PO8 PO9 |PO10 PO11 PO12 PSO1|PSO2|PSO3

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

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

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

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

AVG [2.25(225| 3 2 [175]15|15| 1 2 125 1 25 1.5

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched
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CourseName:AdvancedBioSignalProcessingLab
Course Code:EC793D

Contacts: 0:0:3

Credit:1.5

Prerequisite:DigitalElectronics,AnalogElectronics,MicroprocessorandMicrocontroller,Sensors,C/C++progr
amming,Pythonprogramming

CourseOutcomes:

GraduatesoftheECEprogramwillbeableto

CO1:AnalyzeBioelectric signals,humanphysiologicalsystem,anddifferenttypesoftransducers.

CO2:Design differenttypesofmedicalmeasurementsystem.

COa3: Able to examine the data handling, filtering techniques of bio-medical signals and able toanalysisof
timeand frequencydomain.

CO4: Able to simulate medical imaging techniques and implement different algorithms to
featureextractthesignals.

Experiments

1. TosimulateElectrocardiogramWaveform
2. TosimulateElectroencephalogramSignal
3. TosimulateElectromyogramSignal

4. ToSimulateDefibrillator

5. TosimulatePacemaker

6. TosimulateHemodialysisMachine

7. TosimulateBiopotential Amplifier



Reference:

1.

2.

3.

CO-PO-PSO MAPPING

TosimulateECGPulsemissing detector

Tosimulate12LeadECGSignals
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Waveletsand TimefrequencymethodsforBiomedicalsignalProcessing-
M.Akay,IEEEPress,DigitalProcessing ofspeech signals- L.Rabinar,PearsonEducation.

BiomedicallnstrumentationandMeasurements-Cromwell, WeibellandPfeiffer,PHI

https://bmsp-coep.vlabs.ac.in

PO1 [PO2 [PO3 [PO4 [PO5 [PO6 [PO7 PO8 PO9 [PO10[PO11 PO12 PSO1[PSO2[PSO3
cot| 2 |- [1 |- [ -3 -T2t ]z1 1 [3 - 1-71-
co2| - [3 |- |2 [ -1 - -1-1-7T1-"T2T71-71T-T7T-
co3| 3 |- |- |- 1 [3 3 [-1212 [2 3 [-1-71-
coa| 2 |- [1 |3 [3 - 12 [1 - 1-T1 2 -1T-T7T-
AVG[23 |3 |1 |25 |2 |23 |25 |1 |15 [15 |13 |25 | - | - | -

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched
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Course Name: Mixed Signal Design Lab

CourseCode:EC793E

Contacts:0:0:3

Credits:1.5

Prerequisite:EC304 SignalsandSystems, EC601 VLSI andMicroelectronics
CourseOutcomes: Afterthesuccessfulcompletionofthiscoursestudentswillbeableto

CO1:DesignandoperationoftheCMOSbasiclogicelementandunderstandingofbasicDCcharacteristicsoftheCM
OSintegratedcircuits

CO2:DesignofSwitchedCapacitorCircuits,DataConverters—ADCandDAC,FilterandPLL

COoa3:
ApplytheknowledgeofdctestinginMOScircuits,determinationofsignaltonoiseratioandmodelingofmi
xedsignals

CO4:
SolveengineeringproblemsresponsiblywithwiderangeofsolutionstoincreaseDataRateof ADCand
DACfor addressing socialissues.

CO5: Designoflowpassandhighpassactivefiltersandstudyofitsfrequencyresponse
CourseContent:
1. Design and operation of the CMOS basic logic element to understand basic DCcharacteristics of

the CMOS integrated circuits, as well as their dynamic propertiesduringswitching processes.

2. DCtestingofn-channelandp-channelenhancementmodeMOSFETsandmeasurethe Current flowing
throughthetransistor.

3. Verifytheoperationofbasicswitchedcapacitorfilter

4. Design an ADC circuit that converts Analog input signals to correspondingbinary output values
and build, test, and troubleshoot an ADC circuit usingSpice.

5. To Design and Simulate Binary to Gray, Gray to Binary, BCD to Excess 3,Excess3
toBCDcodeconverters.

6. DesignoflowpassandhighpassactivefilterusingOPAMPandstudyofitsfrequencyresponse.

7. Verifythevalidityofthetheorybehindsamplingandquantization.

8. DesignandconstructRCintegratorcircuitandstudyitspulseresponse.
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9. Experiment to observe the operation of the PLL subsystem and recognize the threePLL states in actual
circuits, and you will also gain some insight into how circuitvaluesaffectPLLoperation.

CO-PO-PSO MAPPING

COs [PO1 [PO2 PO3 [PO4 [PO5 [PO6 [PO7 |PO8 |PO9 [PO10 [PO11 PO12 [PSO1|PSO2(PSO3

CO1

CO2

CO3

CO4

w| N | w| w
N[ w| Nof o w
N[ w| N w
N[ N R -
NI NI

1
NI
N w| N w
| w| o wl

1

1

1

CO5

NN NN DNDN
N N NN W
NN NN DNDN

w| W w

AVG| 2.6 24 |24 |16 |14 14 | 24 |22 - - -

Weightage Values: 3 = Strongly matched, 2 = Moderately matched, 1 = Weakly matched, (-) = Notmatched
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Stream: ECE

Subject Name: MajorProject-I

Subject Code: PR791

Contact hour: 4P

Total contact hour- 40

Credits: 2
Prerequisite: Course completed up to 6™ semester in UG ECE

Course Objective:
Prepare students with foundation knowledge in a project domain through surveying, designing, implementing, observing
and reporting.

Methodology:

1.

2.

Thinking: Discussion on innovative idea.
Exploring: Survey of recent research.
Implementing: Project guidance to basic prototype implementation.

Documenting: Guidance on reporting and conference paper writing.

. Each Major Project —I group should submit the following under their semester project report

submission with items not limited to,

Title, certificates, declaration by student, acknowledgement, Table of Contents, abstract, keywords,
Introduction, Literature Survey, System Analysis (if applicable),
System Design (if applicable), Coding, Testing (if applicable), Conclusion, Future

Scope of work), reference

Course outcome:

Sem. |Course Title (Code) CO Codes  |Course Outcomes

No. On completion of the course students will be able to

CO1 Apply the knowledge acquired through survey of recent research to
set the project goal.

CcO?2 Distinguish the way of implementation of prototype

2t | Major Project-1 (PR791)
CcO3 Identify the fault issue through various case study
CO4 Implement the prototype using modern tools
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CcO5 Demonstrate the project design to share the idea through
conference/workshop/seminar etc.
CO6 Modify the project design for the benefit to societal issues
CO-PO-PSO MAPPING

COs\POs PO1 PO2 PO3 |PO4 PO5 PO6 PO7 PO8 PO9 [PO10 PO11 PO12 |PSO1 PSO2 PSO3
cO1 313 |3 |2 |1]1]s3 1 1 3 2 3
cO2 3133|313 3|3 2 3 3 3 2
co3 2 33223 [3]2] 2 3 | 3] 2 1
cO4 1 13|3]2]3 3123 2 3 3 3 3
CO5 3 2 13|32 3|3 2 3 3 3 2
COG 31332 2 |3 2 3 2 3
AVG 2.5 3 2.83] 2.5 2.4 1.75 3| 2.75 2.4, 1.75 2 3 267 2.8 2.2
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Stream: ECE

Subject Name: Skill Development VII: Seminar & Group Discussion
Subject Code: PR792

Contact hour: 1

Total contact hour- 10

Credits: 0.5
Prerequisite: Course completed up to 6™ semester in UG ECE

Obijectives:
5. To show competence in identifying relevant information,defining and explaining topics under discussion. To
build depth of understanding, using primary and secondary sources.
6. To use appropriate registers and vocabulary, demonstration command with voice modulation, voice projection,
and pacing.
7. To use of visual, audio and audio-visual material to support presentation
8. To speak cogently with or without notes, present either in groups or as individuals.

Course outcome:

Sem. |Course Title (Code) CO Codes  |Course Outcomes

No. On completion of the course students will be able to

CO.PR792.1 |Show competence in identifying relevant information, defining and
explaining topics under discussion.

CO.PR792.2 Demonstrate command of voice modulation, voice projection, and

) pacing.
Skill Development VII: |c0 pR792 3 [Judge when to speak and how much to say, speak clearly and
7th Seminar & Group audibly in a manner appropriate to the subject

Discussion (PR792) |CO.PR792.4 |Ask appropriate questions, use evidence to support claims, respond
to a range of questions,

CO.PR792.5 Take part in meaningful discussion to reach a shared understanding

CO.PR792.6 |Speak cogently with or without notes and present either in groups or
as individuals.

CO-PO-PSO MAPPING

COs\POs PO1 |PO2 |PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

co1 3 2|3 1|13 1] 1 3| 2| 3
co2 3 33|23 3| 3 2 | 3 3|32
co3 3 (3|2 1] 22 [3[32] 2 3 3 | 2 |1

CO4 3 3 3 3 3 3 2 3 2 3 3 3 3
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CcO5 3 3 3 2 3 2 3 3 2 3 3 3 2
AVG 3] 2.8 2.8 2l 2.4 167 3 2.75 2.4/ 1.67 2 3 2.8 2.8 2
Stream: ECE

Subject Name: Industrial Training / Internship

Subject Code: PR793

Contact hour: NIL

Total contact hour- NIL

Credits: 2

Prerequisite: Course completed up to 6™ semester in UG ECE

Objectives:

1. Understand the Organizational Structure of a company.

2. Develop work habits and attitudes necessary for job success (technical competence, professional attitude,
organization skills etc.)

3. Develop written communication and technical report writing skills.
4. Develop knowledge of contemporary issues.
5. Develop an awareness for the need and applications of standards in the industry.

Course outcome:

Sem. |Course Title (Code) CO Codes  |Course Outcomes
No. On completion of the course students will be able to
CO.PR793.1 |participate in the projects in industries during his or her
industrial training.
CO.PR793.2 Describe use of advanced tools and techniques encountered
Industrial Training / during industrial training and visit.
7t Internship (PR793)  |CO-PR793.3 Interact with industrial personnel and follow engineering
practices and discipline prescribed in industry.
CO.PR793.4 Develop awareness about general workplace behavior and
build interpersonal and team skills.
CO.PR793.5 Prepare professional work reports and presentations.
CO-PO-PSO MAPPING
COs\POs [PO1 |PO2 |PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
co1 11113 1113 1|1 3 | 2] 3
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CO2 3 3 13 3 13 3 3 3
CO3 2 2 3 2 2 3 2 2 3 3 2
CO4 3 2 | 3 2 | 3 3 3 3
CO5 3|12 3 13| 2 3 13 2 3 3 3
AVG 2.41.67 2,75 2.4 1.67 275 2.4 1.67 2 3 2.8 2.8
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Course Name: Entrepreneurship & Innovation skill
CourseCode: MC701

Contact:2:0:0

Total Contact Hours: 24

Credit: 0

Prerequisite:None
CourseOutcomes:GraduatesoftheECEprogramwillbeableto

CO1:Comprehendtheroleofboundedrationality,framing,causationandeffectuationinentrepreneurialdecisionma
king.

CO2:Demonstrateanabilitytodesignabusinessmodelcanvas.
COa3:Evaluatethevarioussourcesofraisingfinanceforstartupventures.
CO4:Explainthefundamentalsofdevelopingandpresentingbusinesspitchingtopotentialinvestors.

CourseContent

Modulel: 4L

IntroductiontoEntrepreneurship:Entrepreneurs;entrepreneurialpersonalityandintentions-
characteristics,traitsandbehavioral;entrepreneurialchallenges.Entrepreneurial Opportunities:Opportunities.
discovery/  creation, Pattern identification and recognition  for  venture  creation:
prototypeandexemplarmodel,reverseengineering.

Module2: 4L

Entrepreneurial Process and Decision Making: Entrepreneurial ecosystem, Ideation, development
andexploitation of opportunities; Negotiation, decision making process and approaches, Effectuation
andCausation;AdvantageandLimitationsofEntrepreneurship;ProcessofEntrepreneurship.

Module3: 4L

CraftingbusinessmodelsandLeanStart-ups: Introductiontobusinessmodels;Creatingvaluepropositions-
conventionalindustrylogic,valueinnovationlogic;customerfocusedinnovation;buildingand analyzing business
models; Business model canvas, Introduction to lean startups, Business Pitching.Module4: 4
L

Organizing Business and Entrepreneurial Finance: Forms of business organizations;
organizationalstructures; Evolution of Organisation, sources and selection of venture finance options and its
managerialimplications.Policy Initiativesand focus;roleofinstitutions inpromoting entrepreneurship.

Module5: 4L

Department of Electronics & Communication Engineering
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Entrepreneurs as problem solvers: Innovations and Entrepreneurial Ventures — Global and Indian; Roleof
Technology — E-commerce and social media; Social Entrepreneurship — Concept; Entrepreneurship —
ThelndianScenario

Module6: 4L
Project/CaseStudy:(AnyOne)

1. VisitoftheDistrictIndustriesCentreandprepareareportofactivitiesandprogramsundertakenbythem

2. Conductacasestudyofanyentrepreneurialventureinyournearbyarea.

3. Field Visit: Visit any business firm near your locality; interact with the owner of the business firm andprepare a
field report on parameters like: type of business, scale of business, product/service dealing
in,targetcustomer,problemsfacedandmeasurestosolvethefacedchallenges.4.KnowyourStateHandicraftandHandloomsas
ameansofeconomicactivity

TextBooks:

1. Bessant,J.(2003)HighlInvolvementinnovation:BuildingandSustainingCompetitiveAdvantage ThroughContinuo
us Change.Chicester:John Wiley&Sons.

2. Bygrave,WandZackarakis,A(2013)Entrepreneurship,3rdEdition,JohnWileyandCo.Drucker,P.(1999)Innovatio
n andEntrepreneurship,Butterworth Heinemann,Oxford.
3. Fagerberg,J,Mowery,DCandNelson,RR(2005) TheOxfordHandbookoflnnovation,OxfordUniversityPress,NY.
4. Hisrich,R.D.,Peters,M.P.,andShepherd,D.(2013)Entrepreneurship,McGraw-Hilllrwin,Boston.
5. Kuratko,D.(2013)Entrepreneurship: Theory,Process,andPractice, 9thEdition,Wileyonlinelibrary.
6. Moore,Geoffrey,(1999)CrossingtheChasm,Harper &Collins.
7. Porter, ME,CompetitiveAdvantage:CreatingandSustainingSuperiorPerformance,FreePress,NewYork,NY,1985
4. CO-PO-PSO MAPPING

co PO1 [PO2 PO3 o4 [POs [po6 [PO7 [pO8 [PO9 [pO10 [pO11  [PO12

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

cO2 2 1 - 1 - 1 - 1 F 2 2

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

cO4 2 2 - 1 1 - 2 2 1 2 2

WeightageValues:3=Stronglymatched,2=Moderatelymatched,1=Weaklymatched,(-)=Notmatched
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CurriculumforB.Tech

UnderAutonomy

(EffectiveFrom2021-22admissionBatch)

R21(B.TechECE)

L-Lecture; T-Tutorial;P-Practical[1L=1Cr,1T=1Cr,1P=0.5Cr]

4thYear2ndSemester:

8thSemester

SL.
No.

CourseCode

PaperCode

Theory

ContactHours
/Week

Credit
S
Unit

L T

P

Total

A. THEORY

PE

EC801

ProfessionalElective-VI
A:Industrial Automation&Robotics
B:ElectronicSystemDesign
C:AutomotiveElectronics

D:AdaptiveSignalProcessing

OE

EC802

Open Elective-1V

A:BlockChain

B:DeepLearning
C:BiologyforEngineers
D:ForeignLanguage
E:ProductDesign&Manufacturing
Processes

F:BusinessResearchMethod

B.PRACTICAL

Department of Electronics & Communication Engineering




A PROJECT | PR891 MajorProject-I1 12 6
5 PROJECT | PR892 GrandViva 1
C.MANDATORYACTIVITIES/COURSES

3 MC MC 801 | EssenceofIndianKnowledgeTradition 3
TOTALCREDIT Units 13
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Course Name: Industrial Automation & Robotics
CourseCode: EC801A

Contact:3:0:0
Total Contact Hours: 36

Credits: 3

Prerequisite:ElectricalNetworks&ControlSystem

Linearalgebraandprobabilitytheory.Basicunderstandingofcontrolsystemsandcomputing.

CourseOutcomes:

TheGraduates oftheECEprogramwill be ableto:

CO1: Identify different components of an automation system.

CO2: Interface the given I/O device with appropriate PLC

CO3: Prepare a PLC ladder program for the given application.

CO4: Gain knowledgeof Elementsof robots.

CO5: Calculatetheforwardkinematicsandinversekinematicsofserialandparallelrobots.

CO6: Abletodothemotion planning&control for arobotic system.

CourseContent:

Module 1:
[6L]

Introduction:

Architectureofindustrial AutomationSystems,MeasurementSystemsCharacteristics,DataAcquisitionSystems, Types
of Sensors and Transducers.

Module 2:
[8L]

Introduction to Programmable Logic Controllers: advantages & disadvantages of PLC with respect torelay
logic, PLC architecture, Input Output modules, PLC interfacing with plant, memory structure ofPLC.

Department of Electronics & Communication Engineering



PLC programming methodologies: ladder diagram, PLC functions: bit logic instructions, ladder
diagramexamples, interlocking, latching, inter dependency and logical functions, PLC Timer & Counter
functionson-delaytimer,off-delaytimers,retentiveon-delaytimers,pulsetimers,timerexamples,up-counter,down-
counterand up-downcounter,counterexamples,registerbasics.

Module 3:
[4L]

PLC Data Handling: data move instructions, table and register moves, PLC FIFO & LIFO functions.PLC
arithmetic and logical functions: addition, subtraction, multiplication, division instructions,increment
decrement, trigonometric and log functions, AND, OR XOR, NOT functions, PLC
compareandconvertfunctions.

PLC program control and interrupts: jumps, subroutine, sequence control relay, watchdog. PID Controlof
Continuous process.

Module4:Elementsofrobots:
[6L]

Position and orientation of a rigid body, Homogeneous transformations, Representation of joints,
linkrepresentation using D-H parameters, Examples of D-H parameters and link transforms, different kinds
ofactuators — stepper, DC servo motors, Purpose of sensors— tachometers, strain gauge-based force-
torquesensors,proximity sensorsand vision.

Module5:Kinematicsofrobots:
[8L]

Direct and inverse kinematics problems, Examples of kinematics of common serial manipulators,workspace
of a serial robot, Inverse kinematics of constrained and redundant robots, Degrees of- freedomof parallel
mechanisms and manipulators, Active and passive joints, Constraint and loop-closure equations,Direct
kinematics problem,Mobilityof parallelmanipulators.

Module6:Motionplanning andcontrol:
[4L]

Joint and Cartesian space trajectory planning and generation, Classical control concepts using theexample of
control of a single link, Independent joint PID control, Control of a multi-link manipulator,Non-linearmodel-
based controlschemes.

Textbooks:

1. T.A.HUGHES:ProgrammableControllers.

Department of Electronics & Communication Engineering



2. C.D.JOHNSON:ProcessControlInstrumentation.

3. Robotics:FundamentalConceptsandAnalysis,AshitavaGhosal, OXFORDUniversityPress.

ReferenceBooks:
1. JOHNWEBB:ProgrammableLogicControllersPrinciples&applications,PHI

2. Industrial Instrumentation, Control and Automation, S. Mukhopadhyay, S. Sen and A. K.
Deb, JaicoPublishingHouse, 2013.

3. S.R.Deb,RoboticsTechnologyandflexibleautomation, TataMcGraw-Hill Education.

CO-PO-PSO MAPPING

PO1 | PO2 | PO3|PO4 | POS5 | PO6|PO7 | PO8 | PO9|PO10|PO11|PO12|PSO1|PSO2|PSO3
cor| 3 | 33|32 2 3 - - 3 3 2 2
co2 3 3|33 |2]2]2 3 - 2 3 3 2 2
co3| 3 |2 |3 |2 |2]|-|2 3 2 3 1 2 2
coa| 3 |1 33|32 2 | 2|3 - - 3 3 2 1
co5| 2 | 3|2 |32 |-|2 3 3 3 1 1
AVG| 28 |28 |28 |28 | 2 2 2 2 3 2 2 3 2.6 1.8 1.6

WeightageValues: 3=Stronglymatched,2 =Moderatelymatched,1 =Weaklymatched, (-)= Notmatched.
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Course Name: Electronic System Design
CourseCode:EC801B

Contact: 3:0;0

Total Contact Hours: 36

Credits:3

Prerequisite: Knowledge of Analog Electronic Circuit, Digital Electronic Circuit,
Microprocessor&Microcontroller.

Courseobjectives: GraduateswillhavetogathertheconceptualandpracticalunderstandingofElectronicSystemsan
d theirdesignperspective.

CourseOutcome:
CO-1:GraduateswillbeabletodesignandanalyzeAnalogElectronicSystems.
CO-2: Graduates will be able to design and analyze Digital Electronic Systems.
CO-3:Graduateswillbe abletodesignPCBforvariousElectronicCircuits.

CO-4:GraduateswillbeabletofindfaultandtestElectronicSystems.

CourseContent:

1. Introduction: [8L]

Different Stages in product design- Market Survey, Product Specifications, R&D and Prototypes,
Batchprocessing,Environmentaltesting, Manufacturing.

Electronic Products Classification: Consumer, Industrial and Military, Comparative study in terms
ofreliability.Bathtubcurve,Measurestaken(at ComponentandProduct level)toimprovereliability.

VarioussolderingtechniquesincludingSurfaceMountTechnology.

1. AnalogDesign: [8L]

Analog signal conditioning: Op-Amps for signal conditioning and applications, Instrumentation
Amplifierdesign using discrete components and special purpose 1C. Amplification of Low-level signals,
Grounding,Shielding and Guarding techniques. Design of Data Acquisition Systems- Interpretation of A/D
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and D/Aspecifications from design viewpoint, Dual slope, Quad slope and high-speed A/D
converters,Microprocessors Compatible A/D converters, Sample and Hold Circuit, considerations in
selectingreferencesfordataconverter

2. DigitalDesign: [8L]

Interfacing of LED, LCD, Keyboard, Relays (Electromagnetic and Solid State) with
Microcontrollers.Microcontroller specifications and performance determining factors, Comparative study of
differentMicrocontroller architectures, Comparison of buses and protocols used in electronic products- 12C,
SPI,CAN,LIN,Flexray.

3. SoftwareDesignandTesting: [7L]

Different approaches for development of application software for Electronic Product. Assemblers,Assembly
language and High-level language, debugging tools and techniques for software, Features
ofSimulators,|ICE,IDE

4. PCBDesign: [6L]

PCB Design practices for Analog and Mixed signal circuits: Ground Loops, Precision circuits, shieldingand
guarding. PCB Design Practices for High-speed digital circuits, Signal integrity and EMI/EMC
forPCBdesign

5. FaultFindingandTesting: [7L]

Analyses- DC/ Operating Point Analysis, AC (Frequency Response), Transient, Sensitivity, Monte
Carlo.Debugging/ Fault finding- Features and limitations of Analog CRO, DSO, Spectrum analyzer,
LogicAnalyzer and Mixed Signal Oscilloscopes in finding hardware/software faults. Environmental
Testing:Need for Environmental Testing, Temperature, Humidity Tests, EMI/EMC testing standards
andcompliance



R-21B.Tech (ECE)

Textbooks:

BernhardE.Biirdek, “History, TheoryandPracticeofProductDesign”,SpringerScience,2005PaulHorowitz, “Art
ofElectronics”, CambridgeUniversityPress

Howard Johnson, Martin Graham, “High-speed Digital design- A Handbook of
BlackMagic”,PrenticeHallPublication

G.PahlandW.BeitzJ.FeldhusenandK.-H.Grote, “EngineeringDesign-
ASystematicApproach”,Springer,2007

TimWilliams, “EMCforProductDesigners”,Elsevier,Fourthedition2007

References:

Jerry C Whitaker, “TheElectronics Handbook”,CRC Press,IEEEPress, ISBN(0-8493-8345-
S5DavidBailey, “PracticalRadioEngineeringand TelemetryforIndustry”,Elsevier,ISBN0750658037Pressman,“S
oftwareEngineering-APractitioner's Approach”

Domine Leenaerts, Johan van der Tang, Cicero S. Vaucher, “Circuit Design for
RFTransceivers”, Kluwer AcademicPublishers, 2003.

CO-PO-PSO MAPPING

CO |PO1 |PO2 |PO3 |PO4 |PO5 | PO6 | PO7 [PO8 | PO9 [PO10|PO11/PO12PSO1PSO2PSO3

co1 | 3 2 2 1 1 2 1 3 1 2 1 2 1 - -

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

COo3 | 2 3 2 - 1 2 2 - 1 2 2 3 1 - -

Co4 | 1 - 1 1 1 - 1 3 1 1 1 1 - - -

AVG 2 27 |15 |1.7|125| 23 | 175 |2.7| 15 | 15 |175(175| 1 - -

Weightage Values: 3 = Strongly matched, 2 = Moderately matched, 1 = Weakly matched, (-) = Notmatched.
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Course Name: Automotive Electronics
Course Code:EC801C

Contact:3:0:0

Total Contact Hours:36

Credits:3

Prerequisite:RequiretheprimaryknowledgeaboutAutomotiveElectrical &ElectronicSystem.

CourseOutcomes:

The Graduates oftheECEprogramwill be ableto:

CO1.: Obtainan overviewofautomotivecomponents,subsystems,design
cycles,communicationprotocolsandsafetysystemsemployedintoday’sautomotiveindustry.
CO2:Interfaceautomotive sensorsandactuatorswithmicrocontrollers.
CO3:Develop,SimulateandIntegratecontrolalgorithmsforECUswithhardware.
CO4:Understandandexplainfundamentalsofautomotiveelectricalandelectronicssystems.
CO5: Applythevariousconceptsofelectricalandelectronicstosmallvehiclesystem.

CO6: Analyze the design considerations of various engine control systems in automotive
electricalandelectronics.

CourseContent:

Module 1:
[8L]

Overview of Automotive Industry: Leading players, Automotive supply chain, Global
challenges,Roleof
technologyinAutomotiveElectronicsandinterdisciplinarydesign, Toolsandprocesses.

Currenttrends inmodernautomobiles:

Department of Electronics & Communication Engineering
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A. OpenandcloseloopSystems-Componentsforelectronicenginemanagement.
Electronicmanagement ofchassissystem.

C. Vehiclemotioncontrol.

Introduction to Modern Automotive Systems and need for electronics in automobiles
andapplicationareasof electronicsystems inmodern automobiles:

Spark and Compression Ignition Engines: Ignition systems, Fuel delivery systems, Engine
controlfunctions,Fuelcontrol,electronicsystemsin engines.

Vehicle Braking Fundamentals: Vehicle dynamics during braking, Hydraulic brake
systemcomponents, Introductionto antilock braking systems.

Batteries: Principles and construction of lead-acid battery. Characteristics of battery, rating
capacityandefficiencyof batteries.

Steering Control: Steering system basics, Fundamentals of electronically controlled power
steering,electronically controlled hydraulic systems and electric power steering systems, Passenger
safety andconvenience.

Occupantprotectionsystems: Tyrepressuremonitoringsystems.

Module 2:
[8L]

Introduction to Electronic systems in Automotive: Sensors and Actuators for body electronics,
powertrain and chassis systems. Body electronics domain- Automotive alarms, Lighting, Central
locking andelectricwindows, ClimaticControl, Driver information,Parking, etc.

Examples of Sensors: Accelerometers, Wheel speed, Brake pressure, Seat occupancy, Engine
speed,Steering wheel angle, Vehicle speed, Throttle position, Turbine speed, Temperature, Mass air
flow(MAF) rate, Exhaust gas oxygen concentration, Throttle plate angular position, Crankshaft
angularposition/RPM, Manifold Absolute Pressure (MAP), Differential exhaust gas pressure and Air
bagsensors.

Examples of Actuators: Relays, Solenoids and motors. Chassis control systems and
Automatictransmissioncontrolsystems.

Module 3:
[8L]

Department of Electronics & Communication Engineering
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Communication protocols: Overview of automotive communication protocols, CAN, LIN, Flex
Ray,MOST, Ethernet, D2B and DSI, Communication interface with ECUs, Interfacing techniques
andInterfacing with infotainment gadgets, Relevance of Protocols such as TCP/IP for
automotiveapplications, Wireless LAN standards such as Bluetooth, IEEE 802.11x communication
protocols forautomotive applications.

Module 4:
[12L]

Active Safety Systems: ABS, TCS, ESP, Brake assist, etc. Passive Safety Systems: Airbag
systems,Advanced Driver Assistance Systems (ADAS): Combining computer vision techniques as
patternrecognition, feature extraction, learning, tracking, 3D visions etc. to develop real-time
algorithms ableto assist the driving activity. Examples of Assistance Applications: Lane Departure
Warning,Collision Warning, Automatic Cruise Control, Pedestrian Protection, Headlights Control,
ConnectedCarstechnology andtrendstowards Autonomous vehicles.

Functional Safety: Need for safety systems, Safety concept, Safety process for product life
cycle,Safetyby design, Validation.

Diagnostics: Fundamentals of Diagnostics, Basic wiring system and Multiplex wiring
system,Preliminarychecks and adjustments, Self-diagnosticsystem.

Textbooks:

1. Williams. B. Ribbens: “Understanding Automotive Electronics” 6thEdition, Elsevier Science,
Newestpublication,2003.

2. RobertBosch:“AutomotiveElectronics Handbook”,JohnWileyandSons,2004.

Reference Books:

1. RonaldK.Jurgen:‘‘AutomotiveElectronicsHandbook”,Znd Edition,McGraw-Hill,1999.James

D. Halderman:

“AutomotiveElectricityandElectronics",PHIPublication.

2. TerenceRybak&MarkStefika:“AutomotiveElectromagneticCompatibility(EMC)”,Springer2004.

3. Allan Bonnick: “Automotive Computer Controlled Systems, Diagnostic Tool and Techniques”,Elsevier
Science, 2001.

4. Bosch, “Automotive Electrics and Automotive Electronics. System and components, Networking
andHybriddrive”, Fifth edition, Springer view 2014.

5. Najamuzzaman,“AutomotiveElectronicsDesignFundamental’’ firstedition,Springer2015
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CO |PO1|PO2|PO3|PO4|PO5|PO6|PO7|PO8|PO9|PO10|PO11|PO12|PSO1PSO2|PSO3
CO1| 3 1 2 3 2 1 2 3 2 1 1 1 2 3 -
Ccoz2| 3 2 1 2 3 3 2 1 2 1 2 2 3 2 -
CO3| 2 3 2 3 2 1 1 2 3 2 1 1 2 2 -
AVG| 27| 2 |17 |27 |23 |17 |17| 2 23| 13 | 13 | 13 | 23 | 23

Weightage Values: (3) = Strongly Matched; (2) = Moderately Matched; (1) = Weakly Matched; (-) =

NotMatched.

Department of Electronics & Communication Engineering




R-21B.Tech(ECE)

R-21B.Tech(ECE)

Course Name: Adaptive Signal Processing
Course Code: EC801D

Contact: 3:0:0

Total Contact Hours: 36

Credit: 3

Course Objectives: The aim of the Adaptive Signal Processing course is to present its algorithms
andarchitectures and explain their use in real worldapplications. As prerequisites it is assumed that
studentshavestudied discreteand continuoussignalsand systems, andintroductory linearalgebra.

CourseOutcomes:

Graduatesofthe ECEprogramwillbeableto:

CO-1:Learntheconcept ofadaptivesignal processinganditsapplications.
CO-2: Understand the idea of Weiner filter.
CO-3: Understand LMS and RLS algorithm.
CO-4:RealizeLatticeFiltersanditsrealization.

CO-5:ComprehendKalmanFilteringanditsapplications.

CourseContent:

Module-1: AdaptiveFilterandApplications: [8L]

Adaptive Systems: Definition and characteristics — Properties, Correlationmatrix, Applications
andexamplesofan adaptivesystem-AdaptiveModellingand System
Identification,InverseAdaptiveModelling, Adaptive Interference Cancelling, telecommunications
adaptive equalization, Adaptive ArraysandAdaptive Beamforming.

Module-2:WienerFilter: [6L]

Department of Electronics & Communication Engineering



R-21B.Tech(ECE)

Wiener filters - Linear optimum filtering - Minimum mean-square error - Wiener-Hopf equations
- Multiplelinear regression model - Steepest-descent algorithm - Linear prediction -Forward linear
prediction,Levinson-Durbinalgorithm.

Module-3: LMS andRLSalgorithm: [8L]

Least-Mean-Square (LMS) adaptive filters - LMS algorithm, LMS adaptation algorithm, method
of steepestdescent and its convergence criteria, LMS versions: normalized LMS, leaky, sign,
variable step size,transform domain LMS algorithm using DFT and DCT. Block LMS (BLMS)
algorithm: frequency domainBLMS (FBLMS), Method of Least Squares - Normal equations and
linear least square filters, Recursiveleast squares(RLS) algorithm.

Module-4:LatticeFilters: [6L]

Forward Linear Prediction, Backward Linear Prediction, Prediction Error Filters, derivation of the
LatticeStructure, All-pole Lattice Structure, Pole-Zero Lattice Structure, Adaptive Lattice
Structure, Autoregressivemodelling.

Module-5:KalmanFiltering: [6L]

Statement of Kalman Filtering Problem, Estimation of State Using Innovation, Variance of
KalmanFiltering,Extended KalmanFiltering.

TEXTBOOKS:
1. SimonHaykin,“AdaptiveFilterTheory”,PearsonEducation,FifthEdition,2013.

2. BernardWidrowandSamuel.D.Stearns,“AdaptiveSignalProcessing”,PearsonEducation,2001.

REFERENCEBOOKS:
1. Farhang-BoroujenyB.",AdaptiveFiltersTheoryandApplications”,JohnWiley& Sons,1st Ed.,1998.

2. John. R. Triechler, C. Richard Johnson (Jr), Michael. G. Larimore, “Theory and Design of
AdaptiveFilters”,Prentice Halllndia PrivateLimited, 2004.

3. AliH.Sayed,"FundamentalsofAdaptiveFiltering",Wiley,1stEd.,2003.

4. Todd K.Moon, Wynn C.Stirling, “Mathematical Methods and Algorithms for Signal Processing”Prentice
Hall Firstedition, 1999.
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CO-PO-PSO MAPPING

CO PO1PO2PO3PO4PO5PO6PO7PO8POIPO10PO11PO12PSO1PSO2PSO3
coij3 (123|212 3|2]|1 1 1 3 2 -
coz23|2 (1,23 |3(2 1|21 2 2 3 3 -
co3|2 (32|32 |1(1,2|3]| 2 1 1 3 2 -
co4/3|1(2|3|2|1|2|3|2]|1 1 1 3 3 -
Co5(3 |2 (12|13 |3|2|1|2|1 2 2 2 3 -
AVG|28(18(16|26(24|18(18| 2 (22|12 |14 |14 |28 |26 | -

WeightageValue:(3) =Stronglymatched;(2)=Moderatelymatched;(1) =Weaklymatched;(-)=Notmatched.
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Course Name: Block Chain

Course Code: EC802A

Contact: 3:0:0

Total Contact Hours: 36

Credits:3

Prerequisite: Cryptography,DataStructure, AdvancedDataStructure,Algorithms.
CourseOutcomes:

Graduatesofthe ECEprogramwillbeableto:
CO1:DefineBlockChainFundamentals.

CO2: AnalyzeBlockchainapplicationsinastructuredmanner
CO3: CreateownCryptotoken.
CO4:Applycryptocurrencyexchangesandwalletssafely.

CO5: Explainlatestadvancesand itsapplicationsinBlock ChainTechnology.

CourseContent:
Module-1:BLOCKCHAININTRODUCTION [4L]

Blockchain Technology Mechanisms &Networks. Blockchain Origins. Blockchain Objectives,
BlockchainUsers and Adoption, Blockchain Challenges, Transactions and Blocks, P2P Systems,
Keys as Identity,
DigitalSignatures,HashesasAddresses,HashPointersandDataStructures,BlockchainTransactions.

Module-2:BITCOIN&CRYPTOCURRENCY
[5L]

BitcoinFundamentals, TheBitcoinNetwork. TheBitcoinMiningProcess.MiningDevelopments,Bitcoin
Wallets, Decentralization and Hard Forks, Alternative Blockchains/Alt-chains, Ethereum
Consensus Mechanisms,How Smart Contracts Work, Difference Between Private Consortium and

Public Networks, Ethereum VirtualMachine (EVM),MerkleTree,Double-
SpendProblem,NewDevelopmentsinBlockchain,Ethereum’sEcosystem and DAPPS (Decentralized
applications), Blockchain and Digital Currency, Transactional

Blocks,ImpactofBlockchainTechnologyonCryptocurrency,Cryptography.
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Module3: ETHEREUM

[5L]

Introduction to Ethereum, History of Ethereum, Interfacing with Ethereum Networks, Meta mask
Setup.Ethereum Accounts. Receiving Ether, Transaction- Smart Contracts, Our First Contract,
Contract Structure,Function Declarations, Testing with Remix, Redeploying Contracts, Behind the
Scenes of Deployment, More onRunningFunctionsThanYouWant
toKnow,GasandTransactions,MnemonicPhrases,Getting MoreEther.

Module4: SOLIDITYPROGRAMMING [6L]

Solidity - Language of Smart Contracts, Installing Solidity & Ethereum Wallet, Basics of Solidity
by Example:Sub coin Smart Contract, Layout of a Solidity Source File & Structure of Smart
Contracts, General Value
Types(Int,Real,String,Bytes,Arrays,Mapping,Enum,address),EtherUnits, TimeUnits.

Module5:ETHEREUMCODINGFORBLOCKCHAIN [6L]

Globally Available Variables & Functions, Operators: Arithmetic, Logical & Bitwise Operators,
ControlStructure (if-else, for, while, Do-While), Scoping and Declarations, Input Parameters and
Output Parameters,Function Calls & Return Types, Function Modifiers, Fallback Function,
Abstract Contract, Creating Contractsvia "new" Operator. Inheriting Smart Contracts. Importing
Smart Contracts & Compiling Contracts, EventsLogging,Exceptions.

Module6:CONTRACTDEPLOYMENTFORBLOCKCHAINENVIRONMENT [6L]

Boilerplate Requirements, Project File Walkthrough, Syntax Highlighters, Compiling Solidity, The
CompileScript, Testing Architecture, Fetching Accounts from Ganache, Deployment withWeb3,
Deployed InboxOverview, Asserting Deployment, Web3Version Fix, Verifying the Initial Message,
Testing Message Updates,Deployment with INFURA, Wallet Provider Setup, Deploymentto Rinke
by, Observing Deployment on Etherscan,DeployedContracts in Remix,
CompleteExample:CrowdFundingSmart Contract, CompleteExample:VotingBallotSmartContract.

Module7:INTRODUCTIONTOHYPER LEDGER
[4L]

Hyperledger- Distributed Ledger Technology & its Challenges, Hyperledger & Distributed Ledger
Technology,HyperledgerFabric,HyperledgerComposer.

Textbooks:

1. AntonyLewis, “TheBasicsofBitcoinsand Blockchains: An Introduction to Cryptocurrenciesand the
Technology that Powers Them (Cryptography, Crypto Trading, Derivatives, Digital Assets)”,Publisher -Mango,
September15,2018.

2. DanielDrescher,“BlockChainBasics”, Apress; 1%edition,2017
3. AnshulKaushik, “BlockChainandCryptoCurrencies”,KhannaPublishingHouse,Delhi.

4. Imran Bashir, “Mastering Block Chain: Distributed Ledger Technology, Decentralization and SmartContracts
Explained”, PacktPublishing, firstedition— 2012.
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ReferenceBooks:

1. Ritesh Modi, “Solidity Programming Essentials: A Beginner*s Guide to Build Smart Contracts forEthereumand
Block Chain”, PacktPublishing.

CO-PO-PSO MAPPING

CO | PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 PO10 PO11 PO12 |PSO1 |PSO2 PSO3
col1 | 2 2 3 1 1 - - 1 2 1 1 1 2 2 2
co2 | 3 3 3 3 1 - - 1 2 1 1 3 2 3 2
co3 | 3 3 3 2 1 - 1 1 2 1 1 3 3 2 2
co4 | 3 3 3 1 1 1 - 1 2 1 1 3 2 2 1
AVG | 2.8 2.8 3 1.8 1 1 1 1 2 1 1 2.5 2.3 2.3 1.8

Weightage Value: (3) = Strongly matched; (2) = Moderately matched; (1) = Weakly matched; (-) =
Notmatched.
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Course Name: Deep Learning
Course Code:EC802B
Contact: 3:0:0

Total Contact Hours: 36

Credits: 3

Prerequisite:
SolidbackgroundinStatistics,Calculus,LinearAlgebraandProbability.

GoodExposureofPythonpackageslike, Numpy,Pandas,Matplotlib,Scikit-learn

CourseOutcome(s):

OncompletionofthecourseGraduatesoftheECEprogramwill beableto:

CO1.UnderstandthebasicconceptsinNeuralNetworksandDeepLearningandapplications.
CO2.UnderstandtheShallow&DeepNeuralNetworks.
CO3.UnderstandtheConvolutionalNeuralNetworkmodelsforimages.

CO4.UnderstandtheRecurrentNeural NetworkmodelsforSequencedata.

CourseContent:

Modulel: IntroductiontoNeuralNetworksand DeepLearning [oL]

Neural Network, Supervised Learning with Neural Networks, Deep Learning, Binary
Classification,Logistic Regression, Gradient Descent, Derivatives, Computation Graph, Derivatives
with aComputation Graph, Vectorization, Vectorizing Logistic Regression, Vectorizing
LogisticRegression'sGradientOutput.

Module2:ShallowNeuralNetwork& DeepNeuralNetwork [9L]

Neural Networks Overview, Neural Network Representation, computing a Neural Network's
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Output,Vectorizing Across Multiple Examples, Activation Functions, Gradient Descent for
NeuralNetworks, Backpropagation Intuition,Randominitialization,Deep L-
layerNeuralNetwork,Forward Propagation in a Deep Network, Building Blocks of Deep Neural
Networks, Forward andBackwardPropagation,Parametersvs Hyperparameters.

Module3:FoundationsofConvolutionalNeural Networks [9L]

The Basic Structure of a Convolutional Network, The Convolution Operation, Motivation,
Pooling,Convolution and Pooling as an Infinitely Strong Prior, Variants of the Basic Convolution
Function,Structured Outputs, Data Types, Random or Unsupervised Features, Training a
ConvolutionalNetwork, Object Localization and Object Detection, YOLO Algorithm, Case Studies
ofConvolutional Architectures-Alex Net, VGG, Google Net, Res Net, Applications of
ConvolutionalNetworks.

Module 4: Sequence Models
[OL]

Unfolding Computational Graphs, Recurrent Neural Networks, Bidirectional RNNs, Encoder-
Decoder Sequence-to-Sequence Architectures, Deep Recurrent Networks, Recursive Neural
Networks, The Challenge of Long-Term Dependencies, Echo State Networks, Long Short-Term
Memory (LSTM), Gated Recurrent Units (GRUSs), Optimization for Long-Term Dependencies,
Explicit Memory, Applications of Recurrent Neural Networks.

CO-PO-PSO MAPPING

CO [|PO1 PO2 [PO3 PO4 [PO5 [PO6 [PO7 [PO8 PO9 PO10 [PO11 PO12 [PSO1 [PSO2 |PSO3
coohr R B B B F F F F B R 1 F A 1
co2 | 2 Pk P b - - - E 1 R i i )
cos it P B B B @ F F F R F 1k A 1
coa B R R R L o F F F B R B A 1
AVG | 1.7 2 25 | 25 2 1 2 1.7 1.7 1

Weightage Value: (3) = Strongly matched; (2) = Moderately matched; (1) = Weakly matched; (-)
=Notmatched.
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Course Name: Biology for Engineers
CourseCode:EC802C

Contact:3:0:0

Total Contact Hours:36

Credits:3

CourseOutcomes:

GraduatesoftheECEprogramwillbe ableto:
CO1:Understandthebiologicalconceptsfromanengineeringpoint ofview.
CO2:Understandtheconceptsofbiologicalsensinganditschallenges.

CO3: Understandtheprocess ofhumanphysiological system.
COd4:Integratebiologicalprinciplesfordevelopingnextgenerationtechnologies.
CO5:UnderstandtheDesignofmodernequipmentanddevicesinbioengineering.

CO6: Understand the application of engineering principles and design concepts
tomedicineand biology forhealthcare purposes.

CourseContents:
MODULE1:

What is the need to study Biology — Significance of Life Science Studies - Different Inventions
inspiredby Biology - In Next Generation Technology Development importance of Biology — Cell:
Structure,Potential-Action Potential - ECG, EMG, EEG, EOG and other common signals — concept
ofErgonomics.

MODULEZ2:

Biomechanics: What is the Terminology, Anthropometry, Skeletal Mechanics: Concept of Structure
ofbones, Different properties and compassions of bones and relationship with the structure,
Properties ofbones: Elastic, Biomechanicalactivity: Mathematicalmodelling.

MODULES:

Active muscle: Mechanics, Details of force production and transmission of Muscle, Functional
relationsbetweenForcelength and Force Velocity curves.

MODULE4:

Potassium channels, Function of Neuron, Concept of Central Nervous Systems, Artificial
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NeuralNetworks,techniques ofMachine Learning.
MODULES5: [4L]

Different Sensing Techniques: Working principle of Sense organs, Mechanisms of Sensing Issues
onSensor Development, Discussion on Digital Camera: Eye Comparison, electronic nose, electronic
tongue,electronicskin.

MODULES: [3L]

Devices on Physiological Assist: Different Artificial Organ Development like Kidney, Liver,
Pancreas,heart valves— Whatarethedesign Challengesand Developmentsintechnology.

MODULET: [10L]

Health Care 4.0 - Biology oriented research and development in engineering domain, Discussion
ondifferent topics: The Internet of Medical Things (IoMT) & Bio Machine Learning.Artificial
Intelligenceand Bio Intelligence, Modern Biomedical Sensors and Biochip, Biomedical Control
System & Roboatics,BioBigData, InBiomedicalfieldthe processof Product
Design&Commercialization.

Textbooks/References:
1. LeslieCromwell,Biomedicallnstrumentation,PrenticeHall2011.

2. Thyagarajan S., Selvamurugan N., Rajesh M.P., Nazeer R.A., Thilagaraj W., Barathi S.,
andJaganthanM.K.,BiologyforEngineers, TataMcGraw-Hill, NewDelhi, 2012.

3. Fanwen Meng, Albert Tan, Janya Chanchaichujit, Sarayoot Eaimkhong, Healthcare 4.0:
NextGenerationProcesseswith theLatestTechnologies,Springer,23-Jul-2019-Science.

4. Jeremy M. Berg, John L. Tymoczko and Lubert Stryer, “Biochemistry”, W.H. FreemanandCo. Ltd., 6th
Ed.,2006.

5. Eric R. Kandel, James H. Schwartz, Thomas M. Jessell, “Principles of Neural Science”,McGraw-Hill,5th
Edition, 2012.

CO-PO-PSO MAPPING

CO [PO1 [PO2 [PO3 [PO4 [PO5 [PO6 [PO7 [PO8 [PO9 [PO10 [PO11 [PO12 [PSO1[PSO2[PSO3
cor| 2 [2 |- |- [ - 12 11-1-1T-71T¢-T7- - -
cozl 1 |2 |- [ - | -T2 [ -1 -1T-7T-T7T-"Tz171-7-
co3| 2 [2 [3 |1 [ -2 12 [-1-71T-T- A
coa| 3 [1 |3 |1 [3 [3 |- |- 1-1-T- - -
cos| 2 [2 |2 |1 [3 |2 |- - 1-71+-T- - -
co6| 3 [2 |2 |1 [ -2 12 - 1-71-T- - -
AVG | 22 (18225 1 [ 3 [22] 2 [ - |- 1-1T- - -

Weightage Value: (3) = Strongly matched; (2) = Moderately matched; (1) = Weakly matched; (-) =
Notmatched.
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Course Name: Foreign Language
CourseCode:EC802D
Contact:3:0:0

Total Contact Hours:36

Credits:3

French (Open Elective)

Pre-requisites: Basic high school level reading, writing and communication skills in English.
Course outcomes: By the end of the course the students will be able to

CO1: Read basic French and interpret the meaning

CO2:Construct simple sentences in French

COa:Interact with others and hold simple conversations in French

CO4:Demonstrate a basic knowledge of French culture, manners, geography and world view

Course Content

Unitl 6L

Vocabulaire

° L’ alphabet frangais (The Alphabets)

° Les nombres (cardinaux et ordinaux) (Numbers)
° Les mois de I’année (The Months of the Year)

° Les saisons (The Seasons)

° Les jours de la semaine (The Days of the Week)
° Les couleurs (The Colours)

° La famille (The Family)

° Les nationalités (The Nationalities)
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Grammaire

° Les Verbes—étre, avoir et aller

° Nouns—Gender and Number

° Les articles (définis, indéfinis, contracté et partitif)
° Les adjectifs—possessifs et demonstraifs

Francais Intéractif (Listening and Speaking)

° Les salutations

° Les forms de politesse

° Présentez-vous (About Yourself)
Unit 2

Vocabulaire

° L’heure (the time)

° La maison (the house)

° Le corps (the body)

° Les vétements (clothes)

° Les professions (professions)

° Les loisirs (pastimes)

° Le sport (Sports)

Grammaire

° Le Verbes—voir, savoir, venir, aller, sortir, connaitre, partir.
° Les négations

° Le futur

° Les interrogatifs
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Francais Intéractif (Listening and Speaking)

° Décrivez les images

° La dictee

° Liséz le journal

Unit3

Vocabulaire

° La nourriture (Food)

° Les repas (Meals)

° Les légumes (Vegetables)

° Les fruits (Fruits)

° Les fleurs (Flowers)

° Les animaux (Animals)
° Les oiseaux (Birds)
Grammaire

° Les adverbes

° Les adjectifs

° Les prépositions

Francais Intéractif (Listening and Speaking)
° Ecoutez la radio/la télévision

° Dialogues—A la médecin, au café, a la gare

Vocabulaire

° Le jardin (The Garden)
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° Le temps (the weather)
° Les voyages (Travel)

° La ville (the City)

° Les vacances (Holidays)
Grammaire

° Pronoms interrogatifs

° Mood—subjonctif et I’impératif

Francais Intéractif (Listening and Speaking)
° Se présenter (expressing ideas/opinions on general topics)

° Ecoutez le programme sur la radio/la télévision

Unit 5 6L

Vocabulaire

° Les modes de transport (Transport)
) L’Ecole (the School)

° A 1a Campagne (in the Country)

° A la restaurant (at the Restaurant)
° Le Cinema (at the Cinema)

o La Marché (at the Market)

Grammaire
o Passé Composé
° Passé Récent
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Ecrivez en Fran¢ais (Writing)

° Decrivez votre ville

° Decrivez votre maison/appartement

o Qu’est que son métier?

Unit 6

En France

° Les villes de France (the Cities of France)

° Les montagnes et riviéres de France (Mountains and Rivers)

° La geographie de France (Geography of France)

° La gastronomie fran¢aise (French Food and Gastronomy)
° Le fétes (Festivals of France)

Grammaire

° Les Verbes Pronominaux

° Les Pronoms Personnels

Ecrivez en Fran¢ais (Writing)

° Decrivez votre vacation a I’mer

° Quels sont les loisirs préféres?

° Les magazins de supermarché

Text Books:

1. Le Nouveau Sans Frontieres-1 (Paris: CLE International, 1999)

2. Dondo, Modern French Course (1930, Oxford:Oxford UP, 1999)
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CO-PO-PSO MAPPING

Dictionnaire Larousse

R-21B.Tech(ECE)

PO1 [ PO2 [PO3 [PO4 [PO5 [PO6 [PO7 [PO8 [PO9[P10 [P11 [P12
col |2 |- - 3 |- 3 |2 |2 |3 3 |- 3
co2 [2 |3 [3 |3 |- 3 |3 [3 |2 3 |- |3
cos [1 |3 [3 |3 |- 2 |2 |2 |2 3 |- |2
co4 [1 |- - - - 2 |2 |2 |2 3 |- |3
Avg 1.5 3 3 3 25| 2.25| 2.25 2.25 3 2.75
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Course Name: Product Design & Manufacturing Processes
Course Code:EC802E

Contact: 3:0:0

Total ContactHours:36

Credits:3

Prerequisite: The student should have completed two semesters of UG Engineering or Science
program.Awarenessof toolsandmethodsfor productdesign anddevelopment.

Industry Support: All the industries involved in product conceptualization, design and development
likeMSME, HAL,SAIL, ISROetc.

CourseOutcomes:

GraduatesoftheECEprogram willbeableto:

CO1.Understandtheproduct designanddevelopmentprocess.
CO2.Applycreativethinkingskillsforideageneration.
COa3.Translateconceptualideasintoproducts.

CO4.Presentideasusingvarioustypesof models.

CourseContent:

Module 1: [OL]

Introduction to product design and Manufacturing, Fundamentals of Manufacturing towards
ProductDevelopment, Engineering Design, Process Product design morphology and Characteristics
ofsuccessful product development, Design and development of products, duration and cost of
productdevelopment, the challenges ofproductdevelopment.DevelopmentProcesses and
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Organizations,the front-end process, adopting the generic product development process, the AMF
developmentprocess,productdevelopmentorganizations,the AMForganization.

Module 2: [8L]

Product Planning: The product planning process, identify opportunities. Evaluate and prioritizeprojects,
allocate resources and plan timing, complete pre project planning, reflect all the results andthe process.

Identifying Customer Needs: Translating Customer Needs, gather raw data from customers,interpret raw
data in terms of customer needs, organize the needs into a hierarchy, establish therelative importance of
the needs and reflect on the results and the process. Value Engineering, anintroduction

Module 3: [6L]

Product Specifications: What are specifications, when are specifications established,
establishingtargetspecifications,setting thefinalspecifications.

Concept Generation: The activity of concept generation, clarify the problem, search externally,search
internally, explore systematically, reflect on the results and the process. Concept
Selection,Overviewofmethodology,conceptscreening, and conceptscoring,

Module 4:
[7L]

ConceptTesting:
Definethepurposeofconcepttest,chooseasurveypopulation,chooseasurveyformat,communicate the
concept, measure customer response, interpret the result, reflect on the results and theprocess.

Industrial Design: Assessingtheneedforindustrial design,the impactof industrialdesign,
industrialdesignprocess,managingtheindustrialdesignprocessandassessingthe qualityofindustrialdesign.

Module 5:
[6L]

Visual Design, Elements of Visual Design and Quality Function Deployment (QFD), Quality
Control,QualityAssurance.

Design for Manufacturing: Definition, estimation of manufacturing cost, reducing the cost of
components,assembly,supportingproduction,impactofDFMonotherfactors.Prototyping,Prototypingbasics
,principlesof prototyping, technologies, planningforprototypes.
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Textbooks:

1. Eppinger, S. and Ulrich, K., 2015. Product design and development. McGraw-Hill HigherEducation.

2. Magrab,E.B.,Gupta,S.K.,McCluskey,F.P. andSandborn,P.,2009.Integratedproductandprocess design
anddevelopment:theproductrealization process.CRCPress.

3. Product DesignandManufacturing-ACChitaleandRCGupta,PH1,-3rdEdition, 2003.

4, ProductDesignforManufactureand Assembly,G.Boothroyd,P.Dewhurst,W.Knight,MarcelDekker,Universityof

Rhode IslandKingston, New York, USA

ReferenceBooksandmaterials:

1. Boothroyd,G.,1994.Productdesignformanufactu
reandassembly.Computer-AidedDesign,2.26(7).

2. ProductDesignandDevelopment,KarlT.Ulrich,St
evenD.Eppinger,McGraw-Hillcompanies,NewYork, USA.

3. DesignforManufacturabilityHandbook,JamesG.Bralla,McGraw-Hillcompanies,NewYork,USA.

4, ManufacturingProcesses:Casting,FormingandWelding:H.S.Shan,CambridgeUniversityPress.

5. https://ocw.mit.edu/courses/mechanical-engineering/2-008-design-and-manufacturing-ii-spring-

2004/lecture-notes/

6. NewProductDevelopment-Timjones.ButterworthHeinmann -Oxford.UCI-1997

CO-PO-PSO MAPPING

CO |PO1 |PO2 [PO3 |PO4 |POS |PO6 |PO7 |PO8 |PO9 |PO1 |PO1 |[PO1 PsO1 [PSO2 [PSO3

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

coz2 | 3 2 1 2 2 2 - - - - - - - - -

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

cod| 3 |2 [3 |2 |3 [2 | - |- - 1-1-71T-71-"1T-°7T-

Weightage Value: (3) = Strongly matched; (2) = Moderately matched; (1) = Weakly matched; (-) =
Notmatched.
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Course Name: Business Research Method
Coursecode:EC802F

Contact: 3:0:0

Total ContactHours:36

Credit:3

Prerequisite:

Reasoningandanalyticalability.

Courseoutcomes:
TheGraduatesofthe ECEprogramwill beableto:

CO1: Understand various kinds of research, objectives of doing research, research
processresearchdesignsand sampling.

CO2:Formulateresearch problemanddevelopasufficientlycoherentresearchdesign.
CO3:Developbasicknowledgeonqualitative,quantitativeaswellasmeasurement&scalingtechniques.
CO4:Capableofwritinganddevelopingindependentthinkingforcriticallyanalyzingresearchreports.
CourseContents:

Module-1:Introduction 2L

Research:—Definition,Meaning,Importance,ResearchProcess

Module-2:ResearchDesign 4L
Research design: Concept, Features of a good research design, Concept of Cross-sectionaland
Longitudinal Research. Experimental Design: Concept of Cause, Causal relationships,Concept of

Independent&Dependentvariables,extraneousvariable, Treatment,Controlgroup.

Module-3:DatacollectionandPresentation 4L

Primary  Data-observational —method, Interview, Questionnaire, Survey; Secondary data-
internalandexternalsources,QuestionnaireConstruction,Validity,andreliabilitytest. Datapresentation-
FrequencyDistributionCharts.

Module-4:ReviewofstatisticalMeasures: 4L
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MeasuresofCentral Tendency, Dispersion.Skewness,Correlationandregression

Module-5:Scaling&measurementtechniques 6L

Concept of Measurement: Need of Measurement Problems in measurement in management research —
Validity and Reliability. Levels of measurement — Nominal, Ordinal, Interval, Ratio. Concept of Scale —
Rating Scales viz. Likert Scales, Semantic Differential Scales, Constant Sum Scales, Graphic Rating Scales —
Ranking Scales — Paired comparison & Forced Ranking — Concept and Application.

Module-6:SamplingMethods&Distributions 4L

Sampling and sampling distributions:  Sampling methods, sampling distribution, Central
limittheorem,Confidence IntervalEstimation,Determination ofsamplesize

Module-7:Hypothesistesting 8L

Concept of Hypothesis & Hypothesis Testing (one sample test and two sample tests). Test ofSignificance:
Small sample tests: t (Mean, proportion) and F tests, Z test, Analysis of Variance: Onewayandtwo-way

Classifications,Chi-squaretest; Interpretationofthegivendataandreportpreparation.

Module-8 4L

MultivariateDataAnalysis:FactorAnalysis,Multi-DimensionalScaling.

References:

1. C.R Kothari, “Research Methodology, Methods & Technique”’; New Age InternationalPublishers, 2004.

2. R.Ganesan, “ResearchMethodologyforEngineers”,MJPPublishers,2011.

3. Y.P. Agarwal, “Statistical Methods: Concepts, Application and Computation”, SterlingPubls.,Pvt., Ltd., New
Delhi, 2004.

4, D.R.CooperandP.S.Schindler:BusinessResearchMethods, TataMcGraw—Hill.

5. J.K.Das:BusinessMathematicsandStatistics: AcademicPublishers.

6. PMishra:BusinessResearchMethods,OxfordUniversityPress.
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CO-PO-PSO MAPPING

co |PO1 |PO2 |PO3 PO PO o6 [PO7 [PO8 PO9 [PO1 o1 Po12 [P0 202 203
4 5 2 1
co| - |- |- |-l2 2|3 |- |3 |-1]3 |3 |- |-/|-
1
COl - |- |- |- |- |2|- 213 |3 |- |38 | - |- |-
2
col - |- |- |-1f2 |3 |- |- ]33 |[-]2 |- -1]-/]-
3
col - | - |- |-]-1[3 ]2 -3 |3 |-|2/]-1]-/]-
4

Weightage Values: 3 = Strongly matched, 2 = Moderately matched, 1 = Weakly matched, (-) = Notmatched.
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Stream: ECE

Subject Name: MajorProject-11
Subject Code: PR891

Contact hour: 12P

Total contact hour- 120

Credits: 6
Prerequisite: Course completed up to 7™ semester in UG ECE

Course Objective:

Prepare students with foundation knowledge in a project domain through surveying, designing, implementing, observing
and reporting.

Methodology:
6. Thinking: Discussion on innovative idea.
7. Exploring: Survey of recent research.
8. Implementing: Project guidance to basic prototype implementation.

9. Documenting: Guidance on reporting and conference paper writing.

Each MajorProject —I1 group should submit the following under their semester project report
submission
6. Title, certificates, declaration by student, acknowledgement,Table of Contents, abstract,
keywords, Introduction, Literature Survey, System Analysis (if applicable),
System Design (if applicable), Coding, Testing (if applicable), Conclusion, Future
Scope of work), reference

Course outcome:

Sem. |Course Title (Code) CO Codes  |Course Outcomes
No. On completion of the course students will be able to
CcO1 Apply the knowledge acquired through survey of recent research to
set the project goal.
. CcO?2 Distinguish the way of implementation of prototype
8
CcO3 Identify the fault issue through various case study
Major Project-11(PR891)
CO4 Implement the prototype using modern tools
CcO5 Demonstrate the project design to share the idea through
conference/workshop/seminar etc.
CO6 Modify the project design for the benefit to societal issues
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PO1 [PO2 [PO3 [PO4 PO5 [PO6 [PO7 [PO8 PO9 PO10 PO11 [PO12 [PSO1 PSO2 [PSO3
col| 3|3 |3 |2 |1]1]3 1] 1 3 | 2 | 3

co2| 3| 3|3 |33 3| 3 2 | 3] 3|32
co3 | 2 332233212 3 | 3 | 2 [ 1
cos| 1|3 [3|2]3 3|23 2 | 33|33
cos | 3 2 | 3|32 3|3 2 3 | 3| 3| 2
coe| 3 | 3 | 3| 2 2 | 3 2 3 | 2 3
AVG 2.5 3 2.83 2.5 2.4 1.75 3 2.75 2.4 1.75 2 3 2.67] 2.8 2.2
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Stream: ECE
Subject Name: Grand Viva

Subject Code: PR892
Contact hour: - 2P

Total contact hour- 20

Credits: 1
Prerequisite: Course completed up to 7™ semester in UG ECE

Objective: The objective of comprehensive viva-voce is to assess the
overallknowledge of the student in the relevant field of Engineering acquired over4
years of study in the undergraduate program.

Contents: The viva shall normally cover the subjects taught in all the semesters
ofB.TechProgramme.

Learning Outcomes: Viva will be conducted in 8th semester which will be covering
thecomplete syllabus. This will test the student’s learning and understandingduring the
course of their B.Techprogramme. In doing so, the mainobjective of this course is to
prepare the students to face interview both inthe academicand the industrial sector.

Examination: Every student will be required to undergo comprehensive vivavoce at
the end of 8"semester of B.TechProgramme. The duration ofthe viva will range from
15-30 min. The examination committee will beconstituted by the HoD and consist of
at least three faculty members.

Course outcome:

Sem. |Course Title (Code) CO Codes  |Course Outcomes
No. On completion of the course students will be able to
CcO1 Demonstrate the concept of engineering topic in the field of
Grand Viva (PR892) electronics and communication engineering
CcO?2 Identify the question and deliver the adequate answer

8th
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CO3 Distinguish the way answering a topic
CO4 Unveil the ability to listen and answer the topic
CcO5 Exhibit deep attention to receive feedback after answering
CcO6 Give attention to the societal context during the answers and
approaches.
CO-PO-PSO MAPPING:
Sem./Course [CO Codes
No. [Title Program Outcomes (POs)
(Code)
PO1PO2PO3PO4PO5PO6PO7POSPOIPOI0POLILPO12PSO1PSO2PSO3
COPR892.1 3 |3 |3 |2 |1]1]3 1 1 3 2 3
S.ra”d CO.PR892.2 3 3|3 3 2 |33 [ 3 ]2
|3I¥392 CO.PR892.3 2 33 2 |3 2 [ 3 [ 1 3 [ 2 [ 1
g § CO.PR8924 2 | 3 | 3 | 2 | 3 23 2 (3] 3| 2 | 3
CO.PR892.5 1 | 3 3 2 3|13 | 2 1 3 1 2
CO.PR8926 3 | 3 | 3 | 2 2 | 3 2 3 3
CO-PO-PSO MAPPING
PO1 PO2 PO3 PO4 PO5 PO6 PO7 [PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
co1 | 3 3 3 2 1 1 3 1 1 3 2 3
cCO?2 3 3|3 3 2 3 3 3 2
cOo3 | 2 3 3 2 3 2 3 1 3 2 1
coa| 2 | 3|3 |23 2 | 3 2 3 3 2 3
cos | 1 | 3 3 2 3|3 2 1 3 1 2
coe | 3 | 3| 3|2 2 | 3 2 3 3
AVG | 2.2 3 3 2.5 2331 1.75 3 | 2.67| 2.25 2 1.67 26 28 2.2 2.2
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Course Name: Essence of Indian Knowledge Tradition
CourseCode:MC801

Contacts:3:0:0

Total Contact Hours: 36

Credits:3

Prerequisite:

Thestudentstowhomthiscoursewillbeofferedmusthavetheknowledgeaboutindian history,culture
andsociological structure.

CourseOutcomes:

TheGraduatesoftheECEprogramwill beableto:

COL1: ldentifytheconceptofTraditional knowledgeanditsimportance.
CO2:ExplaintheconnectionbetweenModernScienceandindian KnowledgeSystem.
CO3:UnderstandtheimportanceofY ogaforhealthcare.

COd4:Interpret theeffectoftraditionalknowledgeonenvironment.

CourseContents:

Module-1: BasicstructureofIndianKnowledgeSystem: [8L]

Definetraditionalknowledge,natureandcharacteristics,scopeandimportance,kindsoftraditionalknowledge, Indig
enous Knowledge (IK), characteristics, traditional knowledge vis-a-vis indigenous knowledge,
traditionalknowledgeVs western knowledgetraditionalknowledge

Module-2: ModernScienceandindian KnowledgeSystem:

[8L]Systemsoftraditionalknowledgeprotection,L
egalconceptsfortheprotectionoftraditionalknowledge,Patentsandtraditionalknowledge, Strategiestoincrease
protection oftraditionalknowledge
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Module-3:YogaandHolisticHealthcare: [4L]

Yogaforpositivehealth,preventionofstressrelatedhealthproblemsandrehabilitation, IntegralapproachofY oga
Therapyto commonailments.

Module-4:TraditionalkKnowledgeandEnvironment: [4L]

Traditionalknowledgeandengineering, Traditionalmedicinesystem,Importanceofconservationandsustainablede
velopmentofenvironment, Managementof biodiversity

Textbooks:

1. V.Sivaramakrishnan(Ed.), CulturalHeritageofindia-coursematerial,Bharatiya
VidyaBhavan,Mumbai.5thEdition, 2014

2. SwamilJitatmanand,ModernPhysicsandVedant,BharatiyaVidyaBhavan.
3. SwamiJitatmanand, HolisticScienceandVedant,BharatiyaVidya Bhavan.
4.  FritzofCapra, TheWave of life.

5. VNJha(Eng.Trans.), TarkasangrahaofAnnamBhatta, International ChinmayFoundation,Velliarna
d,Arnakulam.

6.  YogaSutraofPatanjali,RamakrishnaMission,Kolkata.

7. RNJha,Yoga-
darshanamwithVyasaBhashya,VidyanidhiPrakashan,Delhi2016RNJha,ScienceofConsciousness
Psychotherapyand YogaPractices, VidyanidhiPrakashan,Delhi 2016.
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CO [PO1 pPO2 PO3 PO4 PO5 |PO6 [|PO7 |PO8 |PO9 PO10 PO11 [|PO12
CO1 3 2 1 - 2 1 - - - 2 3 B
CO2 3 2 - 1 3 R - 1 2 -1 3 B
CO3 3 2 2 - 2 B 1 - 2 1] 3 BB
CO4 3 1 - 2 - r - 2 - 31 3 B

Weightage Values: 3 = Strongly matched, 2 = Moderately matched, 1 = Weakly matched, (-) = Notmatched.
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