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Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

University’s Vision, Mission and Objectives

The M. §. Ramaiah University of Applied Sciences (MSRUAS) will focus on student-centric
professional education and motivates its staff and students to contribute significantly to the
growth of technology, science, economy and society through their imaginative, creative and
innovative pursuits. Hence, the University has articulated the following vision and objectives.

Vision

MSRUAS aspires to be the premier university of choice in Asia for student centric professional
education and services with a strong focus on applied research whilst maintaining the highest
academic and ethical standards in a creative and innovative environment

Mission

Our purpose is the creation and dissemination of knowledge. We are committed to creativity,
innovation and excellence in our teaching and research. We value integrity, quality and teamwork
in all our endeavors. We inspire critical thinking, personal development and a passion for lifelong
learning. We serve the technical, scientific and economic needs of our Society.

Objectives
1. To disseminate knowledge and skills through instructions, teaching. training, seminars,
workshops and symposia in Engineering and Technology, Art and Design, Management and

Commerce, Health and Allied Sciences, Physical and Life Sciences, Arts, Humanities and Social
Sciences to equip students and scholars to meet the needs of industries, business and society

2. To generate knowledge through research in Engineering and Technology, Art and Design,
Management and Commerce, Health and Allled Sciences, Physical and Life Sciences, Arts,
Humanities and Social Sciences to meet the challenges that arise in industry, business and
society
To promote health, human well-being and provide holistic healthcare

To provide technical and scientific solutions to real life problems posed by industry, business
and society in Engineering and Technology, Art and Design, Management and Commerce,
Health and Allied Sciences, Physical and Life Sciences, Arts, Humanities and Social Sclences

5. Toinstill the spirit of entrepreneurship in our youth to help create more career opportunities
in the society by incubating and nurturing technology product ideas and supporting
technology backed business

6. To identify and nurture leadership skills in students and help in the development of our
future leaders to enrich the society we live in

7. To develop partnership with universities, industries, businesses, research establishments,
NGOs, international organizations, governmental organizations in India and abroad to enrich
the experiences of faculties and students th_rqu@ research and developmental programmes
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Programme Structure and Course Details of B.Tech In Electronics and Communication Engineering 2022-26

Programme Specifications: B. Tech. (Electronics and Communication Engineering)

Faculty Engineering and Technology

Department Electronics and Communication Engineering
Programme Code 004

Programme Name B.Tech. (Electronics and Communication Engineering)
Dean of the Faculty Dr. Dilip Kumar Mahanty

Head of the Department Dr. 5. Malathi

1. Title of the Award: B.Tech. (Electronics and Communication Engineering)

2. Mode of Study: Full-Time

3. Awarding Institution /Body: M. 5. Ramaiah University of Applied Sciences, Bengaluru
4. Joint Award: Not Applicable

5. Teaching Institution: Faculty of Engineering and Technology, M. 5. Ramaiah University of Applied
Sciences, Bengaluru

6. Date of Programme Specifications: July 2022

7. Date of Programme Approval by the Academic Council of MSRUAS: 14 July 2022
8. Next Review Date: June 2026

9. Programme Approving Regulating Body and Date of Approval: Not Applicable
10. Programme Accredited Body and Date of Accreditation: Not Applicable

11. Grade Awarded by the Accreditation Body: Not Applicable

12. Programme Accreditation Validity: Not Applicable

13. Programme Benchmark: Not Applicable

14, Rationale for the Programme

The theoretical developments that occurred in previous centuries in  understanding
electromagnetic fields and material properties have ushered the growth In the domain of
Electronics and Communication during the first half of twentieth century. The second half has
seen innovation and novelty in chip technology and telecommunication. Communication
technology has resulted in a major societal revolution in developing countries such as India. There
is a need for highly trained manpower in the domain of Electronics and Communication
engineering. Good outcome-based undergraduate engineering education is critical in developing
human resources.

The National Association of Software and Services Companies (NASSCOM) study, conducted in
2010 and titled “Global Engineering Reseaphfnd Development: Accelerating Innovation with
Indian Engineering”, underlined the s:;ruﬁm'_l?e for India as the country has posted a revenue
growth of about 40% during 2007-2010 and lf'expected to grow in coming years.
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Programme Structure and Course Detalls of B.Tech in Electronics and Communication Engineering 2022-26

The Electronics and Communication Engineering programme at Faculty of Engineering and
Technology at MSRUAS has been developed by the members of the faculty based on their
teaching experience and long-standing interactions with various universities and industries in
India and abroad.

The outcome-based curriculum helps students to develop critical thinking abilities and imbibe
relevant practical skills for a smooth transition from academics to real-life work environments.
Opportunities are provided for the students to do their internship in India or abroad depending
on their preferences.

The Global Innovation 1000, reported in 2012, by management consulting firm Booz & Company
has indicated that R & D investment in Computing, Electronics, Tele-communication is about 30%
by top innovative companies making this sector a leader. The importance of technological
advancements in electronics could also be seen in other categories such as Automobile, Process
industries, etc. Expertise needs to be built for the design, analysis, simulation, testing and
evaluation of analog, digital, control, instrumentation, and communication systems. In the light
of above, knowledge of computer architectures and communication protocols Is required,
Outcome based undergraduate programme along with modern pedagogy is the need of the hour.

The programme provides strong foundation in basic concepts, followed by comprehensive
understanding of electrical, electronics, and communication courses. Emphasis Is laid on
simulation, and larger perspective of systems and sub-systems of electronic products. Students
are trained to develop life-long skills to understand, analyse, and develop solutions for
challenging technological problems.

There is a shortage of quality electronics and communication graduates despite many institutions
offering undergraduate programmes. The FET at MSRUAS would like to offer Electronics and
Communication Engineering programme to produce imaginative, creative, and innovative
engineers to solve the problems of the society.

15. Programme Mission

The purpose of the programme is to create innovative problem solvers in multi-disciplinary
settings, entrepreneurs and leaders that apply their knowledge, understanding. cognitive
abilities, practical skills and transferable skills gained through systematic, flexible and rigorous
learning in the chosen academic domain.

16. Gradate Attributes (GAs)

GA-1. Engineering knowledge: Ability to apply knowledge of mathematics, science, and
Engineering fundamentals to solve complex problems in engineering

GA-2. Problem Analysis: Ability to analyse engineering problems, interpret data and arrive
at meaningful conclusions involving gpalhemati:al inferences

3. Design and Development of s«ludm Ability to design an engineering system,
component, or process to mﬂ! :ﬁt.ired needs considering public health and safety,
and the cultural, socletal, an&:rﬂofmeﬂtai considerations
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GA-4. Conduct Instigations of Complex Problems: Ability to understand and solve complex
engineering problems by conducting experimental investigations

GA-5. Modern Tool Usage: Ability to apply appropriate tools and techniques and
understand utilization of resources appropriately to complex engineering activities

GA-6. The Engineer and Society: Ability to understand the effect of engineering solutions
on legal, cultural, social, and public health and safety aspects

GA-7. Environment and Sustainabllity: Ability to develop sustainable solutions and
understand their effect on society and environment

GA-8. Ethics: Ability to apply ethical principles to engineering practices and professional
responsibilities

GA-9. Individual and Teamwork: Ability to work as a member of a team, to plan and to
integrate knowledge of various engineering disciplines and to lead teams in
miuttidisciplinary settings

GA-10. Communication: Ability to make effective oral presentations and communicate
technical ideas to a broad audience using written and oral means

GA-11. Project Management and Finance: Ability to lead and manage multidisciplinary
teams by applying engineering and management principles

GA-12. Life-long learning: Ability to adapt to the changes and advancements in technology
and engage in independent and life-long learning

17. Programme Outcomes (POs)
B.Tech. graduates will be able to:

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

PO-2. |dentify, formulate, review research literature, and analyse complex engineering
problems reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences

PO-3. Design solutions for complex engineering problems and design system components
or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental
considerations

PO-4. Use research-based knowledge and ressarch methods including design of

experiments, analysis and interpretation of data, and synthesis of the information to
provide valid conclusions

o
PO-5. Create, select, and apply app?l#rlate technigues, resources, and modern
engineering and IT tools Il'bdl.ldiﬂ, prediction and modelling to complex engineering
activities with an undermndm the lim
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Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

PO-6. Apply reasoning informed by the contextual knowledge to assess societal, health,
safety, legal and cultural issues and the consequent responsibilities relevant to the
professional engineering practice

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

PO-8. Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice

PO-9. Function effectively as an individual, and as a member or leader in diverse teams,
and in multidisciplinary settings

PO-10. Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give
and receive clear instructions

PO-11. 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 multidisciplinary environments

PO-12. 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

18. Programme Goal

The programme goal is to produce graduates having critical, analytical and problem-solving skills,
and ability to think independently, and to pursue a career in Electronics and Communication
Engineering.

19. Program Educational Objectives (PEOs)
The objectives of the B.Tech, (Electronics and Communication Engineering) Programme are to:

PEO-1. Provide students with a strong foundation in mathematics, science and engineering
to enable them to devise and deliver efficient solutions to challenging problems in
Electronics, Communications and allied disciplines

PEOD-2. Impart analytic and cognitive skills required to develop innovative solutions for R&D,
Industry, and societal requirements

PED-3. Provide sound theoretical and practical knowledge of Electronics and
Communication Engineering, managerial and entrepreneurial skills to enable
students to contribute to the well-beigg and welfare of the society

=]
PEO-4. Inculcate strong human vatue-_s_-"l_lﬁ social, interpersonal and leadership skills
required for professional success in gvolving global professional environments
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Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

20. Programme Specific Outcomes (PSOs)

At the end of the B.Tech.(Electronics and Communication Engineering) program, the graduate
will be able to:

PSO-1. Apply the knowledge of Electronics Circuits, Communication Systems, Digital Signal
Processing. Embedded Systems, Semiconductor Technologies, RF and Microwave
Engineering to develop innovative and safe solutions for the real-world problems in
Electronics and Communication Engineering.

PSO-2. Design, simulate, analyze and implement electronics and communication systems /
subsystems by using modern programming languages, simulation packages, EDA tools
and solvers to address industry and societal requirements.

PSO-3. Demonstrate ethics, leadership gqualities, communication, project management,
entrepreneurial skills and involvement in lifelong learning for the betterment of
organization, environment and society.

21. Programme Structure:

Semester 1 (Physics Cycle)
SL Theary Tutoriaks Practical Total Max,
) RV pwss) | ovwrs) | inwis) | credins | marks
1 MTB101A Engineering Mathematics-1 3 1 0 [ 100
Engineering Physics and 4
2 PYB102A Laboratory 3 0 2 100
3 CEF101A Engineering Mechanics 3 0 ] i 100
Elements of Electronics
4
4 ECF102A £ agand story 3 0 2 100
5 MEF1034A Engineering Drawing 2 0 2 3 100
Constitution, Human Rights
[ LANLDLA and Ly F 4 o Qo 2 50
Total 16 1 13 i) 550
Total number of contact hours per week | 23

Semester 1 (Chemistry Cycle)
si Theory | Tutorials| Practical Total Max,
H;: Code Course Title
(h/W/s) | (hywW/S) | (h/W/S) | Credits| Marks
1 MTBI01LA Engineering Mathematics - 1 3 1 o 4 100
2 | cvsioaa |8 "'"“:;‘ amiry e 3 0 2 4 100
Elements of Mechanical
3 Engineering and Work shop 2 0 2 3 100
MEFI04A | practice
Elements of Electrical
4 EEF105A Engineering and Laboratory 3 0 4 4 100
Elements of Computer
5 C5F1064 Science and Engineering and i 1] P 4 100
Laboratory
& TSNI01A Professional Communication 2 _"? 0 2 50
Total| 16 1 B 21 550
[Total number of contact hours per week P95
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Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

Semester 2 (Physics Cycle)
sl Theory (h/ | Tutorials | Practical | Total
Code Course Titl Max. Marks
No. a w/s) (h/w/s) | (h/w/s) | Credits
1 MTBI0ZA | Engineering Mathematics-2 3 1 o 4 100
2 | pveroza | [oEneere Physics and 3 0 2 a 100
3 CEFI0IA | Engineering Mechanics 3 0 0 3 100
4 | ecrio2a : w"" ""’.:m;m 3 0 2 s 100
5 MEFI03A | Engineering Drawing i 0 2 3 100
6 LAN101A E::!-Iﬂlliﬂﬂ. Human Rights and 2 0 0 2 50
Total 16 1 [ 20 550
Total number of contact hours pltwnh[ 3
Semaster 1 [Chemistry Cycle)
sL Theory Tutorials | Practical | Total Mau,
No. Cose Course This mywys) | mywys) | vwss) | credies | Marks
1 | wreioza | Eneneering Mathematics -2 3 1 0 4 100
2 | cveioaa f::;’:::"'u""““”""’ 3 0 2 s 100
Elements of Mechanical
1 | mer104a EF’“'"I:'“"”““""‘““ 2 0 2 3 100
Elements of Electrical
4 EEF1054 Engineering and 3 0 2 4 100
Laboratory
s | cseioea :"'.'““’:‘;‘;:;”“"" m' 3 0 2 4 100
Laboratory
6 | Tniowa | Srtessions 0 : 2 50
Total 14 3 21 550
Total number of contact hours per week| 25
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Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

Semester 3
%l Theory Tutorials | Practical Total
No. Code Course Title (h/wis) | (Ww/s) | (h/W/S) | Credits . o
1 MTF201A En!IEEdn.g Mathematics-3 3 1 o 4 100
2 ECCI02A Signals and Systems 3 1 0 4 100
E ECC2034 Electronic Circuits 3 1 4 100
Metwork Anabyrh and
ECC2044 Synthesis 3 1 4 100
ECCI05A Digital Logic Design 3 i 4 100
Flectronic Circuit Design
3 ECLI06A Laboratony 0 0 1 1 50
Digital Logic Design
7 | eczo7a L;Emm,., 0 0 2 1 50
8 BTNIDLA Emvironmental Studies 2 1] 0 ] 50
Total 17 5 4 24 650
Total Number of Contact Hours per week | 26
1 | MTB103A | AdditionalMathematics-1 | 3 | o | o | 3 | 100
Semester 4
sl Max.
Theory Tutorials | Practical | Total
H Code Course Title Mar
N (h/w/s) | (h/w/s) | (h/W/S} | Credits s
o
1 MTF203A Emmnn.; Mathematics-4 3 1 Y] 4 100
2 ECC208A | Linear integrated Circults 3 1 0 4 100
3 ECC209A | Electromagnetic Theory 3 1 0 4 100
4
A ECC210A Mpwmnm and E 1 0 100
Microcontrollers
i} 4
5 ECC211A Measurement and 4 0 100
Instrument ation
Linear Integrated Circuwit o 1] 2 1
CL212A S0
¢ Serely: Laboratory
Microprocessors and i] 0 2 1
! FCLTIAA Microcontrollers Laboratory »
Innovatkon and 3 1] 0 3
0 100
B BAUZO1A £ wriaurship
Total 19 4 4 5 700
Total Number of Contact Hours per week 27
| mTBlod4A | Additional Mathematics -2 3 | 0 | 0 | 3 | 100
ol 4|2
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Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

Semester 5
sl Theory | Tutorialts | Practical | Total Max.
no. | o0 Course Tive (h/wys) | (hw/s) | (h/w/s) | credins | Marks
1 ECC301A M‘;IJE Communication 3 1 1] 4 100
2 ECC302& | Digital Signal Processing 3 1 0 4 100
3 ECC303A | Microwave Engineering 3 1 0 4 100
4 ECC30eA Control Systems E 1 1] 4 100
5 ECC305A | HDL Programming 3 1 [ 4 100
& ECH301A Engineening Econamics 3 o 0 3 "
7 ECL306A | Analog Communication o 0 1 50
Laboratory
5 porpons | DA Snat Frociesing 0 0 2 1 50
Laboratory
Total 18 5 4 4
Total Number of Contact Hours per week | 27
Semester b
5l Theory | Tutorials | Practical | Total Max.
Code le
No. inchic nw/s) | (hw/s) | (vw/s) | credits | Marks
1 ECC308A Infarmation Theory 3 1 o 4 100
2 ECC309A Digital Communication 3 1 ] a4 100
3 ECC310A Antenna and Propagation k] 1 0 4 100
4 ECC311A Computer Networks 4 [1] 1] 4 100
5 ECE31XA Professional Core Elective-1 3 1 0 4 100
Digital Communication 50
] ECLA12A Labiasicey [+] o 2 1
Antenna and Microwave 50
7 ECLI13A Labaratory o (i} 3 1
B ECC3lan Seminar o 0 i 1 50
Total 16 4 [] 23 650
Total Number of Contact Hours per week | 26
Semester 7
SL Theory | Tutorials | Practical Total Max,
C Course Title
No. nde {h/W/s) | (h/W/S) | (h/W/S) | Credits Marks
1 ECE410A Professional Core Elective- 2 3 i [(] 4 100
2 ECEA2XA Professional Core Elective-3 3 1 1] 4 100
] OEEALINA Open Elective 3 ] Q 3 100
ECP4D1A Project Work-1 Or
! ECWA0IA | Internship o 3 - 2 -
Total 9 2 12 17 500
Total Number of Contact Hours per week | 23
Semester B
sl. Theory | Tutorlals | Practical | Total | Max.
No. Code Coursa Title (h/W/S) | (hWW/S) | (hW/S) | Credits | Marks
T | ACFa0IA | Project Work-2 i i b1 12 300
. .-‘F' Total '] 0 24 12 300
= _.,-?nalnum:nfcﬂrmuwup-rm 24 Hours

Page 10 of 296



Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

IProfessional Core Electives (PCEs)
" Hiomedical Signal and |VLS) and Embedded | Communication | Signal and image Data
Group + Image Processing Systema Theary Processing Analytics Optimization
Course Code ECEIIIA ECEILEA [ETE ECE314A MTEIOIA | WTEIOIA |
PCE-1, Baomedical Embedded Seatisnical Signal
Som Conarse Title Signal Processing Systams and loT Processing Irmage Processing w Adbvanced
Course Code ECEa11A TCEALZA TCEAL3A ECEALAA CSEALLA MTEA01A
PCE-2
Biormedicsl I Tage Programm.able Optical DS Dats Sclences | Optimization
Sam.7] CourmTile | o coning Logic Dwsign Communication | Architecture Foundation | Techniques -1
FPGA
o L B R B G Ty T
Sem.7
Course Title of Medical imaging Dasign Commanicaion Speech Processing] Numerical
Oiptimization
Jechnigues 3 |
MNote:

1. Students are required to select one Professional Core Elective Courses in the 6™ Semester,
one each from PCE-1,

2. Students are required to select two Professional Core Elective course in the 7 Semester
from the PCE-2 and PCE-3 Group.

22. Open Elective Courses
A number of Open Elective Courses from various Faculties of RUAS are offered as mentioned in
the University’s website. Students can choose the Open Electives of their choice. The students
are permitted to chose online electives from the list approved by the respective HoD and
Dean.

221 Innovation Courses in Lieu of Open Elective Courses

Students can earn 3-credits by participating in innovation actlvities as per the approved guidelines
in lieu of Open Elective Courses. The activities could be related to any of the following:

a) Design Thinking and Innovation (RAU250A)
b) Skill Development (RALIZS1A)
¢) Industrial Problem Solving and Hackathons (RALUZS52A)

23, Course Delivery: As per the Timetable
24, Teaching and Learning Methods
1. Face to Face Lectures using Audio-Visuals

2. Workshops, Group Discussions, Debates, Presentations
3. Demonstrations

4, Guest Lectures ~ . r%.:' “mia
5 Laboratory work/Field work/Workshop [PQLL; ' 1 anERs
n - [ " \ ..-

. ﬁl- ﬁdui‘w Visit BG'—" W -.!'._ .:'I : |
.o~ ¢ Seminars A AR :—-;;:,L:a"*
£ »" w3 ; 0y L 0
] "B. Group Exercises 5. el o
QW . " 48, Project Work L Bany
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Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

11.Exhibitions
12 Technical Festivals

25. Assessment and Grading (Subject to endorsement of revised unified academic regulations for 2022-23-
report submitted)

25.1. Components of Grading
There shall be two components of grading in the assessment of each course:
Component 1, Continuous Evaluation (CE): This component involves multiple
subcomponents of learning assessment. The assessment of the subcomponents of CE

is conducted during the semester at regular intervals. This subcomponent represents
the formative assessment of students’ learning.

Component 2, Semester-end Examination (SEE): This component represents the
summative assessment carried out in the form an examination conducted at the end

of the semester.

Marks obtained CE and SEE components have a weightage of 60:40 (CE; 60% and SEE:
40%) indetermining the final marks obtained by a student in a Course.

The complete details of Grading are given in the Academic Regulations,
25.2. Continuous Evaluation Policies

Continuous evaluation depends on the type of the course as discussed below:

25.2.1 Theory Courses

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation

Component 2: SEE
Component 1: CE (60% Weightage) | o 0 Lo

Subcomponent Type I Terms Tests Assignments | 1
CO-1 =

CO-6

The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document,

CE components should have a mix of term tests, guiz and assignments
o Two Tests (15 each), Two Assignments (20 marks). (One written and another to be

&7 MCOs)
d " e Course leaders to declare the assessment components before the commencement of
& 3 by the session and get approval from HoD and Dean

1%
Thed D
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Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

For a laboratory course, the scheme for determining the CE marks Is as under:

For Laboratory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE (60% Weightage) |

Conduct of Laboratory
Subcomponent Type P

Report + Viva

C0-6 RIS
The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document

The subcomponents can be of any of the following types:

a) Laboratory / Clinical Work Record
b) Experiments

c) Computer Simulations

d) Creative Submission

&) Virtual Labs

f) Viva / Oral Exam

g) Lab Manual Report

h) Any other (e.g. combinations)

Course leaders to declare the assessment components before the commencement of the
session and get approval from HoD and Dean
25.23 Course Having a Combination of Theory and Laboratory

For a course that contains the combination of theory and laboratory sessions, the
scheme for determining the CE marks is as under;

For Combined Courses (Theory + Laboratory)
Focus of COs on each Component or Subcomponent of Evaluation

CE
eightage: SEE Lab
Course Mmm':hm:eﬂmm (Weightage: 25 %) | (Weightage: 15 %)
Tests ."::""" Assignment +Lab CE LSEE:
(30 %) Lab (20 %) (10%) e SEE

Council at its 26" meeting held on 14 July Page 13 of 296




Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

The details of number of tests and assignments to be conducted are presented in the Academic
Regulations and Programme Specifications Document.

s CE components should have a mix of term tests, quiz and assignments

e Two Tests (15 each), Two Assignments (20 marks). (One written and another to be
MCQs)

* In case of courses where laboratory is combined with theory, laboratory components to
be assessed in both CE and S5EE

« Course leaders to declare the assessment components before the commencement of
the session and get approval from HoD and Dean

2524 Ability Enhancement Compulsory Courses

For AECC Only
Focus of COs on each Component or Subcomponent of Evaluation
Component1:CE(60% |
Weightage)
Terms Tests or

Assiprnmts

Subcomponent Type P

Co-1
COo-2 - >
Co-3 L
Co-4
CO-5
CO-6 T

The details of number of tests and assignments to be conducted are

presented in the Academic Regulations and Programme Specifications
Document.

s Course leaders to declare the assessment components before the commencement of the session and get
approval from HoD and Dean

Schedule of CE Components in a Semester

Week 6 FWEEk 8 Week 10 Week 12 Week 13
= | | |

3 ¥
Test -1 for 25 Multiple Choice Test -2 for 25 marks Written Assignment
marks reduced to Questions Tests on the reduced to 15 for 40 marks reduced
15 topics covered — to 20 marks

reduced to 10 marks

SEE
» For Non —NEP SEE for 100 marks | fooi 0 - - Bﬁ‘j“
reduced to 40 marks .S Ramaian Ym0 1oChNGIGY,




Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

26. Minor Programme

The detalls of the following aspects of the minor programmes are presented in the Academic
Regulations for the B. Tech. Degree Programme:

1. Programme Structure

2. Eligibility to Minor Programme

3. Registration to Minor Programme
4. Certification for Minor Programme

27. Student Support for Learning

Course Notes

Reference Books in the Library

Magazines and Journals

Internet Facility

Computing Facility

Laboratory Facility

Workshop Facility

Staff Support

Lounges for Discussions

lﬂ Any other support that enhances their learning

VENG e WN -

28. Quality Control Measures

1. Review of Course Notes

2. Review of Question Papers and Assignment Questions

3. Student Feedback

4. Moderation of Assessed Work

5. Opportunities for students to see their assessed work

6. Review by external examiners and external examiners reports
7. Staff Student Consultative Committee meetings

8. Student exit feedback

9, Subject Assessment Board (SAB)

10. Programme Assessment Board (PAB)

[: [ ﬁ'"" ;
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Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

29. Programme Map (Course-PO-P50 Map)

Sem. Course Title

1 | Engineering Mathematics - 1 3 3 2 |

1 Engmneering Chemistry i 3 1 2
Elements of Mechanical

1 | Engneering and Workshop 3 i
Practice
Elements of Electrical

1 Engineerin 3 3 3 2 2 1
Elements of Computer

1 Science and E ing 1 1 3 2 F 2

y | Eaneacing Chamistry s |1]1]2
Laboratory
Computer Programming

1 Laboratony 1 1 3 2 P4 2
Basic Electrical Engineering

1 Labor ] 3 2 3 3 2

Professional Communication

1
2 Er!_hmcrln. Mathematics - 2 3 i F 2
2 | Engineering Physics 3 2 3 ] 1 1
i_| Engineering Mechanics 3 3 2 1 1
Elerments of Electronics
2 i 2 1
Engineering
2 Engineering Drawing 3 2 3
Engineering Physics
2 atory 3 i 2
Basic Electronics
2 atory 3 1 2
2 Constitution, Hurman Rights
and Law
3 Engineering Mathematics-3 3 3 2 3 2
3 Signaly and Systemi 3 3 1
3 Electronic Chrcuits 3 2 1
Network Analyss and
3 3 E | F Fi 2
Synthesh
3 Digital Logic Design 3 2 1
3 Electronic Circult Design M 3 3
Laboratory
Digital Logic Design
3 Laboratory 3 2 1 3
3 Ervironmental Studses 1 3
4 Engineering Mathematics-4 3 3 2 3 3 2
4 Linear Integrated Circuits 3 2 3 2-;_. ] 2
A 7]
4 | Electromagnetic Theory 3 i 1 = _rn-
Microprocossors and il &
. Microcontrollers 3 . 2 ’1._. 5, =
Measurement and . E<IF o4 -]
4 | instrumentation 3 5 : = g - -
Linear Integrated Circuit l ]
4 oy 3 3 3 2 i & 3
W 7 Lo ]
I . ¢ //"’_ ] : \ A
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Course Title

Microprocessors and
Microcontrollers Laboratory

Innowvation and
Entreprensurship

Analog Communication

Digral Signal Processing

Microwave Engineering

Control Systems

o e ] e

ol o) R ] L R

Hmhw
Engineering Economics

L e

W

.l.n-.ﬂql:m

Laboratory

b

L R ) R e e

i | | |

i e s e f s

Digital Signal Processing
Laboratory

information Theory

Digital Communication

Antenna and Propagation

Computer Networks

o | R

P | i | R i | B

i e |

o enjenfenfan] w

Digital Communication
Laboratory

e

L

-

L e O

L L ] L

Antenna and Microwave
Labaratory

T

L]

Seminar

Biomedical Signal Processing

Embedded Systems and loT

Statistical Signal Processing

image Processing

Probability and Statistics

Advanced Mathematics

LF0) N ST EFE R R R

RN BN R R

=il @] h]|n|H ||| o

Biomedical Image Processing
Programmable Logic Design
using FPGA

Lt

-

Optical Communication

o

DSP Architecture

Data Schences Foundation

Optimisation Techniques -1

i f i Imf ] o ] o | o e ] ] aa

b f o B i o o oo e o e e e | e

b |

Sl ] s ]

Principles of Medical
Imaging

Electronic Board

Wireless Communication

Speech Processing

w ] w

| i e | =

Data Analytics

Lol Ll

—

L Ll R

o e a] w2

bt i e

=4

Advanced
Numerical Methods

ol

Optimization Techniques -2

Project Waork-1

Internship

L R

A | o ) o

Project Work-2

b o
B " T

J‘w .;;)_!1 2 3
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30. Co-curricular Activities
Students are encouraged to take part in co-curricular activities like seminars, conferences,

symposia, paper writing, attending industry exhibitions, project competitions and related
activities for enhancing their knowledge and networking.

31. Cultural and Literary Activities
Annual cultural festivals are held to showcase the creative talents in students. They are involved

in planning and organizing the activities.

32. Sports and Athletics
Students are encouraged to take part in sports and athletic events regularly. Annual sports meet
will be held to demanstrate sportsmanship and competitive spirit.

8
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Course Specifications: Engineering Mathematics - 1

Course Title Engineering Mathematics - 1

Course Code | MTB101A

Course Type | Core Theory

Department Applicable to all Programmes
Faculty Engineering and Technology

1. Course Summary

The course introduces students to the basic concepts in real analysis and matrix algebra,
Students are taught the concepts of limits, continuity, and differentiation, series expansion for
the functions of one and two variables, sequence and series, convergence of serles. The
mathematical operations in Matrix theory, Eigen value and Eigen wvector, Inversion and
diagonalization of matrix and matrix solution for linear system of equations.

. 2. Course Size and Credits:
Number of Credits 04
Credit Structure (Lecture: Tutorial: Practical) | 3:1:0
Total Hours of Interaction 60
Number of Weeks in a Semester y L
Department Responsible Mathematics and Statistics
Total Course Marks 100
Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO-1. S5tate and discuss basic concepts related to single, two variable calculus and matrix
algebra
CO-2. Perform basic operations of matrix algebra and apply them to solve systems of linear

equations
. CO-3. Solve simple mathematical problems associated with linear algebra, single and two

variable calculus

CO-4. Demonstrate competence with the basic ideas of linear systems, independence,
bases and dimension, linear transformations, eigenvalues, eigenvectors and
diagonalization

CO-5, Solve complex real-world problems associated with linear algebra, single and two
variable calculus

4. Course Contents
Unit 1 (Single Variable Calculus): Functions of single real variable, limit, continuity and
differentiation. Rolle's Theorem and Lagrange’'s mean value theorem and their applications.
Fundamental theorem of integral calculus. Improper integrals - classification and convergence,
gamma and beta functions. Sequence of real numbers, Series, Tests for cumrefgen:e of series:
integral test, comparison test, ratio test and root test. Power series, Taylor anﬂ‘gbﬁaurm series.
Unit 2 (Two Variable Calculus): Functions of two variables, limits, continuity ‘and partial
differentiation. Total differential, errors and approximations, tangent plane apprmhnaﬂw\ﬂ a
ial differentiation of composite and implicit functions, Tav{dfs Ihw%'

o
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Unconstrained and constrained extrema.

Unit 3 (Linear Algebra): Matrix algebra, elementary row operations, row and reduced row
echelon forms. Linear system of eguations, existence and uniqueness of solution. Vector spaces,
subspaces, linear independence, basis and dimension. Row, column and null space of a matrix.
Linear transformations. Eigenvalues, eigenvectors and diagonalization,

5. Course Map (CO-PO-PSO Map)

Programme Specific
Programme Outcomes (POs) Outcomes (PSOs)
PO-1| PO-2 | PO-3 | PO-4| PO-5| PO-6| PO-7| PO-8 | PO-9 |PO-10| PO-11]| PO-12| PSO-1| PSD-2 | PSOD-3
co-1 i 3 i 1 3 1
CO-2 3 3 1 1 3 1
co-3 3 3 s 3 2 3 3 2
co-4 3 E] F i 2 3 2 F
CO-5 3 3 i 2 2 3 2 2
! 3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution
6. Course Tnd':h\!and Learning Methods
Teaching and Learning Methods Duration in hours | 10%2) Duration
Hours
Face to Face Lectures a5
Demonstrations
1. Demonstration using Videos 0o 00
2. Demonstration using Physical Models / Systems 0o
3. Demonstration on a Computer 00
Numeracy 15
1. Solving Numerical Problems | 15
Practical Work
1. Course Laboratory 00
2. Computer Laboratory 00
3. Engineering Workshop / Course/Workshop /
Kitchen w o0
4, Clinical Laboratory 00
5. Hospital 00
6. Mode! Studio 00
Others
1. Case Study Presentation 00
2. Guest Lecture 00
3. Industry / Field Visit 00 00
4. Brain Storming Sessions 00
5. Group Discussions 00
6. DI!.:u;:in} Possible Innovations 00
Mid Terms, Laboratary Examination/Written Examination, Presentations 10
Total Duration in Hours. | 70

. Course Assessment and Reassessment
The details of the components and subcomponents of course assessment are ﬂesenr{/n J‘ne
Programme Specifications document pertaining to the B. Tech. Programme. The procedure’ o
I deterrnme the final course marks is also presented in the Programme Specifications d-nmmt.
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The evaluation questions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the followingTable.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE (60% Weightage) | 'i- ._
Subcomponent Type I Term Tests Assignments
Co-1 X
Co-2 X
COo-3 X
Co-4 X e
€O-5 X AN TN

The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the

beginning of the semester.
Course reassessment policies are presented in the Academic Regulations document.
8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

S.No | Curriculum and Capabilities Skills | How imparted during the course
1. Classroom lectures
2. Understanding Classroom lectures, Self-study
3. Critical Skills Assignment
4. | Analytical Skills Assignment
5. Problem Solving Skills Assignment, Examination
B. Practical Skills Aiii!,nment
7. Group Work -
8. | Self-Learning Sell-study
9, Written Communication Skills Assignment, Examination
10. | Verbal Communication Skills -
11. Presentation Skills -
12. | Behavioral Skills -
13. Information Management Assignment
14, Personal Mam!emmt -
15. | Leadership Skills -

9. Course Resources

%, 4
a. Essential Reading L
1. James Stewart, 2015, Calculus: Early Transcendentals, 8th ediﬂéﬁ, Boston, -
Cengage Learning . %
My Coro K
Steven Leon, 2014, Linear Algebra with Application, 9th edition, New Jersey, LI"'*.-}. %

Ty
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b. Recommended Reading
1. Maurice D. Weir and Joel Hass, 2017, Thomas Calculus, 13th edition, New
lersey, Pearson
2. Gilbert Strang, 20186, Introduction to Linear Algebra, 5th edition,
Massachusetts, Cambridge Press
£. Magazines and Journals

d. Websites
1. https://www.coursera.org/
1. http://nptel.ac.in/

e. Other Electronic Resources
1. hitps://ocw.mit.edufindex.htm
2. https://www.khanacademy.org/
3. tutorial.math.lamar.edu/

ailpr

nl_Y|ae

Déan - Academics

R
e e 1haimenibi ol Loslied SClERCES
.S, Ramaiah Liniversiy O mjpne

W e

Bangalore-wtulias

- m

FE-. ' "Tfa"?
MS Ra Shiginy <n
Approved by the Academic Council at its 26™ meeting held on 14 mwzoc'i"'l;i _._r‘J_ " Tochn, \Ppge 22 of 296
LTI A

My :‘""'I"l-'IIS o
"-Leopgy “enceg




Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

Course Specifications: Engineering Physics and Laboratory

Course Title Engineering Physics and Laboratory
Course Code PYB102A

Course Type | Core Theory and Laboratory
Department Applicable to all Programmes
Faculty Engineering and Technology

1. Course Summary:

The alm of this course is to impart concepts of Physics and its application to solve
engineering problems. The students are taught the basic topics in modern physics which
include wave particle duality, uncertainty principle, Schrodinger’'s wave equation, lasers
and fiber optics. Electrical and mechanical properties of materials will be discussed in
relation to the crystal structure. This course also intends to expose the students to the
challenges and rewards related to experimental physics. Students gain hands-on
experience by conducting experiments in a controlled laboratory environment. Students
are trained to conduct experiments related to mechanics, optics and electric circuits, They
are trained to analyze the measurements, results and infer appropriate conclusions based
on fundamental concepts of physics

2. Course Size and Credits:

Number of credits 0a

Credit Structure (Lecture: Tutorial: Practical) | 3:0:1

Total hours of interaction 75

Number of Weeks in a Semester 15

Department responsible Physics

Total Course Marks 100

Pass requirement As per the Academic Regulations
Attendance requirement As per the Academic Regulations

3. Course Objectives (CO)

After the successful completion of this course, the student will be able to:

co-1 State, explain the concepts of mechanics, electrical conductivity, quantum
mechanics, crystal structure and material science, laser and fiber optics

co-2 Derive standard relationships in mechanics, electrical conductivity, quantum
mechanics, crystal structure and material science, laser & fiber optics, and
interpret them
| co-3 Discuss the applications of mechanics, electrical conductivity, quantum
. mechanics, crystal structure and material science, laser and fiber optics
| co-4 Solve problems in mechanics, electrical conductivity, quantum mechanics,

crystal structure, material sclence, laser and fiber optics

'- co-5 Plan the experimental set-up, conduct experiments, calculate and plot the
graphs to obtain the results and write a laboratory report as per the
prescribed format,
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4. Course Contents

Unit 1 - (Elasticity): Review of Elasticity — Expression for ¥, h and K in terms of linear and lateral
strains (Deformation of a cube)—Poisson’s ratio—Twisting couple on a cylinder—Expression for
couple per unit twist—Torsion Pendulum — determination of rigidity modulus of 2 wire using
torsion pendulum—Bending of beams— Geometrical moment of inertia of circular and
rectangular cross sections—Single cantilever—Expression for Young's modulus of a cantilever
beam

Unit 2 - (Rigid body dynamics): Review of Rigid body dynamics — Expressions for moments of
inertia of a circular disc and rectangular plate about different axes—MI of Flywheel

Unit 3 - (Quantum theory of radiation): Blackbody spectrum—Wien's law—HRaleigh-leans law—
stefan-Boltzmann law—Planck’s quantum theory—Reduction of Planck’s formula to Raleigh
Jeans and Wien's formulae—Compton effect—Wave particle dualism—de Broglie hypothesis
and matter waves—Phase velocity and group velocity of matter waves

Unit 4 - (Quantum Mechanics): Heisenberg's uncertainty principle—Applications of
Helsenberg's uncertainty principle—wave function and its properties - Setting up of
Schrodinger's one-dimensional time independent wave equation—Application of Schrodinger's
equation to a particle in an infinite potential well to determine eigen values and eigen functions

Unit 5 - [Lasers): Interaction of radiation with matter - Absorption, spontaneous emission and
stimulated emission - Characteristics of laser light - Expression for the energy density of
electromagnetic radiation — Requisite conditions for production of a laser beam—Helium-Neon
laser—Semiconductor laser—Applications of lasers—Lidar—laser isotope separation—laser
fusion

Unit 6 - (Optical Fibers): Principle— Angle of acceptance—Expression for Numerical aperture--
condition for propagation—Intermodal dispersion-- material dispersion—Refractive index
profiles of step index and graded index fibers(GRIN)—Modal propagation in step index and GRIN
fibers —Attenuation—Different types of loss mechanisms—Fiber optic communication system

Unit 7 = (Crystal structure): Space lattice—Bravais lattice—Lattice parameters—unit cell and
primitive cell—Crystal systems - Miller indices - Indexing directions and planes In a crystal -
Atomic packing fraction and coordination number for simple, body centered and face centered
cubic Crystals - Expression for inter planar Spacing - Structures of NaCl and diamond crystals—
Bragg's law—Identification of cubic crystals using Bragg's law

Unit 8 - (Electrical conductivity of metals): Review of Classical free electron theory - Failure of
classical free electron - Quantum free electron theory—Density of States (Qualitative) — Fermi
energy - Fermi factor - Effect of temperature on Fermi-Dirac Distribution functio

Unit 9 - (Lab Experiments)
1 Determination of the relationship between the torque and angular acceleration of a
fiywheel
2 Determination of the [i) the moment of inertia of the given disc and (i) the rigidity
modulus of the material of a wire by torsional oscillations
3 Analysis of Powder X-ray diffraction pattern,
4 Determination of Young's modulus of material of a beam by uniform bending method.
5 Determination of radius of curvature of a plano-convex lens by setting up Newton's rings.
&
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= ]

1
1

12
13

grating with minimum deviation method.

Determination of thickness of paper by air wedge experiment.

Determination of efficiency of Solar cell.

Determination of Planck’s constant using LED.

Study of I-V characteristics of Zener diode

Determination of the frequency response of series and parallel resonance circuit and to
find the resonant frequency and quality factor.

Determination the width of the forbidden energy gap in a semiconductor diode.
Determination of dielectric constant of a material by charging and discharging a
capacitor,

5. Course Map (CO-PO-PSO Map)

Programme Specific
Programme Outcomes (POs) Outcomes (PSOs)
PO-1| PO-2 | PO-3 | PO-4 | PO-5 | PO-6 | PO-7 | PO-B| PO-9| PO-10|PO-1% PD-12| PSO-1 | PSO-2| PSO-3|
Cco-1 3 2 1 3 : o
co-2 F 4 1 3 3 1 1 3 2 1]
co-3 3 2 2 0 1]
COo-4 3 2 2 1 E 1 1]
C0-5 3 2 3 2 1 | E] 3 2
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Teaching and Learning Methods | Duration in| Total Duration in Hours

MMqucturn 30

-Dmmvlﬁm

1. Demonstration using Videos 02

2. Demonstration using Physical Models / Systems

02

3. Demonstration on a Computer

Numeracy

1. Solving Numerical Problems | 13

Practical Work
Course Laboratory 30

Computer Laborau.'n_r!

Engineering Workshop [ Course Workshop [ Kitchen an

1
2
3.
4. Ciinical Laboratory
5. Hospital

&

Model Studio

/

Case Study Presentation

Guest Lecture

Industry / Field Visit 00

Group Discussions

Discussing Possible Innovations

1
2
3.
4. Brain Storming Sessions
5
6.
M

id Terms, Written Examination 10

i

Total Duration in Hours™{, - 85
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7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment is presented in the
Programme Specifications document pertaining to the B.Tech. Programmes. The procedure
to determine the final course marks Is also presented In the Programme Specifications
document.

The evaluation questions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustratedin the following Table.

For Combined Courses [Theory + Laboratory)
Focus of COs on each Component or Subcomponent of Evaluation
=8 SEE Lab
[Weightage: 60 %) ; ¢
Course | Four components including one Lab component (Weightage: 25 %) | (Welghtage: 15 %)
Outcome Written
Tests Assh Assignment +Lab CE Vi LSEE:
(30 %) Lab (20 %) {10%) SEE
Co-1 X X
Co-2 x X X
co-3 | X X X
o4 | X X X
s | X X
Co-6 | X X
The details of number of tests and assignments to be conducted are presented in the Academic
| Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above tempiate at
the beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8 Achieving COs
The following skills are directly or indirectly imparted to the students in the following

teaching and learning methods:
§. No. | Curriculum and Capabilities Skills How imparted during the course
1 Knowledge Classroom lectures
2. Understanding Class room lectures, and demonstrations
3. Critical Skills Assignment
4. | Analytical Skills Class room, assignment
5. Problem Solving Skills Class room, assignment
B Practical Skills Class room, assignment
7. | Group Work Classroom
8. | Self-Learning Assignment
9. Written Communication Skills | Assignment, examination
SUET 10, | Verbal Communication Skills | Presentation
bt 130 Presentation Skills Presentation
Bangaore - BEA2Y | Behavioral Skills Course o,
13. | information Management Assignment, examination ~ 4. o7 Y
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14, | Personal Management Assignment, examination
¥ Effective management of learning, time
15. | Leadership Skills management, achieving the learning

9. Course Resources

a. Essential Reading
1. Class Notes
2. Rajendran, V. (2011) Engineering Physics, TMH
1. Srinivasan M. R. (2011) Physics for Engineers, 3rd Ed, New Age International
4, Gyan Prakash, (2012) Experimental Physics,

5 Michael Sayer, Abhai Mansingh, (1999) Measurement, Instrumentation and
Experiment Design in Physics and Engineering, PHI

b. Recommended Reading

1. Halliday, 1.D., Resnick, R and Walker, J (2010) Fundamentals of Physics, 9th
Ed, Wiley

2. Richtmeyer, F. K., Kennard, E.H. and Cooper, J.N {2007) Modern Physics, 6th
Ed, TMH

3. Beisser, A. (2009) Concepts of Modern Physics, 6th Ed, TMH

4, Kittel, C. (2010) Introduction to Solid State Physics, Bth Ed, Wiley

5. 5.0. Pillai (2011), A Textbook of Solid State Physics, 6th Ed, New Age
International

6. Srinivasan M.R. (2011) Applied Solid State Physics, 1st Ed, New Age
International

7. Giri, P.K., (2005) Physics Laboratory Manual for Engineering Undergraduates,
Department of Physics, Indian Institute of Technology Guwahati

¢ Magazines and Journals
d. Websites

1. http://nptelacin/
2. Other Electronic Resources

e. Electronic resources on the subject area are available on MSRUAS library

adpr
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Course Specifications: Engineering Mechanics

Course Title Engineering Mechanics
Course Code | CEF101A

Course Type | Core Theory

Department Applicable to all Programmes
Faculty Engineering and Technology

1. Course Summary

This subject deals with laws of engineering mechanics for static and dynamics equilibrium of
rigid bodies. They will be trained on application of engineering mechanics to solve practical
problems pertaining to static and dynamic equilibrium of rigid bodies. In addition, effects of
friction, energy methods for analyzing static and dynamic analysis of rigid bodies will be dealt.

2. Course Size and Credits

Number of Credits 03

Credit Structure (Lecture:Tutorial:Practical) 3:0:0

Total Hours of Interaction 45

Number of Weeks in a Semester 15

Department Responsible Civil Engineering

Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO-1. State and describe the laws of Statics, Friction and Dynamics and their contexts of
application,

CO-2. Interpret standard mathematical relationships and apply for solving simple static and
dynamic problems in engineering mechanics

CO-3. Calculate moment of inertia, determine centroid, centre of gravity for the structural
members

CD-4. Apply the laws of statics and dynamics for the equilibrium analysis of rigid bodies with
and without friction

CO-5. Apply energy methods in analyzing of static and dynamic aspects of engineering
structures made of rigid bodies

4. Course Contents

Unit 1 (Engineering Mechanics): Branches of mechanics and its importance: Engineering Design ,
Mechanics in engineering, Introduction to SI units , Basic idealisations - Particle, Continuum, Rigid
body and Point force with examples, principles of mechanics with examples- laws of parallelogram,
law of transmissibility, gravitation, Classification of force and force systems; Principle of physical
independence of forces, Principle of superposition of forces; constraints on rigid bodies and
corresponding reactions, Moment of a force, couple, moment of a couple, :haracttnfncs of couple,
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Equivalent force - couple system; Resolution of forces, composition of forces; Numerical problems
on moment of forces and couples, equivalent force and couples.

Unit 2 (Analysis of Coplanar Concurrent and Non-Concurrent System of Forces): Varignon's
theorem, resulftant of Concurrent and non-concurrent force systems. Equilibrium of Structural
Systems: Types of forces acting on a body, Free Body diagram Analysis, Lami’s Theorem, Equilibrium
of connected bodies, types of supports in beams, determination of support reactions, Applications
to engineering problems. Classification of Structures —Axial force members, trusses, frames, beams
and cables, Numerical Examples.

Unit 3 (Centroid of planes and Moment of inertia of area): Differences between centre of gravity and
Centroid, use of axis of symmetry, Centroid of simple built-up sections by integration, Moment of
Inertia of planes, radius of gyration, Theorems of moment of inertia, moments of inertia of standard
sections by integration, Numerical Examples.

Unit 4 ( in Engineering Systems): Laws of friction, angle of friction, angle of repose, cone of
friction, Analysis of blocks resting on horizontal and inclined planes, rolling friction, rope friction,
Application to wedge and ladder problems, problems involving non concurrent force systems.

Unit 5 (Energy methods in engineering mechanics): Application of principle of virtual work and
Castigliano's theorem, Energy relations in rigid bodies- conservation of energy principle, examples on
kinetic energy, potentlal energy and total energy, power as applied to rigid bodies.

Unit & (Introduction to dynamics): General i:rinn'pies and types of motions and D' Alembets principle
with examples, Newton's laws of motion. Linear motions and projectiles -Maotion with uniform
velodty and acceleration, motion with varying acceleration, motion of bodies projected horizontally,
projection on inclined planes, Numerical examples.

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) mw
po-1| Po-2| Po-3| Po4| Po-s| Po-5| PO-7| PO-8| PO-9| PO-10|PO-11] PO-12| PSO-1 | PSO-2| PSO-3
CO-1 3 3
co2 | 3 3
Co-3 3 3 3
CO-4 3 2 1 F 3
Cco-5 1 3 3

3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Teaching and Learning Methods Duration in hours Tﬂ:: H
Face to Face Lectures 30
Demonstrations
1.Demonstration using Videos 00 ~ (1]
2. Demonstration using Physical Models / Systems o0 r

I
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3. Demonstration on a Computer |
Numeracy
1. Solving Numerical Problems |
Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen
4. Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry / Field Visit
4. Brain Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 55

15

8|8|8|8|8|8| |8|8(8]| & |8|8| [8] |8

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. Programme. The procedure to
determine the final course marks Is also presented in the Programme Specifications document,

The evaluation guestions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE (60% weightage) | = =
Subcomponent Type I Term Tests Assignments | o
€o-1 X A AR T
co-2 X X = AT
Co-3 X X ‘ P
co-4 X X : P e,
CO0-5 X X ,

The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations docurwent. _

&
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8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

5. No | Curriculum and Capabilities Skills | How imparted during the course
1. Knowledge Classroom lectures, Assignment
2. Understanding Classroom lectures, Assignment,

Self-study
3. Critical Skills Classroom lectures, Assignment
4. | Analytical Skills Classroom lectures, Assignment
5. Problem Solving Skills Assignment, Examination
6. | Practical Skills -
7. Group Work -
B Self-Learning Assignment, Self-study
9, Written Communication Skills Assignment, Examination
10. | Verbal Communication Skills -
11. Presentation Skills -
12 Behavioral Skills Course work
13. Information Management Assignment, Examination
14, Personal Management Course work
15. | Leadership Skills -

9. Course Resources
a. Essential Reading

1. Class notes

2. Satheesh Gopi (2010), Basic Civil Engineering, Dorling Kindersley (India) Pvt
Ltd

3. RKRajput (2011), A Text Book of Applied Mechanics, 3rd Edn, Laxmi
Publications

4. Richard H. McCuen, Edna Z. Ezzell (2011), “Fundamentals of Civil
Engineering: An Introduction to the ASCE Body of Knowledge”, CRC press

b. Recommended Reading
1. 5.5. Bhavikatti, K. G. Rajashekarappa (2004), Engineering Mechanics, New
Age International
2. C. Lakshamanarao, ). Lakshinarashiman, Raju Sethuraman, Srinivasan M.
Sivakumar (1993}, Engineering Mechanics: Statics and Dynamics, PHI, New

Delhi
¢. Magazines and Journals
d. Websites

e. Other Electronic Resources
1. https://nptel.ac.in/

adpr
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Course Specifications: Elements of Electronics Engineering and Laboratory

Course Title Elements of Electronics Engineering and Laboratory
Course Code | ECF102A

Course Type Core Theory and Laboratory

Department Applicable to all Pr_u!rlmmes

Faculty Engineering and Technology

1. Course Summary

The aim of this course is to create a strong foundation of Digital Electronics. The students are
taught the basic components of digital systems and the process of their implementation. The
students are also taught Boolean algebra, logic gates, basics of memaories, and implementation
of combinational and sequential digital circuits using logic gates. This course also emphasizes
on different types of memories and logic designing platforms and their merits and demerits.
Students are trained to employ the principles of digital electronics to implement digital design
for the given problem. Basic electronics laboratory deals with practical applications of electronic
circuits and their theoretical concepts.

2. Course Size and Credits;

Number of Credits 04

Credit Structure (Lecture: Tutorial: Practical) | 3:0:2

Total Hours of Interaction 75

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able t1o:

CO-1. Explain working principles of PN junction diode, Zener diode, transistors, amplifier
configurations, Op-Amps, power supply, logic gates and electronic displays

CO0-2. Derive mathematical relationships for electronic devices and circuits

€0-3. Solve simple numerical and design problems related to analog / digital circuits as well
as devices

CO-4. Design and analyse operation of standard analog / digital circuits for a given
application

CO-5. Conduct experiments as per the standard procedures and tabulate/calculate/plot
the measured values

CO-6. Interpret and compare with standard results, and draw conclusions and Write report

as per the pmcribaﬁprmat
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4. Course Contents

Unit 1 (Basic concepts in Electronics): Semiconductor: p-type, n-type; p-n junction diode, its
characteristics, half wave, full wave and bridge type rectifiers, basic filter circuits, Diode as
voltage multiplier, clipper and clamper circuit, Zener diode characteristics, Zener diode as a
voltage regulator,

Unit 2 {Transistor- BIT): Transistor configurations: CB, CE and CC; Transistor parameters: alpha,
beta and gamma, working of transistor as a switch, Amplifier; Transistor biasing — Base,
Collector-to-base and Voltage Divider Bias.

Unit 3 (Amplifiers): Differential amplifiers and their transfer characteristics, IC Op-Amps, their
ideal and practical characteristics, Op-Amp in different modes as inverting amplifier, non-
inverting amplifier, summing amplifier, scale changer, differentiator and integrator.

Unit 4 (Power Supplies): Introduction and working of Switched Mode Power Supply (SMPS),
Voltage Regulator, Introduction to Inverters and UPS.

Unit 5 (Digital Electronics): Binary, Octal and Hexadecimal number systems and conversions,
Boolean Algebra, Truth table of logic gates- AND, OR, NOT, NAND, NOR; Universal gates;
Generation of Integrated Circuits- 551, MSI, LSl and VLS.

Unit & |[Laboratory): List of Experiments

1 Forward and Reverse bias V-1 Characteristics of a P-N Junction diode
Forward and Reverse bias V-| Characteristics of Zener diode

3 Half wave and Full wave Rectifier circuits:
a) Output of half/full wave rectifier with and without capacitor filter.

4 Bridge Rectifier circuits:
a) Output of bridge rectifier with and without capacitor filter

5 Clipping circuits (Shunt clippers)
Clipping circuits {Series clippers)

6 Clamping circuits

7 Characteristics of Op-amp inverting and non- inverting amplifiers

8 Logic Gates circuits: Verification of the truth tables of AND, OR, NOT, NAND, NOR,
and EX-OR gates.

5. Course Map (CO-PO-PS0 Map)

Programme Outcomes (POs) mﬂl[’:ﬂ*
po-1| po-2| po-3| Po-4| P05 | PO-6| PO-7| PO-8| PO-9| PO-10|PO-14 PO-12| PSO-1 ]| Pso-2] PsO-3]

Co-1 3

CD-2 3

co-3 3 3

co-4 3 3

CO-5 3 -

COo-6 3 2 1
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6. Course Teaching and Learning Methods
Teaching and Learning Methods Duration in hours

Total Duration
in Hours
Face to Face Lectures 33
Demaonstrations
1. Demonstration usi_n! Videos
2. Demonstration using Physical Models [ Systems
3. Demonstration on a-Cnmputer
Numeracy
1. Solving Numerical Problems
Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Waorkshop /
Kitchen
4. Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry / Field Visit
4. Brain Storming Sessions
5. Group Discussions
6. Discussin!i:nlbie Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 85

02

g8|8|=8

10

[
=]

g|8|8|8]|8|8| |B|8|8| 8 (8|8

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. Programme. The procedure to
determine the final course marks is also presented in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the fullnwin! Table.

For Combined Courses (Theory + Laboratory)
Focus of COs on each Component or Subcomponent of Evaluation
CE
SEE Lab
(Weightage: 60 %) A ’
Course | Four components including one Lab component (Weightage: 25%) | (Weightage: 15 %)
Outcome Written
Tests Asslgnment +Lab CE LSEE:
Written
ey | (10%) e seE
CO-1 x X
CO-2 x X X
co-3 X X X
co-4 X X X
[ X X X
co-6 X U
The detalls of number of tests and assignments to be conducted are presented-int fh. nqdlrnit )
Regulations and Programme Specifications Document.
Approved by the Council at its 26™ meeting held on 14 July 2022 ) #muurﬂs
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The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs
The following skills are directly or indirectly imparted to the students in the following

teaching and learning methods:

S.No | Curriculum and Capabilities Skills

How imparted during the course

1. Knowledge

Class room lectures, Assignments,
Laboratory instruction

2. Understanding

Class room lectures, Assignments,
Laboratory instructions and
experiments

Critical Skills

Class room lectures, Assignments

Analytical Skills

Class room lectures, Assignments

Prablem Solving Skills

Class room lectures, Assignments

bl Bl Bl ol Bl Pl b

Practical Skills Laboratory Work
Group Work Laboratory Work
Self-Learning Assignment
Written Communication Skills

ﬁﬁnmﬂn, examination, Laboratory

10. | Verbal Communication Skills Laboratory work
11. Presentation Skills -
12. | Behavioral Skills Course work

13. Information Management

Assignment, examination, Laboratory

14, Personal Management

Course work

15. | Leadership Skills =

9. Course Resources

a. Essential Reading

1. Class Notes
2. Millman and Halkias, 2001, Integrated Electronics, Tata McGraw-Hill
Education

3. Robert Boylestad and Louis Nashelsky, Electronic Devices and Circuit Theory,
Tth Ed. Prentice Hall

4. Dale R. Patrick, 1989, Electricity and Electronics Laboratory, The Goodheart-
willcox Company Inc, llinois

b. Recommended Reading
1. Albert Malvino, 20086, Electronic Principles, Tata McGraw - Hill Education
2. Donald L. Shilling & Charles Belowl, 1968, Electronic Circuits, New York:
MecGraw-Hill
3. Tocci RJand Widmer N 5, 2001, Digital Systems ~ Principles and Applications,
8th Ed., Pearson Education India, New Delhi
4. Cooper and Helfrick, 1996, Modern Electronic Instrumentation and Measu
Techniques, 4th print Prentice Hall of india, New Delhi *f-‘,n!_"-- o @

; ';'--..';_'_. f“ g\/_.
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H § Kalsi, 2007, Electronic Instrumentation, TMH, 2nd Edition

R A Gaikwad, 2001, Op-Amps and Linear Integrated Circuits, PHI, 4th edition
Millman and Grabel, 1999, Microelectronics, 2nd Ed. Tata McGraw-Hill

Louis R. Mardizzi, 1973, Basic circuits and electronics experiments, Van
Mostrand

George B. Rutkowskl, 1984, Basic electricity for electronics, Bobbs-Merrill
Educational Pub.

10. Russell L. Meade, 2003, Foundations of Electronics: Circuits and Devices,
Delmar learning, a division of Thomson learning, Inc.

® ~ o

¢ Magazines and Journals
1. Electronics For You
2. [IEEE Transaction on Circuits and System | and Il

d. Websites
1. http://www.electronics-lab.com
2. http://www. labmanager.com
3. hitp://electronicsforu.com
4.  http://www lifescienceleader.com
e. Other Electronic Resources
https://oow. mit.edu/findex htm MultiSim software
Analog trainer kit
Digital trainer kit
Discrete electronic components

1.
2.
B
4,
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Course Specifications: Engineering Drawing

Course Title Engineering Drawing
Course Code | MEF103A
Course Type | Core Theory and Laboratory

Department Applicable to all Programmes
Faculty En;inur! ng and Tech nuk:!!

1. Course Summary

This course deals with graphical representation of geometrical entities in various views for
visualization and communication. The students will be taught orthographic and isometric
projection of points, lines, planes and solids. The students will be taught sections and
development of solids. The students will be equipped to visualize and apply principles of
orthographic projection to given application. The students will also be trained to use CAD tool
to carry out these geometric projections.

2. Course Size and Credits

Number of Credits 03

Credit Structure (Lecture: Tutorial: Practical] | 2:0:1

Total Hours of Interaction &0

Number of Weeks in a Semester 15

Department Responsible Mechanical and Manufacturing Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes [COs)

After the successful completion of this course, the student will be able to:

C0-1. Describe the conventions used in projections of geometric entities and interpret the
same

C0-2. Draw orthographic projections for the geometric entities in specified positions

€0-3. Develop lateral surfaces of un-sectioned and sectioned regular solids

CO-4. Develop orthographic projections for given applications

CO0-5. Draw isometric projections for the solids and their combinations

C0-6. Demonstrate competency in using CAD tool for drawing projections of geometric entities

4. Course Contents

Unit 1 [introduction to Engineering Drawing and CAD Tool): Drawing Instruments and their uses,
BIS conventions and specifications, Dimensioning and Significance of Lettering, Graphical User
Interface (GUI), Co-ordinate system and reference planes. Definitions of Horizontal Plane [HP],
vemczl Plane WP] Right Prnﬁl\e Plam IRPP} & Left Profile Plane ILPPI Creation of 2D/3D

Council at its 26™ meeting unum:m
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Modification and editing of geometric entities. Dimensioning, line conventions and material
conventions

Unit 2 (Orthographic Projections- Points and Lines): Definitions - Planes of projection, reference
line and conventions employed. Projections of points in all the four quadrants, Projections of
straight lines (located in First guadrant, first angle projection), True and apparent lengths, True and
apparent inclinations to reference planes (simple problems).

Unit 3 (Orthographic Projections - Planes {First Angle Projection): Definitions—projections of plane
surfaces—triangle, square, rectangle, pentagon, hexagon and circle, Planes in different positions by
change of position method only.

Unit 4 (Orthographic Projections — Solids (First Angle Projection): Definitions — Projections of solids—

cube, prisms, cylinder, pyramids, cones and tetrahedron in different positions.

Unit 5 (Orthographic Projections — Section of Solids and Development of Surfaces (First Angle
Projection): Section planes, Sections, Section views, Apparent shapes and True shapes of sections of

right regular prisms, pyramids, cylinders and cones resting in simple positions.

Unit & (lsometric Projections using Isometric Scale) : Section planes, Sections, Section views,
Apparent shapes and True shapes of sections of right regular prisms, pyramids, cylinders and cones
resting in simple positions. Application of Projection of points and lines to given situation.

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) wﬂ m
po-1| po-2| po-3| Po-4] Po-5| PO-6| PO-7| PO-8] PO-9|PO-1dPO-11PO-12 PSO-1| PSO-2 | PSO-3

€o-1| 3 3
Co-2| 3 2 1 3 1
co-3| 3 2 1 E] 1
o4 | 3 1 1 3 1
co-5| 3 2 1 3 1
CO-6 2 2

3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Cantribution

6. Course Teaching and Learning Methods

Teaching and Learning Methods Duration in hours | ') Duretion
Face to Face Lectures 30
Demonstrations
1. Demonstration using Videos 00 00
2. Demonstration using Physical Models / Systems 00
3. Demonstration on a Computer (171]
Numeracy 00
1. Solving Numerical Problems | 00
Practical Work
1. Course Laboratory 00 30
2. Computer Laboratory 30 <
3. Engineering Workshop / Course/Workshop / Do '

™ .L/"
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Kitchen
4, Clinical Laboratory
5, Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry [ Field Visit
4, Brain Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations
Mid Terms, Lab::_ratnr',r Examination/Written Examination, Presentations 10
Total Duration in Hours 70

218|8(8|8|8]| |8|8|8

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. Programme, The procedure to
determine the final course marks is also presented in the Programme Specifications document,

The evaluation questions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theary Courses Only

Focus of COs on each Component or Subcomponent of Evaluation

Component 1: CE (60% weightage) L el e

Subcomponent Type I Term Tests Assignments rks J

CO-1 X X A
C0-2 X X E
Cco-3 y e
co-4 X X Y, e
CO-5 i QAT
co-6 X S e

The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

S.No | Curriculum and Capabilities Skills_| How imparted during the course
1. | Knowledge Classroom lectures, Assignments

a5
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2, Understanding Classroom lectures, Assignments
3. Critical Skills Classroom lectures, Assignments
4. | Analytical Skills Classroom lectures, Assignments
5. Problem Solving Skills Classroom lectures, Assignments
6. Practical Skills Assignment

7. Group Work Assignments

8. Self-Learning_ Assignments

a. Written Communication Skills Assu_;nment, Examination

10. | Verbal Communication Skills -

1l. Presentation Skills Assignment

12. | Behavioral Skills -

13. | Information Management Assignment, Examination

14. Personal Management Course Waork

15. | Leadership Skills —

9. Course Resources

Essential Reading
1. Course notes
2. K.R. Gopalakrishna, 2005, Engineering Graphics, 32™ Edition, Shubhash
Publishers

Recommended Reading
1. W. ). Luzadder, 2006, Fundamentals of Engineering Drawing, 11th Edition,
Prentice Hall India
2. N. D. Bhatt and V. M. Panchal, 2006, Engineering Drawing, 49th Edition,
Charotar Publishing House
3. CAD Tool Users Manuals

Magazines and Journals

Websites
1. http://nptel.ac.in

Other Electronic Resources
1. Electronic resources on the course area are available on MSRUAS library

e
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Course Specifications: Constitution, Human Rights and Law

Course Title Constitution, Human Rights and Law
Course Code | LANLO1A

Course Type | Abllity Enhancement Compulsory Course
Department | Applicable to all Programmes

Faculty Engineering and Technology

1. Course Summary

This course aims at enabling students understand the key principles of Indian Constitution, Human
Rights and Law. The course facilitates the understanding of the framework of Indian constitution and
the judicial and the legal systems that guides Indian citizens. It aims at building awareness about the
application of Human Right principles and Law. It allows students to work towards the formulating
realistic solutions for protection of human rights.

2. Course Size and Credits

Number of Credits 02

Credit Structure (Lecture: Tutorial: Practical) 2:0:0

Total Hours of Interaction 30

Number of Weeks in a Semester 15

Department Responsible School of Law

Total Course Marks 50

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO-1. Explain the key principles of the Indian Constitution

C0-2. Explain Indian legal system and judicial structure that govern the citizens

CO-3. Discuss UN Declaration of Human Rights

CO-4. Discuss the scope and application of Human Rights Principles and Law

CO-5. Suggest strategies for protection of human rights and resolving legal issues in compliance
with applicable laws

4, Course Contents

Unit 1 (Constitution of India ): The framework of Constitution of India, Constituent Assembly, The
Constitution and the government, The constitution and the judiciary, The constitution and the
legislature.

Unit 2 (Introduction to Law): Indian Legal System and Judicial Structure, Liability under the Law,
Issues relating to Good Corporate Governance, Company Law.

Unit 3 (Concept of Human Rights and Duties): Inherent, inalienable, universal, indivisible, values,
dignity, liberty, equality, justice;“unity in diversity, classification of rights, classification of duties,
correlation of rights and du&s need for balance between rights and duties, freedom and

responsibrllﬂw (1
& o
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Unit 4 (International Human Rights Standards and UN): Universal declaration of human rights 1948,
international covenant on civil and political rights 1966, international covenant on economic, social
and cultural rights 1966, UN system and human rights, convention on elimination of all forms of racial
discrimination 1965, convention on elimination of all forms of discrimination against women 1979,
convention on the rights of the child 1989, UN declaration and duties and responsibilities of individuals
1997, UN agencies to monitory compliance such as UN high commission for human rights,

Unit § (Contract Law and Disputes): Formation of Contract: offer and acceptance, Terms of
Contract: avoidance, representation, illegality, Breach of Contract and Remedies, Industrial
Disputes Act, Negligence, Trespass and Breach of Statutory Duty, Litigation, Arbitration, Judicial
Remedies,

Unit 6 (Intellectual Property Law): Copyright, Protection and Infringement of Copyright, Trade
Marks, Protection of Trade Marks and Passing-off, Patents, Ownership and Protection of Patents,
Product Liability, Government Schemes for IPR Protection.

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) mﬂw
po-1] po-2 | Po-3 | Po-4 | Po-5 | PO-6 | PO-7 | PO-8 | PO-9 |PO-10|PO-11|PO-12| PSO-1 | PSO-2| PSO-3
o1 | 3 3
co2 | 3 3
co-3 | 3 2 3 2
co4 | 3| 2 3
C0-5 3 3

3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Teaching and Learning Methods Durationin hours | 1OVA Duration
in Hours
Face to Face Lectures 30
Demonstrations
1.Demonstration using Videos 00 0
2. Demonstration using Physical Models / Systems 00
3. Demonstration on a Computer 0o
Numeracy a
1. Solving Numerical Problems | 00
Practical Work
1, Course Laboratory 00
2. Computer Laboratory 00
3. Engineering Workshop / Course/Workshop / 00 0o
Kitchen
4, Clinical Laboratory 00 45
5. Hospital 0o J,,r'
& G, mﬂb : 2
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6. Model Studio |
Others
1. Case 5tudy Presentation
2. Guest Lecture
3. Industry / Field Visit
4. Brain Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 40

8

g|8|8(8|8|8
8

7. Course Assessment and Reassessment

The details of the compenents and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech Programme. The procedure to
determine the final course marks is also presented in the Programme Specifications document,

The evaluation questions are $et to measure the attalnment of the COs. In either component (CE or
SEE) or subcomponent of CE (SC1, SC2), COs are assessed as illustrated in the following Table.

For AECC Only
quﬂmuun:hmmpmntormwﬂinhmhn
Component 1: CE (60%
Weightage)
Terms Tests or
Subcomponent Type P Assi
Co-1 X
Co-2
co-3 X
Co-4 X
CO0-5 X
The details of number of tests and assignments to be conducted are
presented in the Academic Regulations and Programme Specifications
Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the beginning of
the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achleving COs

The following skills are directly or indirectly imparted to the students in the following teaching
and learning methods:

S.No | Curriculum and Capabilities Skills| How imparted during the course

1. Knowledge Face to face lectures

2. Understanding Face to face lectures, group discussions

3. Critical Skills

4, Analytical Skills Face to lace lectures, activities, g
discussions, assignments & 2

5. | Problem Solving Skills N

[} Practical Skills Face to face lectures, activities, group
discussions, course work =, e

o
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7 Group Work Coumlwt. practice, assignment, group
discussion

B. | Self-Learni Course work, practice, assignment, group

s discussion

9. Written Communication Skills Face to face lectures, Course work, practice,
assignment, group discussion

10. | Verbal Communication Skills Face to face lectures, Course work, practice,
assignment, group discussion

11. | Presentation Skills

12. | Behavioral Skills Course work, practice, assignment, group
discussion, presentation practice, role plays

13. | Information Management Assignment

14. | Personal Management Face to face lectures

15. | Leadership Skills Face to face lectures, group discussions

9. Course Resources

a. Essential Reading
1. Course notes
2. Tulsian, PC. (2008) Business Law, Tata McGraw Hill, New Delhi
1. Donnelly, ). (1998) International Human Rights, 2nd edn, Westview Press

b. Recommended Reading

1. Guishan, 5. 5 and Kapoor, G. K. {2005) Business Law including Corporate Laws,
New Age international (P} Ltd. Publishers, New Delhi

1. Perry, M. (1998) The Idea of Human Rights, Oxford University Press

3. K Swamyraj (2017), Law of Contract (General Principles), God's Grace
Publication, New Delhi

4. D D Basu (1983), Constitutional Law of India, Lexis Nexis Butterworths
Publication, Nagpur

5. Introduction to Intellectual Property Theory and Practice [1997), World
Intellectual Property Organisation, Geneva

6. Smith, R. (2007) Textbook on international human rights 3rd edn, Oxford
University Press

¢. Magazines and Journals
d. Websites
1.  http://industrialrelations.naukrihub_com/industrial-relation-policy.htm
1. http:/flabour.nicin/
3. http://whitepapers. businessweek.com/tlist/Legal-Environment.html
4. http://nptel.acin/
e. Other Electronic Resources
1. Electronic resources on the course area are available on MSRUAS library

i
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Course Specifications: Engineering Mathematics - 2

Course Title Engineering Mathematics - 2

Course Code | MTB102A

Course Type | Core Theory

Department Applicable for all programmes

Faculty Engineering and Technology

1. Course Summary

This course deals with analytical solutions of ordinary differential equations and Laplace
transform. Students are taught the concepts of fundamentals of ordinary differential equations
and Laplace transform. The solution procedures for certain standard forms of ordinary
differential equations are illustrated. The role, relevance of ordinary differential equations in
modelling some of the real world problems are emphasized and this course also covers the
underlying principles and applications of transform technigues in various engineering

disciplines.

2. Course Size and Credits:

Number of Credits 04

Credit Structure (Lecture: Tutorial: Practical) | 3:1:.0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Mathematics and Statistics
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Reguirement As per the Academic Regulations

3. Course Outcomes (COs)

After the successful completion of this course, the student will be able to:

CO-1. Describe the fundamentals of ordinary differential equations and Laplace transform

C0-2. Solve standard forms of ordinary differential equations

C0-3. Solve simple problems in ordinary differential equations and Laplace transform

CO-4. Model real world problems using ordinary differential equations and solve complex
problems associated with ordinary differential equations using Laplace transform

CO-5. Apply Laplace transform in solving complex real world engineering problems

4, Course Contents

Unit 1 (First Order Differential Equation): First order differential equations - Introduction, basic
concepts and geometrical meaning. Separable, linear and exact differential equations. Integrating
factors and transformations. Applications of first order ordinary differential equations: orthogonal
“trajectorjes, gmmh,-‘dc-ca\r problems and mixture problems

D,-“-..
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Unit 2 (Higher Order Differential Equation): Intraduction, initial and boundary value problems. Linear
homogenous/nonhomogeneous differential equations with constant coefficients, method of
undetermined coefficients and variation of parameters. Cauchy-Euler equations. Application of
second order linear differential equations with constant coefficients, mass-spring-dashpot system,
electric circuits. System of linear differential equations of first order, solutions by matrix method.

Unit 3 (Laplace Transform): Definition, properties and theorems, transform of derivatives, integrals,
periodic functions, unit step function, Dirac’s delta function and time shifting property. Inverse Laplace
transform, convolution theorem, solution of initial value problems

5. Course Map (CO-PO-PS0 Map)

Programme Outcomes (POs) Sl sasrlo g
poO-1] PO-2| PO-3] PO-4| PO-5] PO-6] PO-7] PO-8] PO-9] PO-10[ PO-11[PO-12 PSO-1] PSO-2| PSO-3
CD-1 3 3 2 1 3 1
co-2| 2 3 2 1 3 1
o3| 3 3 1 1 3 1
co4| 3 3 2 2 2 1 3 2 1
co-5| 3 3 2 2 2 1 3 2  §
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution
6. Course Teaching and Learning Methods
Total Duration
Teaching and Learning Methods Duration in hours & Rk
Face to Face Lectures 45
Demonstrations
1. Demonstration using Videos 00
2. Demonstration using Physical Models / Systems 00 -
3. Demonstration on a Computer 0o
Numeracy 1S
1. Solving Numerical Problems | 15
Practical Work
1. Course Laboratory 00
2. Computer Laboratory 00
3. Engineering Workshop / Course/Workshop /
Kitchen % W
4, Clinical Laboratory 00
5. Hospital 00
6. Model Studio 00
Others
1, Case Study Presentation 00
2. Guest Lecture 00
3. Industry / Field Visit o0 00
4, Brain Stmmln! Sessions 00
5. Group Discussions 00 "
6. Discussing Possible Innovations 00 o
Mid Terms, I...iIhT:II'imﬁf Examination/Written Examination, Presentations 10 & ,,-Jf”
Total Duration in Hours 70 AE g
: ) | r? 3 oo
& ) . 2 ﬁ o
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7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B. Tech. Programme. The procedure to
determine the final course marks is also presented in the Programme Specifications document.

The evaluation gquestions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the followingTable.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE [60% weightage)

Subcomponent Type P Term Tests Assignments

Co-1 X

COo-2 X

Co-3 X

co-4 X iy S . )

CO-5 X SN
The details of number of tests and assignments to be conducted are presented in

the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policles are presented in the Academic Regulations document,

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

[(S.No | Curriculum and Capabilities Skills How imparted during the course

1. Knowledge Classroom lectures
2. Understanding Classroom lectures, Self-study
3, Critical Skills Assignment
4, Analytical Skills Assignment
5 Problem Solving Skills Assignment, Examination
6. Practical Skills Assignment
L Group Work -
[ 8. Ee#f-l..earning Self-study
9. Written Communication Skills Assignment, Examination

10. | Verbal Communication Skills -
11. Presentation Skills -
12. | Behavioral Skills =
13, Information Management Assignment
14. Personal Manaimmt -
15. | Leadership.Skills -

hy E‘ a©
Cc ACademies

ren R EA N A
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9.

Course Resources

a.

Essential Reading

5. Glyn James, 2016, Advanced Modern Engineering Mathematics, 4'
edition, Pearson Dennis Zill, 2012,

6. AFirst Course in Differential Equations, 10™ edition, Massachusetts, Brooks/Cole

7. Shepley Ross, 2007, Introduction to Ordinary Differential Equations, 4™ edition,
New York, John Wiley & sons

Recommended Reading

1. George Simmons, 2017, Differential Equations with Applications and Historical
Notes, 2™ edition, New lersey, McGraw Hill

2. Dennis Zill and Warren Wright, 2011, Advanced Engineering Mathematics, 4th
edition, Jones and Bartlet

3. Erwin Kreyszig, 2015, Advanced Engineering Mathematics, tenth edition, John
Wiley & Sons Inc.

Magazines and lournals

Websites
L http://nptelac.in/
2. hitpsy/focw.mit.edu/index.htm

Other Electronic Resources
1. k - khanacademy.or
i tutorial. math.lamar.edu/

adpr
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Course Specifications: Engineering Chemistry and Laboratory

Course Title | Engineering Chemistry and Laboratory
Course Code |CYB104A

Course Type | Core Theory and Laboratory
Department Applicable to all Programmes

Faculty Engineering and Technology

1. Course Summary

This subject aims at enhancing the basic understanding of chemistry with reference to
engineering systems and to train students to perform quantitative analysis related to
Engineering Chemistry.

This subject deals with topics on electrochemistry, energy stage devices, fuels, chemical
kinetics, corrosion science, metal finishing, polymers and nanomaterials.

Students are trained to determine physical and chemical properties of a given sample
experimentally. They are trained to analyze the results and infer appropriate conclusions based
an concepts of Engineering Chemistry.

2. Course Size and Credits:

Number of Credits 04

Credit Structure (Lecture: Tutorial: Practical) | 3:0:1

Total Hours of Interaction 75

Number of Weeks in a Semester 15

Department Responsible Chemistry

Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

€O0-1. Explain the basic concepts of electrochemistry, conversion of chemical energy into
electrical energy, theory of corrosion and principies of metal finishing

C0-2. Differentiate renewable - nonrenewable fuels, primary - secondary electrodes &
primary - secondary batteries, batteries - fuel cells, electroplating - electroless
plating, thermosetting = thermoplastic polymers and dry corrosion - wet corrosion

C0-3. Discuss the reaction chemistry and stoichiometry of combustion of fuels, remedial
measures to control oxides of nitrogen, sulphur and carbon, polymerization -
methods, mechanism, preparation, properties and applications of some polymers,
concepts of nano science and nanotechnology

CO-4. Identify the types of corrasion and methods to prevent corrosion, suitable polymers
and nanocomposite materials for engineering applications

COD-5. Derive kinetic rate equations for various chemical systems and equation for
electromotive force

C0-6. Analyze the suitability of polymers & compaosites for various applications and solve
problems related to storage devices, chemical kinetics, electro chemistry, corrosion

and metal finishing oD S,

o . €O-7. Plan the experimental set up, conduct experiments, calculate and plot the graphs to |
' ,-obtain results, and write a laboratory report as per the prescribed format rﬁ) = 4
Approved by the Tat its 26" meeting held on 14 July 2022 4901296




4. Course Contents

Unit 1 Electrochemistry: Electrochemical cell, Electrode Potential and EMF. Construction of
Galvanic cell, Types of Electrodes. Numerical on Electrode Potential of cell using Nernst
equation. Construction and working of reference electrodes: calomel and silver-silver chloride
electrode. Construction, working and application of lon-selective electrode: Glass electrode.
Determination of pH using glass electrode

Unit 2 Storage and Conversion devices — Batteries: Storage devices — Batteries: Primary
batteries, Secondary batteries, reserve batteries and super capacitors. Construction, working
and application of dry cell, lead acid, Nickel-Cadmiun, Nickel-Metal hydride, Zinc =Air, Lithium-
ion batteries, Lithium polymer batteries.

Conversion devices: Fuel cells, Construction, working and application of: Hydrogen-Oxygen,
Methanol-Oxygen cells.

Unit 3 Corrosion and its Control: Types of corrosion. Electrochemical theory of corrosion.
Factors affecting, Corrosion control: Metal coating, cathodic protection, organic coating,
corrosion-inhibitors.

Unit 4 Metal Finishing: Technological importance of metal finishing, Polarization and factors
influencing polarization, Principle of electroplating, factors affecting electrodeposition,
Electroplating of Chromium and Gold. Electro-less Plating of Copper and Nickel.

Unit 5 Chemical Kinetics: Order of Reactions, Derivation of second, third, consecutive reactions,
rate eguations, Steady State Concept, numerical problems with suitable examples of different
kinds of reactions.

Unit 6 Combustion Chemistry: Introduction to Fuels, types and classification, Sources of Fuels,
Characteristics of a good fuel, Proximate and ultimate analysis, Petroleum cracking, Mechanism
of Knocking and its effect, Anti-knocking agents, Octane and Cetane numbers, Functioning of
Catalytic converter, Introduction to Biofuels, Flue gases and control measures.

Unit 7 Polymers and polymerization: Introduction & Classification of polymers, Addition,
condensation and co- ordination polymerizations, mechanism of free radical addition
polymerization with ethylene as example, Techniques of polymerization (Bulk, Solution,
suspension, emulsion), Tg, factors affecting Tg, effect of structure on properties of polymers,
fundamentals of biodegradable polymers, preparation, properties and technical applications of
thermoplastics [ PVC, PVA, Teflon), thermasets (PF, UF), elastomers (natural rubber, SBR) &
adhesives (epoxy and acrylics) Introduction to polymeric composites,

Unit 8 Introduction to nanoscience and nanotechnology: Basic concepts of Nanoscience and
Nanotechnology = Graphene — Carbon nanotubes — Material processing by top down and down
top synthesis; chemical vapor deposition and physical vapor deposition- Potential uses of
nanomaterials in electronics, robotics, computers, sensors, vehicles and transportation -
Medical applications of nanomaterials.

Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

Unit 9 - (Lab Experiments)

1 Determination of Viscosity Coefficient of a given liquid using Ostwald’s Viscometer

2 Conductometric estimation of an acid using standard NaOH solution

at its 26™ meeting held on 14 July 2022 P’age:ﬂnf_!ﬂ_]
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3 Determination of pka of the given weak acid using Glass electrode-Ag/AgCl electrode
assembly
Potentiometric estimation of FAS using standard K;Cr;0; solution
Colorimetric estimation of Copper
Determination of total hardness of a given water sample
Determination of percentage of Cu from the given brass sample
Determination of percentage of Fe in the rust solution by external indicator Method
Determination of first order reaction constant for acid hydrolysis of ethyl acetate
Electroplating of copper®
11 | Determination of composition of brass alloy using UV-Vis spectroscope®
12 | Measurement of voltage in a hydrogen-oxygen fuel cell*
13 | Preparation of printed circuit board*
14 | Construction and operation of lead acid battery cell®
15 | Determination of empirical formula of a fuel using exhaust gas analyzer®
* Demno experiments h

Wlos| =l i

-
L=

5. Course Map (CO-PO-PS0O Map)

Programme Outcomes (POs) ittt gl
po-1| Po-2| PO-3| Po4 | PO-5 | PO-6| PO-7| PO-8| PO-9| PO-10|PO-11 PO-12| PSO-1 | PSO-2| PSO-3|
co1 | 3 3
co-2 3 3
co-3 3 3
co4 3 3
CO-5 1 1
C0-6 3 2 3 3 2 3
co7| 3 | 2 3 2 1 3 3 3 3
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Teaching and Learning Methods Duration in hours T“‘;' m“““

Face to Face Lectures a5
Demonstrations
1. Demonstration us.in! Videos
2. Demonstration using Physical Models / Systems
3. Demonstration on a Computer
Numeracy
1. Solving Numerical Problems
Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen
4, Clinical Laboratory
5. Hospital

g|8|8

10

=
[=]

8|8l 8 |8|8
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6. Model Studio |
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry / Field Visit
4. Brain Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours as

g|8(8|8|8|8| |8
8

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. Programmes. The procedure to
determine the final course marks is also presented in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Combined Courses (Theory + Laboratory)
Focus of COs on each Component or Subcomponent of Evaluation
- SEE Lab
[(Weightage: 60 %) 5 :
Course | Four components Including one Lab component (Weightage: 25 %) | (Weightage: 15 %)
Tests Wihien Assignment +Lab CE LSEE:
(30%) Assignments+ (10%) Written exam SEE
Lab (20 %)
co-1 | x x
CO-2 x x
CO-3 x x
CO-4 X X X
o5 | X x
06 X X
o7 | X X
The detalls of number of tests and assignments to be conducted are presented in the Academic
muhﬂom and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above tempiate at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs
The following skilis are directly or indirectly imparted to the students in the following
teaching and learning methods: =
5.No | Curriculum and Capabilities Skills_| How imparted during the course
1. Knowledge Classroom lectures AR
2. Understanding Classroom lectures, Self-study 5‘3, ~D 8
AL 3. | Critical Skills Msignmerrt H#J‘:‘-_
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4. | Analytical Skills Assignment

5. Problem Solving Skills Assignment, Examination
6. Practical Skills Assignment

7. Group Work --

B. &ﬂ*himini Self-study

9. Written Communication Skills Am!nmem, Examination
10. Verbal Communication Skills -

11. Presentation Skills =

12. | Behavioral Skills -

13. | Information Management Assignment

14, Personal Management -

15. | Leadership Skil =

9. Course Resources

Essential Reading

- o
2.

Class Notes

Gadag, R.V. and Nityananda Shetty A., (2010), Engineering Chemistry, Second
Edition, New Delhi, | K. International Publishing House

0.G. Palanna, (2011), Engineering Chemistry, New Delhi, Tata McGraw Hill
Education Pvt Ltd.

Gurudeep Raj, (2014), Advanced Physical Chemistry, Meerut-Uttar Pradesh,
Krishnan Prakashana

Pradeep, T, (2012) "A Text Book of Nanoscience and Nanotechnology”, New
Delhi, Tata McGraw Hill Company Ltd.

b. Recommended Reading

:

3

Pletcher, D. and Walsh, F.C., (1993), Industrial Electrochemistry, Second edition,
UK, Blackie Academic and Professional

Kuriacose, J.C. & Rajaram, )., (1998), Chemistry in Engineering & Technology (Vol
1 & I}, Third reprint, New Delhi, Tata McGrahill Company

C. N. R. Rao, Achim Muller and AK. Cheetham, (2004), The Chemistry of
Nanomaterials, Vol | & 11, Weinheim, Wiley VCH.

¢. Magazines and Journals

d. Websites
Other Electronic Resources

1.
2.

http://nptel ac.in
Electronic resources on the subject area are available on MSRUAS library

adpr
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Course Specifications: Elements of Mechanical Engineering and Workshop Practice

Course Title Elements of Mechanical Engineering and Workshop Practice
Course Code | MEF104A

Course Type Core Theory

Department Applicable to all Programmes

Faculty Engineering and Technology

1. Course Summary

This course is aimed at preparing the students to understand the concepts and underlying
principles of mechanical engineering. The students are taught various types of energy sources,
power generation, energy conversion methods and types of power plants. Students are taught
the working of IC engines, refrigeration and air-conditioning and power transmission elements.
Students are also exposed to basic operations and applications of machine tools.

2. Course Size and Credits

Number of Credits 03

Credit Structure (Lecture: Tutorial: Practical) | 2:0:1

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Mechanical and Manufacturing Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations

Attendance Reguirement As per the Academic Regulations

3. Course Outcomes (COs)

After the successful completion of this course, the student will be able to:

CO-1. Demonstrate the understanding on Classification of energy sources, energy
conversion systems, mechanical power transmission systems, machine tools and
processes

CO-2. Describe various energy conversion systems, mechanical power transmission
systems and machine tools

CO0-3. Explain the working principle of refrigeration systems, blomass conwversion
technologies and machining operations

€O0-4. Solve numerical problems on IC engines and mechanical power transmission systems

CO0-5. Apply principles of energy conversion systems, power transmission systems,
machining processes and mechanical joints to practical applications

4, Course Contents

Unit 1 (Energy Sources and its Conversion Devices): Energy sources and their classification,
Fuels and their properties. Bio-mass energy, OTEC, Solar energy, Wind energy, Geo-t ’J:lermal
energy. Tidal energy, Nuclear Energy. Demonstration of Gas Turbine "‘" y

_,_- .

Unit 2 (Bollers and Accessories): Steam boilers — classification, Lancashire boiler, Babcogk aﬂd
'Wilr.mt boiller; working and function of boiler mountings and accessories Drmunstritmh pf O

Steam ‘I-'urhll"lrl
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Unit 3 (Hydraulic Pumps and IC engines): Classification, Principles and operations of Reciprocating
and rotary types of pumps and compressors.

Internal Combustion Engines: Classification of IC Engines, engines components, 2 and 4-Stroke
Petrol and diesel engines, P-V diagrams for Otto and Diesel cycles, IC engine performance-
numerical on IC engines, electric and Hybrid vehicles. Demonstration of Pumps, Blower
Compressors and Multi-cylinder Engine.

Unit 4 (Refrigeration and Air Conditioning): Properties of refrigerants, Performance of
Refrigeration System - Refrigerating effect, Ton of Refrigeration, Ice making capacity, COP,
Relative COP, Unit of Refrigeration, Energy Efficiency Ratio (EER). Principle and working of
vapour compression refrigeration, vapour absorption refrigeration, comparison of vapour
compression and wvapour absorption refrigeration. Principles and applications of air
conditioners, Room air conditioner, automotive air conditioning system

Unit 5 (Mechanical Power Transmission): Belt Drives - Classification and applications, Length
of belt, Velocity ratio, Creep and slip, Idler pulley, stepped pulley and fast and loose pulley, belt
and pulley construction. Demonstration of Open and Cross Belt drive. Applications of chain
drive and rope drives. Gear Drives: Definitions, Terminology, types and uses, Gear Drives and
Gear Trains — Simple problems on gear drives. Demonstration of Simple and Compound Gear
Trains. Importance of machining and machine tools

Unit 6 (Machine Tools and Mechanical Joints): Lathe - Principle of working of a Centre Lathe,
Parts of a lathe, Lathe Operations. Drilling Machine = Principle of working and classification of
drilling machines, types of drilling machines, drilling operations. Demonstration of working of
Lathe and drilling machines along with different operations performed. Mechanical Joints:
Temporary and permanent fasteners- Threaded fasteners, Riveted joints, welded joints,
Knuckle joint, cotter and pin joints, couplings. Demonstration of Fitting operations, Sheet Metal
operations, Arc Welding, Fasteners and Couplings.

5. Course Map (CO-PO-P50 Map)

Programme Outcomes |POs) mﬂﬁ?‘
po-1| po-2| po-3| Po-a | Po-s | Po-6 | PO-7 | PO-8| PO-9 |PO-10|PO-11|PO-12| PSO-1 | PS0-2 | PSO-3

CO-1 3 3
CO-2 3
€Oo-3 3
Co-4 3 3
CO-5 3 3

3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Total Duration
Teaching and Learning Methods Duration in hours el
Face to Face Lectures 40
Demonstrations & &
1. Demonstration using Videos 00 oo £ g
2. Demonstration using Physical Models / Systems 00

] ncil at its 26" meeting held on 14 July 2022 | :
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3. Demonstration on a Computer |

Numeracy

1. Solving Numerical Problems |

Practical Work

1. Course Laboratory

2. Computer Laboratory

3. Engineering Workshop / Course/Waorkshop /
Kitchen

4. Clinical Laboratory

5. Hospital

6. Model Studio

20

Others

1. Case Study Presentation

2. Guest Lecture

3. Industry / Field Visit

4. Brain Storming Sessions

5. Group Discussions

g|8|8|8|8|8| [8]|8|8| & |8|8| |8] |8

6. Dim.l:sin! Possible Innovations

Mid Terms, Laboratory Examination/Written Examination, Presentations

10

Total Duration in Hours

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. Programme. The procedure to
determine the final course marks is also presented in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the followingTable.

For Theary Courses Only

Component 1: CE (60% weightage) | -

Focus of COs on each Component or Subcomponent of Evaluation

Subcomponent Type B |  Term Tests Assignments |
Co-1 X el
€0-2 X X e == g
€o-3 X X S gk
co-4 X X Sele
C0-5 X X . Ty a

The details of number of tests and assignments to be conducted are presented In
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, In consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the

beginning of the semester,

Course reassessment policies are presented in the Academic Regulations document.

ndtnru:s-mnuumumﬁnﬁm-. :
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8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following

teaching and learning methods:

S.No | Curriculum and Capabilities Skills | How imparted during the course
1. Knowledge Classroom lectures
2. Undtrsta-ndr_ng Classroom lectures, Self-study
3. Critical Skills Assignment
4. Analytical Skills Assignment
5. Problem Solving Skills Assignment, Examination
6. Practical Skills Assignment
7. Group Work -
8. Self-Learning Self-study

9. Written Communication Skills

Assignment, Examination

10. | Verbal Communication Skills -
11. Presentation Skills -
12. | Behavioral Skills -
13. | Information Management Assignment
14. Personal Manﬂ‘mﬂt -
15. | Leadership Skills -

9. Course Resources

a. Essential Reading
1. Class Notes

2. V. K Manglik, 2013, Elements of Mechanical Engineering, PHI Learning

i K. R Gopalakrishna, 2008, Elements of Mechanical Engineering, Subhash

Publishers

b. Recommended Reading

1. G.D. Gokak, J.K. Kittur, 2014, Elements of Mechanical Engineering, Wiley

publications

2. G.S. Sawhney, 2003, Fundamental of Mechanical Engineering, Prentice Hall

of India Publication

3. 5. Trymbaka Murthy, 2006, A Text Book of Elements of Mechanical
Engineering, 3rd Revised Edition, | K. International Publishing House Pvt. Ltd.

4. K. P. Roy and 5. K. Hajra Chaudhary, 2005, Elements of Mechanical
Engineering, Media Promoters and Publishers Pvt. Ltd.

c¢. Magazines and Journals
1. ASME Mechanical Engineering Magazine
2. Machine Tools

d. Websites
1. https://www.coursera.org/
2. http://nptel.ac.in/
1 WWWw.asme.org

€. Other Electronic Resources i

1. Electronic resources on the course area are available on RUAS library | 5
14 July 2022 Page 57 of 296
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Course Specifications: Elements of Electrical Engineering and Laboratory

Course Title Elemenits of Electrical Engineering and Laboratory
Course Code EEF105A

Course Type | Core Theory and Laboratory

Department Applicable to all Prngram mes

Faculty Engineering and Technology

1. Course Summary

This course deals with basic principles and concepts of electric and magnetic circuits. Students
are taught construction, principle of operation, working, characteristics of DC machines,
transformers and AC rotating machines. They are introduced to fractional-kW maotors, special
purpose machines and facilitated to understand measuring instruments, domestic wiring and
earthing techniques. Basic electrical laboratory deals with practical applications of circuits and
their theoretical concepts.

2. Course Size and Credits:

Number of Credits D4
Credit Structure (Lecture: Tutorial: Practical) | 3:0:1
Total Hours of Interaction 75

Number of Weeks in a Semester 15

Department Responsible Electrical Engineering

Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes [COs)
After the successful completion of this course, the student will be able to:

CO-1. State and explain various laws of electric circuits, magnetic circuits and their
significance, phasor diagrams for electrical elements

CO-2. Explain construction, principle of operation, working and characteristics of DC
machines, transformers, AC rotating machines and their applications

C0-3. Derive equations for electrical circuits, magnetic circuits and performance of various
AC and DC machines

C0-4. Solve problems on electric circuits, magnetic circuits, DC machines, transformers
and AC rotating machines

CO-5. Conduct experiments as per the standard procedures and tabulate/calculate/plot
the measured values

CO-6. Interpret and compare with standard results, and draw conclusions and Write
report as per the prescribed format

4, Course Contents
Unit 1 (Circuit Analysis Technique-i): DC Fundamentals: Circuit elements, voltage and current
division, Ohm's law and Kirchhoff's laws, mesh analysis, nodal analysis, source transformations,
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Unit 2 (Circuit Analysis Technique-ll): A.C. Fundamentals: Sinusoidal voltage and currents,
period, frequency, instantaneous, peak, average, r.m.s. values, peak factor and form factor,
phase difference, lagging, leading and in phase guantities. Simple R, L and C circuits.

Unit 3 (Magnetic Circuits): Magnetic effect of electrical current, cross and dot convention, right
hand thumb rule and cork screw rule, Fleming's right hand rule, Fleming's left hand rule,
Faraday's law of electromagnetic induction, statically and dynamically induced EMF's, concepls
of m.m.f, flux, flux density, reluctance, permeability and field strength, basic analogy between
electric and magnetic circuits.

Unit 4 (DC Machines): Constructional details, working principle and methods of excitation of
DC machine as a generator and a motor. EMF equation of generator, relation between induced
EMF and terminal voltage with brush contact drop, back EMF, torque equation of a DC motor.

Unit 5 (Transformers and AC Rotating Machines): Single Phase Transformers: Necessity of
transformer, Constructional Details (core and shell types), Principle of operation, Ideal
Transformer and Practical Transformer. EMF equation, Losses, Transformer Test, Circuit Model
of Transformer, Determination of Parameters of Circuit Model of Transformer, Impedance
shifting, Efficiency and Regulation Calculations

Three phase induction machine: Constructional details, principle of operation, slip and rotor
frequency.

Unit 6 (Domestic Wiring): Domestic wiring, concealed conduit wiring, two-way and thres-way
control

Unit 7 (Laboratory): List of Experiments

No. | Course Content for Laboratory

Verification of KVL and KCL for DC circuits

Verification of superposition theorem

Verification of Thevnin's theorem

Verification of maximum power transfer theorem
Verification of mesh analysis

Verification of node analysis

Determination of relationship between phase and line voltages;
Phase and line currents in a three phase system
Determination of efficiency of a single phase transformer
Analysis of load characteristics of DC shunt motor

0 Wiring of two-way and three-way switching of lamp

D00 s O U L

5. Course Map (CO-PO-PS0 Map)

Programme Outcomes (POs) “-ﬂ m
po-1| Po-2| Po-3| PO-4| PO-5| PO-6| PO-7| PO-8| PO-3| PO-10| PO-11]| PO-12| PSO-1| PSOD-2|
co-1| 3 2 2 2 1 1 3 2 1
o2 | 3 2 B 2 1 3 2 1
coa| 3| 2] 2 A 1 3 1
co4 | 3 3 2 23 1 1 1 3 2 1
cos| 3] a3l 2]2%2 1 1 1 1 3 2 1
Jecos| 3 | 3 [ 3] 2] 2 1 1 1 3 2 1
3: Very Strong Confribution, Z5trong Contribution, 1: Moderate Cantribution
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6. Course T!id‘lh'l! and l..nmln; Methods

Teaching and Learning Methods Duration in hours

Total Duration
in Hours

Face to Face Lectures

30

Demonstrations
1. Demonstration using Videos
2. Demonstration using Physical Models / Systems
3. Demonstration on a Computer

Numeracy
1. Solving Numerical Problems |

&l 18|88

15

Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen
4. Clinical Laboratory
5. Hospital
6. Model Studio

Others
1. Case Study Presentation
2. Guest Lecture
3. Industry / Field Visit
4. Brain Storming 5essions
5. Group Discussions
6. Discussing Possible Innovations

8|8|8|8|8|8| [8[8|8]| 8 |8|8

Mid Terms, Laboratory Examination/Written Examination, Presentations

10

Total Duration in Hours

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech, Programme. The procedure to
determine the final course marks is also presented in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

II‘HB Iﬁ"'wﬂiﬂ‘hﬂnﬂ 14 July 2022

For Combined Courses (Theory + Laboratory)
Focus of COs on each Component or Subcomponent of Evaluation
CE
SEE Lab
(Weightage: 60 %) % ;
Course | Four components including one Lab component (Weightage:25 %) | (Welghtage: 15 %)
Outcome Witten
o | e |t | e |
Lab (20 %)
Co-1 X X
C0-2 X x
COo-3 X & x
co-4 X X & _E‘ [ X
CO-5 X X o~ x
€0-6 X X X
The details of number of tests and nssl.ﬂrnM'lsﬁ to be conducted are presented in the Academic
Rlﬂllhﬂ'li and Programme 5@1 ent.

- Page 600f 296
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The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

S.No | Curriculum and Capabilities Skills | How imparted during the course

1. Knowledge Classroom lectures

2. Understanding Classroom lectures, Self-study
. 3. | Critical Skills__ Assignment

4, Analytical Skills Assignment

5. Problem Solving Skills Assignment, Examination

6. Practical Skills Assignment

7. Group Work -

8. Self-Learning Self-study

9. Written Communication Skills Assignment, Examination

10. | Verbal Communication Skills -

11. Presentation Skills -

12. Behavioral Skills =

13. Information Management Assignment

14, Personal Management --

15. Leadership Skills -

9, Course Resources

a. Essential Reading
1. Course notes
2. Edward Hughes, 2011, Electrical and Electronics Technology, 10th edition,
Dorling Kindersley India Pvt. Ltd.
3, Del Toro V. 2008, Electrical Engineering Fundamentals, PHI

b. Recommended Reading
1. Mittle V. and Arvind Mittle, 2007, Basic Electrical and Electronics Engineering,
Tata McGraw Hill, New Delhi
2. Delton Horn T, 1993, Basic Electricity and Electronics, McGraw-Hill Limited,
Europe
c. Magazines and Journals
1. |EEE Circuits and Designs magazine
d. Websites
1. https://www.coursera.org/
2. http:f/nptel.ac.in/
e. Other Electronic Resources
1. MULTISIM/ PROTEUS e
. 'L :

=

“bage 6101296

-':-.\_'l:

il at its 26" meeting held on 14 July 2022

) E‘:/ L ‘ é{ %‘n ﬁr‘n.-- “

1o pamdinh |



Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

Course Specifications: Elements of Computer Science and Engineering

Course Title Elements of Computer Science and Engineering and Laboratory
Course Code | CSF108A

Course Type | Core Theory and laboratory

Department Applicable to all Programmes

Faculty Engineering and Technology

1. Course Summary
This course is intended to provide an understanding of the elements of computer science and

engineering and development of computer programs using algorithmic and programming constructs,
for students across streams. Elements and methods of computer science and engineering and their
applications to engineering computational problems are discussed using illustrative examples.
Students are taught the methodology of solving computational problems algorithmically,
programming concepts and constructs, basic algorithms and data structures. They are also exposed to
the practice of software development, modern computing systems and their scope for engineering
applications.

2. Course Size and Credits

Number of Credits 03

Credit Structure (Lecture: Tutorial: Practical) | 3:0:1

Total Hours of Interaction 75

Number of Weeks in a Semester 15

Department Responsible Computer Science and Engineering

Total Course Marks 100

Pass Criterion As per the Academic Regulations

Attendance Requirement As per the Academic Regulations
3. Course Qutcomes (COs)

After the successful completion of this course, the student will be able to:

C€0-1, Describe the elements and methodology of Computer Science and Engineering
CO-2. Explain the basic principles and techniques of algorithms and programming
CO-3. Select appropriate approach to solve a computational problem

CO-4. Design an algorithmic solution and draw a flow chart of the solution

C€0-5. Develop computer programs for moderately complex problems

CO-6. Test and validate developed computer programs

4. Course Contents

Unit 1 (Introduction): Computers and other computing devices, interface between Computer Science
and Engineering (CSE) and other disciplines, idea of computing, nature and purpose of CSE, software
and computer programs, practice of CSE. Relationship between data, information and knowledge.

Unit 2 (Problem Solving using Computers): Algorithmic problem solving. Flowcharts: symbols and
meaning. Drawing flowcharts for simple problems. Fundamental algorithms, efficiency. Example of
algorithms in practice: lustration of algorithms for numerical computation, simulation and data
processing in engineering domaips, Lab Exercises on Problem Solving Using Computers.

26" meeting held on 14 July 2022 1 2111 - A0l 01y hage 62 0f 296
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Unit 3 (Building Blocks of Computer Programs): Programming languages and process of compiling
and program execution. Data representation and storage. Python programming language, IDEs and
Workbooks. Data types, variables and keywords. Program structure. Simple data manipulation and
logical statements, lists, tuples, sets and dictionaries, conditional and looping control statements,
functions, nested expressions, recursion. Plotting and other utility libraries. Lab Exercises on Building
Blocks of Computers.

Unit 4 (Elements of Computer Programming): Elements of good programming style, decomposing
problems, moving from algorithm to code, random number generation, testing and validation of
programs. Lab Exercises on Problem Solving Using random number generation.

Unit 5 (Basic Algorithms and Data Structures): lterative and recursive algorithms, algorithms for
search, sorting algorithms, idea of a data structure, basic data structures and algorithms, and their
use. Lab Exercises on Problem Solving Using Iterative and recursive algorithms.

Unit 6 (Algorithm Design): Recursion, Brute force, Divide and conquer, Greedy approaches.
Introduction to Backtracking and Dynamic programming.

Unit 7 (Modern Computing Systems): Software development process, operating systems, network
of computers, distributed computing, high performance computing, Internet and Web technology,
cloud computing.

5. Course Map (CO-PO-P50 Map)

Programme Outcomes (POs) mm
po-1| po-2| Po-3| Po-4 | Po-5| Po-6| PO-7| PO-8| PO-9| PO-10|PO-11 PO-12| PSO-1 | PSO-2| PSO-3|
co1| 12 1 3 2 2 2 1 1 2 3 2 2
2| 2 1 3 2 2 2 | 1 2 3 2 2
o3| 2 1 3 2 2 2 1 1 2 3 2 1
co4 | 2 1 1 2 2 2 1 1 2 3 2 2
o5 | 2 1 3 2 2 2 1 1 2 3 2 2
o6 | 2 1 1 2 2 2 1 1 2 3 2 2
3; Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution
6. Course Teaching and Learning Methods
Teaching and Learning Methods Duration in hours | 1% Duration
Face to Face Lectures 45
Demonstrations
1. Demonstration using Videos 00
2. Demonstration using Physical Models / Systems [44] i
3. Demonstration on a Computer 00
Numeracy
1. Solving Numerical Problems | 00 o
Practical Work
1. Course Laboratory oo 30
2. Computer Laboratory ; 30
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Kitchen

3. Engineering Workshop / Course/Workshop /

4. Clinical Laboratory

5. Hospital

6. Model Studio

Others

1, Case Study Presentation

2. Guest Lecture

2|8|8(8|8|8| |8|8|8| 8

3. Industry / Field Visit 0o
4. Brain Storming Sessions
5. Group Discussions
&. Discussing Possible Innovations
Mid Terms, uEmtow Examination/Written Examination, Presentations 10
Total Duration in Hours 85

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B. Tech. Programme. The procedure to
determine the final course marks is also presented in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the followingTable.

For Combined Courses [Theory + Laboratory)

Focus of COs on each Component or Subcomponent of Evaluation

| (Weig & 0% SEE Lab
Course | Four components including one Lab component OWaightage: 253 | (Weightage: 1390
| Tosts Written |y signment +Lab CE LSEE:
| o) : ""m"'m""*' . (10%) S SEE
co1 | X X
o2 | X X
co3 | X X
co4 X X X
co-5 | X X X
o6 | X X X

The details of number of tests and assignments to be conducted are presented in the Academic
Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the

beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

1
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B. Achieving Cos

The following skills are directly or indirectly imparted to the students in the following teaching
and learning methods;

S.No | Curriculum and Capabilities Skills | How imparted during the course

1. Knowledge Classroom lectures

2. Understanding Classroom lectures, Self-study
3. | Critical Skills__ Assignment

4, Analytical Skills Assignment

5. Problem Solving Skills Assignment, Examination

6. Practical Skills Assignment

7. Group Work -

8, | Self-Learning Self-study

9, Written Communication 5kills Ass]gpmnt, Examination

10. Verbal Communication Skills -
11. Presentation Skills -
12. | Behavioral Skills =
13 Information Management Assignment

14. Personal Management
15. | Leadership Skills -

9. Course Resources

a. Essential Reading
1. Class notes
2. Dromey, R. G., 1982, How to Solve It by Computer, New Delhi: Pearson
Education.

b. Recommended Reading
1. Downey, A. B., 2016, Think Python: How to Think Like a Computer Scientist,
O'Rielly.
2. Polya, G., 1990, How to Solve It: A New Aspect of Mathematical Method, 2nd
edn. New Delhi: Penguin Books.
3. Aho, A. V., Hoperopt, L. E., and Ulman, J. D., 1974, The Design and Analysis of
Computer Algorithms, New Delhi: Pearson Education.

c. Magazines and Journals
1. Quanta Magazine Computer Science Section,
http://www.quantamagazine org/ computerscience
2. Dr. Dobb's Journal, http://drdobbs.com/
3. Lifehacker, https://lifehacker.com/

d. Websites
1. Assoclation of Computing Machinery (ACM), http://www.acm.org/
2. |EEE Computer Society, http.//www computer.org/

e. Other Electronic Resources

1. Electronic resources on the course atea available on MSRUAS library

2. Think Python online: http://openbbokproject.net/thinkes/python/english2e/
Al : : e
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Course Specifications: Professional Communication

Course Title Professional Communication

Course Code TSN1O01A

Course Type | Ability Enhancement Compulsory Course

Department Applicable to all Prc!rammes

Faculty Enllsnurin! and Technoln!v

1. Course Summary

This course aims at equipping students with the skills required for effective communication in
professional context. The students will be gulded through professional practices of written and oral
communication. Students will be sensitized to the importance of professional etiquette. Students will
be taught to apply oral and written communication skills in a given situation.

2. Course Size and Credits

Number of Credits 02
Credit Structure (Lecture: Tutorial: Practical) | 2:0:0
Total Hours of Interaction 30
Number of Weeks in a Semester 15
Directorate of Transferable Skills and
Departmant Responsible Leadership Development
Total Course Marks 50
Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)

After the successful completion of this course, the student will be able to:
CO-1. Apply the concepts of grammar for communication

C€0-2. Compose precise paragraphs
C0-3. Demonstrate professional etiquette

CO-4, Demonstrate appropriate verbal and non-verbal communication in the given context

€O-5. Develop professional written document

4. Course Contents

Unit 1 (Grammar for Effective Communication); Sentence formation, sentence types, different
parts of speech, adjectives and articles, verbs and preposition, present and past tense, future tense,
use of participles in different tenses, usage of tenses, rules of subject verb agreement, Direct and
indirect sentences, usage of direct and indirect sentences

Unit l{Cnmmniﬂmn — Verbal: Written): Paragraph Writing: Structure of a paragraph — topic
senténce, supporting sentence, conclusion sentence, functions of paragraph, paragraph patterns,
,paragraph writing principles — coherence, unity, order, length; Précis Writing: Paraphrasing

o “techniques, Usage of appropriate words;

Pl
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Report Writing: Purpose of report writing, report format, use of language while report writing

Unit 3 (Communication-Nonverbal): Meaning, Nature and importance, Kinesics, Proxemics, Time,
Paralanguage, Touching Behavior, Body Language, effects of nonverbal communication on verbal
communication

Unit 4 (Professional Etiquette): Etiquette and its importance, types of etiquette - email etiguette,
telephone etiquette, conversation; Body language in conversation, tones in conversation,
conversation manners, stages of conversation — introduction, feed forward, close, order of
introduction, conversation barriers

Unit 5 (Presentation): The importance of presentation skills, various stages of presentation planning
- development of structure and style, interpersonal sensitivity, presentation accessories and
equipment, time management during presentation, stages of presentation - introduction, body and
conclusion, presentation etiquette

5. Course Map (CO-PO-PS0 Map)

Programme Dutcomes [POs) mmm- "w
PO-1 | PO-2 | PO-3 | PO-4 | PO-5 | PO-6 | PO-7 | PO-8 | PO-9 | PO-10| PO-11| PO-12| P5O-1| PSD-2| PSO-3
Co-1 2
€0-2 3
CO-3 3
o4 3
C0-5 3
3: Veery Strong Contribution, 2 '.ilmn& Contribution, 1: Moderate Contribution
6. Course Teaching and Learning Methods
Teaching and Learning Methods Duration in hours | TOt! Duration
Hours
Face to Face Lectures 20
Demonstrations
1.Demonstration using Videos 00 0
2. Demonstration using Physical Models / Systems 00
3. Demonstration on a Computer 00
Numeracy
1. Solving Numerical Problems | 00 S
Practical Work
1. Course Laboratory 00
2. Computer Laboratory 00
3. Engineering Worksh Course/Waorksho
_ 'h&rfh = ng op / / p/ 04 04
4 Clinical Laboratory 00
| 5. Hospital 00
o ‘6. Model Studio 00
Page 67 of 296
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Others
1. Case Study Presentation 02
2. Guest Lecture 00
3. Industry / Field Visit 00 06
4. Brain Storming Sessions 02
5. Group Discussions 02
6. Discussing Possible Innovations 00
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 40

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment is presented in the
Programme Specifications document pertaining to the B.Tech. Programme. The procedure to
determine the final course marks is also presented in the Programme Spedifications document.

The evaluation questions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table. Focus of
CO's on each Component or Subcomponent of Evaluation:

For AECC Only
Fmﬂmmmcmmwmmﬁtwmm

Component 1: CE (60%
Weightage)
Terms Tests or
Subcomponent Type B ok

Co-1 X
Co-2

Co-3 X
co-4 X
CO-5 X

The details of number of tests and assignments to be conducted are
presented in the Academic Regulations and Programme Specifications
Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

5. No | Curriculum and Capabilities Skills How imparted during the course
1. | Knowledge Face to face lectures
2. | Understanding ace to face lectures, group discussions
3. | Critical Skills -
= 4. | Analytical Skills Face to face lectures, activities, , group discussions,
&8¢ assignment
' ,a'f 5. | Problem Solving Skills -
U B 6. | Practical Skills Face to face lectures, activities, , group discussions,
S am course work
h_:" és;' 7. | Group Work Course work, practice, assignment, group discussion
Approved by the Ilth:lﬁ"mtﬂnl on lhll'f!ﬂ'!! Page 68 of 296
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8. | Self-Learning Course work, practice, assignment, group discussion

9. | Written Communication Skills  [Face to face lectures, Course work, practice,
ssignment, group discussion

10. | Verbal Communication Skills ace to face lectures, Course work, practice,

ssignment, group discussion

11, | Presentation Skills -

12. | Behavioral Skills Course work, practice, assignment, group discussion,
presentation practice, role plays

13. | Information Management Wssignment

14. | Personal Management -

15. | Leadership Skills - g

9. Course Resources

a. Essential Reading
1. Class Notes
2. Raman M and Sharma 5 (2004) Technical Communication: Principles and Practice.
New Delhi: Oxford University Press
3. Hory Sankar Mukherjee, (2013), Business Communication, Oxford University Press
4, Kroehnert, Gary (2004), Basic Presentation Skills, Tata McGraw Hill

b. Recommended Reading

1. Sathya Swaroop Debashish and Bhagaban Das, (2014), Business
Communication, PHI, New Delhi
Young, Dona J (2006) Feundations of Business Communications:
An Integrated Approach, Tata McGraw Hill
Kaul, Asha (2007) Effective Business Communication, Prentice Hall India
Bienvenu, Sherron (2008) The Presentation Skills Workshop, Prentice Hall
KavitaTyagi and Padma Misra (2011) Professional Communication, PHI Learning
Private Limited, New Delhi

O v w N

¢. Magazines and Journals
d. Websites
1.  www.myenglishpages.com
2. www britishcouncil.com
3.  www.englishmagazine.com
4. www justenglishmagazine com

e. Other Electronic Resources
1. Electronic resources on the course area are available on RUAS library
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Course Specifications: Engineering Mathematics - 3

Course Title Engineering Mathematics - 3

Course Code MTF201A

Course Type Core Theory

Department Electronics and Communication Engineering
Faculty Engheeriﬂ! and Technu-lo!:v

1, Course Summary

This course deals with vector calculus, various transform techniques in the context of engineering
problems. The rudimentary principles and important theorems in vector calculus are taught in
this course. The assumptions, principles and distinguishing features of Fourier series, Fourier
transform and Laplace transform are emphasized. This course also covers the underlying
principles and applications of transform techniques in various engineering disciplines. This
course also aims at solving engineering problems associated with Fourier series, Fourier
transform and Laplace transform methods using MATLAB.

1. Course Size and Credits:

Number of Credits 04

Credit Structure (Lecture: Tutorial: Practical) 3:1:0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Mathematics and Statistics

Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)

After the successiul completion of this course, the stedent will be able to:

CO-1. State and explain the important theorems in Fourier series, transforma and vector integral caloulus

CO-2. Solve simple problems in Fourier series, transforms and vector caloulus

CO-3, Apply Fourier series, transforms and vector caleulus in solving complex real world engineering
problems

CO-4, implement the programs 1o solve system of linear equations and non-linear equations of single
vartable using MATLAB

CO-5. Applyinterpalation and numerical integration method in analyzing some real workd problems

4. Course Contents

Unit 1 (Fourier Series and Fourier Transform): Periodic functions, Dirichlet's conditions for
convergence of Fourier series, Fourier series for a periodic function of period T, half range Fourier
series, cgmplex Fourier series. Fourler Transform - Definition, Fourier transform of elementary
funct_lolﬁ. properties. Inverse Fourier transform, solution of initial value problems.

Unit Z' (Vector Calculus): Review of vector algebra, vector and scalar fields, derivatives of vector
valugd functions, curves, tangents, arc length. Gradient of a scalar field, directional derivatives,
@ ,.Q -dm'rfnte and curl of a vector field. Polar, Cylindrical and Spherical coordinates systems. Line

/ in:l_"eﬁ’al, double integral and triple integral, Green's theorem, Stokes’ theorem, Gauss divergence

P
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theorem.

Unit 3 (MATLAB): Introduction to MATLAB, Basic algebraic and matrix operations, built-in and
command line functions, Plots Scripts and functions. Interpolation - Lagrange interpolation,
Newton's divided difference interpolation, Newton-Raphson method and Numerical solution of
system of linear equations by Gauss Seidel method, MATLAB function for real Fourier series,
complex Fourier series and harmonic series, Newton-Cotes’ quadrature, trapezoidal, Simpson's 1/3
and Simpson’'s 3/8 rules, and Gaussian quadrature.

5. Course Map [CO-PO-PSO Mag)

Programme Outcomes (POs) mlm
po-1| Po-2| PO-3| PO-4| PO-5| PO-6| PO-7 | PO-B | PO-9 | PO-10 |PO-11| PO-12 | PSO-1 | PSO-2| PSO-3

Co-1 3 3 2 1 1 E] 2 1
co-2 3 3 3
CO-3 E) 3 3
co-4 3 3 3 1 1 1 3 2 1
C0-5 3 3 3 i 1 1 3 1 1

3: Very Strong Contribution, 2: Strang Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Teaching and Learning Methods Duration in hours T"T' SHN
n Hours
Face to Face Lectures 45
Demonstrations
1. Demonstration using Videos 00 00
2. Demonstration using Physical Models / Systems 00
3. Demonstration on aEnmputm 00
Numeracy 00
1. Solving Numerical Problems | 00
Practical Work
1. Course Laboratory
2. Computer Laboratory 15
3. Engineering Workshop / Course/Workshop / 00
Kitchen 2
4. Clinical Laboratory 00
5. Hospital 00
6. Model Studio 00
Others
1. Case Study Presentation 00
1. Guest Lecture 00
& Industry / Field Visit 00 00
_4. Brain Storming Sessions 00
- 5 5, Group Discussions 00
_ 6. Discussing Possible Innovations 00
£ | Mid Terms, Laboratory Examination/Written Examination, Presentations 10
S Total Duration in Hours 70
Lhe G lam
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7. Course Assessment and Reassessment

The detzils of the components and subcomponents of course assessment are presented in the Programme
Specifications document pertaining to the B Tech. [Electronics and Communication Engineering) Programme.
The procedure to determine the final course marks is also presented in the Programme Specifications
document

The evaluation questions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE (60% weightage) | gy

Subcomponent Type P Term Tests Assignments | 3

Co-1 X L::_:‘r k.

CO-2 X L Ii

Co-3 X el

co-4 X o

C0-5 X = 3
The details of number of tests and assignments to be conducted are presented in

the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

methods:

8. Achieving COs
The following skills are directly or indirectly imparted to the students in the following teaching and learning
S.No | Curriculum and Capabilities Skills | How imparted during the course
1. | Knowledge Classroom lectures
2. Understanding Classroom lectures, Self-study
3. | Critical Skills Assignment
4. | Analytical Skills Assignment
5. Problem Solving Skills Assignment, Examination
6. | Practical Skills Assignment
7. | GroupWork =
8. Self-Learni Self-study
9, Written Communication Skills Assignment, Examination
10. Verbal Communication Skills -
11, Presentation Skills -
212, | Behavioral Skills -
13. Information Management Assignment
14. | Personal Management -
15. | Leadership Skills -

& ey
e

by the mm Council .._ﬁ& 26" meeting held on 14 July 2022
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Course Resources

5.
a. Essential Reading
1. Glyn James, 2016, Advanced Modern Engineering Mathematics, 4%
2. Dennis Zill and Warren Wright, 2011, Advanced Engineering Mathematics, 4™

edition, Pearson

edition, Jones and Bartlet
3 Erwin Kreyszig, 2015, Advanced Engineering Mathematics, tenth edition, John

Wiley & Sons Inc.
L. Chanparro, 2010, Signals and Systems using MATLAB, Academic Press
5.0, Stearns and D. R. Hush, 2011, Digital Signal Processing with Examples

b. Recommended Reading

L
i
in MATLAB, CRC Press

©  Magazines and Journals

. d. Websites
1 tel.
2. https:/focw.mit.edy/index.htm
e. Other Electronic Resources
org/

1. b = o |
2. tutorial math lamar.edu/

Mcay

Ll 1] 42

Dean-Ac
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Course Specifications: Signals and Systems

Course Title Signals and Systemns

Course Code | ECC202A

Course Type Core Theory

Department Electronics and Communication Engineering
Faculty Engineering and Te:hnnl;l!]r_

1. Course Summary

This course deals with continuous-time and discrete-time signals and systems. Students are taught the various
continuous-time and discrete-time signais and systems, the underlying mathematics required for analysis and
understanding of signals and systems including Fourier and r-transforms. Students are akso taught 1o perform time
and frequency domain analysis of systems including stability and are exposed to software tools for soling signals
and systems problems.

1. Course Size and Credits:

Number of Credits

Credit Structure (Lecture: Tutorial: Practical) 3:1:0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering |
Total Course Marks 100

Pass Criterion As per the Academic Regulations

Attendance Requirement As per the Academic He!_ulatluns

3. Course Outcomes [COs)

After the successful completion of this course, the student will be able to:

CO-1. Describe the signals and systems, their classification and perform the basic operations on signals

CO-2. Evaluate the time response of continuous-time and discrete-time systems LTI systems for specified
inputs and impulse response

€0-3. Compute the Fourier series of periodic signals, Fourier transform of aperiodic signals and z-transform
of discrete-time signals

CO-4. Solve problems on signal generation, signal manipulation, classification of signals and systems

CO-5. Analyse signals and systems in both time and transformed domains

€O-6. Use standard software tools to analyse and perform time and frequency domain analysis of signals
and systems

4. Course Contents

Unit 1 [Signals and Systems): Basic definitions, continuous and discrete time signals, transformation of the
independent variable, classification of signals, operations on signals, continuous-time and discrete-time
systems, classification of systems

Unit :‘j‘unm and Time-Invariant Systems): Convolution sum and convalution integral, Singularity functions,
knpq.ﬁ.e response of LTI systems, properties of convolution, Causal LTI systems described by differential and
r.nﬂme equations, Solution of differential and difference equations, Block diagram representation,

‘I.ln; 3 (Fourier Serles Representation of Periodic Signals): The response of LTI systems for complex
':" =~ exgofEntials, Fourier series representation. ol continuous time and discrete time periodic signaks,

Eﬂq_uifr“nce of Fourier series, Prup-:f‘tl.;.uft.d‘nununm time and discrets time Fourier series

ug 4 MW-WIM_TWI: Sampling Theorem, Reconstruction of signal from its samples
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and Aliasing Continuous-time Fourler transform, properties of CTFT, CTFT pairs, Systemns characterized by
linear constant coefficient differential equations.

Unit 5 (Discrete-Time Fourier Transform): Discrete-time Fourier transform, properties of DTFT, DTFT pairs,
Systems characterized by linear constant coefficient difference equations

Unit & [The z-Transform): Definition of z-transform, Region of convergence for 2-Transforms, Properties of
the z-Transform, z-Transform pairs, Inverse z-Transform, Solution of difference equations, Analysis and
characterization of LTl systems using z-Transform, System function algebra and block  diagram
representation, Unilateral z-transform and properties, solving difference equations using unilateral z-
transform

5. Course Map (CO-PO-PS0 Map)

Programme Outcomes (POs) Outcomes (PSOs)
po-1] po-2| po-3] po-a| po-s| po-8| Po-7| Po-8] PO-9| PO-10| PO-11] PO-12] Pso-1| Pso-Z psod

2

2 2

3 2
3 3 ]

3: Veery Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

LR RN R R

8

il
= s s | na | s
Ll bl oA R B

ik |l )b | | e
bad | | owa | ke |
W | R | e | e |

6. Course Tmhlﬂlnd I.nmlnl Methods
Teaching and Learning Methods Duration in hours

Total Duration
in Hours

Face to Face Lectures 40
Demonstrations
1. Demonstration using Videos
2. Demonstration usinE Physical Models / Systems
3. Demonstration on a Computer
MNumeracy
1. Solving Numerical Problems
Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen
4. Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3:Industry / Field Visit
4 Brain Storming Sessions
5. Group Discussions
o~ |' . BDiscussing Possible Innovations
< | MidTerms, Laboratory Examination/Written Examination, Presentations 10

F [
[1%/ Total Duration in Hours 70

5 it 26® meeting held on 14

s
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7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the Programme
specifications document pertaining to the B.Tech. {Electronics and Communication Engineering) Programme.
The procedure to determine the final course marks is also presented in the Programme Specifications
document.

The evaluation questions are set to measure the attainment of the Cos. In either component
(CE or SEE) or subcomponent of CE, Cos are assessed as illustrated in the following Table

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation

Compaonent 1: CE (60% weightage)
Subcomponent Type B Term Tests Assignments
Co-1 X
Co-2 X
Co-3 X
co-4 X
C0-5 i = N
C0-6 X 20N Rt o b

The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester,

Course reassessment policies are presented in the Academic Regulations document.

B. Achieving COs

The following skills are directly or indirectly imparted to the students in the following teaching and learning
methods

S5.No | Curriculum and Capabilities Skills | How imparted during the course
1. Knowledge Classroom Lectures
2. Understanding Classroom Lectures, Self-study
3. Critical Skills Assignment
4, Analytical Skills Assignment
5. Problem Snlvi_n.ﬁkllls Assignment and Exam
6. Practical Skills Assignment
7. Group Work Assignment
8. | Self-Learning Self-learning

9. Written Communication Skills Ass:*nment
“10. | Verbal Communication Skills -

- 11, | Presentation Skills Assignment
12. Behavioral Skills -~

; 13. | Information Management Assignment
.- | 14, | Personal Management =
: 15. | Leadership Skills -

!_._', :-I:L"'n Resources
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a. Essential Reading
1. Course Notes
1 Simon Hayking and Van Veen, 2004, Signals and Systems John Wiley and Sons

b. Aecommended Reading
1. GordonE. Carlson, 1998, Signal and Linear System Analysis. 2nd Edition. Wiley
2 alan V. Oppenheim, Alan Willsky and Hamid Nawab, 2007, Signals and Systems,
Pearson Education
¢ Magarines and Journals

1. IEEE Signal Processing Magazine
d Websites
1 https://signalprocessingsociety.org
e. Other Electronic Resources
1. https://ocw.mit.edu/resources/res-6-007-signals-and-systems-spring-2011/

$S § &_..ﬂ Dean - Agademics
*-'i':-;;pprmdw the Acagdemic Council at its 26™ meeting heid on 14 July 2022 Page 77 of 296
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Course Specifications: Electronic Circuits

Course Title Electronic Circuits

Course Code | ECC203A

Course Type Core Theory

Department Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

This course deals with the analysis and design of basic transistor amplifier circuits, feedback amplifiers and
large signal amplifiers. The students are taught the methods of blasing transistors and the designof simple
amplifier circuits. Mid-band analysis of amplifier circuits using small - signal equivalent circuits are also
emphasized in this course. Students are trained to design and analyse LC oscillators and power amplifiers.

2. Course Size and Credits:

Number of Credits D4

Credit Structure (Lecture: Tutorial: Practical) | 3:1:0

Total Hours of Interaction B0

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Dutcomes (CDs)
After the successful completion of this course, the student will be able to

€O-1. Expiain the principles of biasing the transistors, small and large signal amplifier configurations

C0-2. Describe working principles of feedback amplifiers, power amplifiers and oscillators

€0-3. Solve problems on stability factors, gain, impedance, efficiency, distortion of amplifiers,
resanance frequency of oscillators and performance parameters of feedback amplifiers

CO-4. Design transistor biasing circuits and small signal amplifier circuits

€0-5. Analyse the stability aspects of amplifiers, performance of feedback amplifiers

CO-6. Simulate and analyse the designs using standard circuit simulation tool

4. Course Contents

Unit 1 (Transistor Analysis): BIT - Need for biasing - Stability factor - Fixed bias circult, Load line and
quiescent point, Variation of quiescent point due to FE h variation within manufacturers tolerance - Stability
factors - Different types of biasing circuits - Method of stabilizing the Q point - Advantage of Self bias (voltage
divider bias) over other types of biasing, Bias compensation - Diode, Thermistor and Sensistor
compensations, Principles of biasing the FET. Simulation using standard circuit simulation tools,

Unit 2 {(Mid-band Analysis of Small Signal Amplifiers): Small-signal equivalent circult of diode, Smiall-signal
equivalent circuits of transistor amplifier in CE, CC and CB configurations - Midband analysis of various types
of single stage amplifiers to obtain Eain, input impedance and output impedance - Miller's theorem -
Comparison of CB, CE and CC amplifiers and their uses - Methods of increasing input impedance using
Darlington connection and bootstrapping, Analysis of Multistage amplifiers. Simulation using standard circuit
simulation tools.

¥ = .rn.
Unit 3 (Frequency Response OF Anwnﬂ!nl: General shape of frequency respofse of amplifiers - Definition of
cutoff frequencies and bandwidth - Low frequency analysis of amplifiers to obtain lower cutoff FeEQuUency
Hybrid - equivalent crrculthptfl.m + High frequency analysis of BIT amplifiers to obtain upper cutslf -
i .. e . Y

o
o €
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frequency - Gain Bandwidth Product - High frequency equivalent circuit of FETs — High frequency analysis of
FET amplifiers - Gain-bandwidth product of FETs - General expression for frequency response of multistage
ampiifiers - Calculation of overall upper and lower cutoff frequencies of multistage amplifiers - Amplifier rise
time and sag and their relation to cutoff frequencies

Unit & (Large Signal Amplifiers): Classification of amplifiers, Class A large signal amplifiers, second harmonic
distortion, higher order harmonic distortion, transformer-coupled class A audio power amplifier - efficiency
of Class A amplifiers. Class B amplifier — efficiency - push-pull amplifier - distortion in amplifiers
complementary-symmetry (Class B} push-pull amplifier, Class C tuned amplifiers, Significance of heat sink.

Unit 5 [Feedback Ampilifiers): Block diagram, Loop gain, Gain with feedback, Effects of negative feedback -
Sensitivity and de-sensitivity of gain, Cut-off frequencies, distortion, noise, input impedance and output
impedance with feedback, Four types of negative feedback connections - voltage series feedback, voltage
shunt feedback, current series feedback and current shunt feedback, Method of identifying feedback
topology and feedback factor, Nyquist criterion for stability of feedback amplifiers.

Unit & (Osciliators): Classification, Barkhausen Criterion — Mechanism for start of oscillation and stabilization
of amplitude, General form of an Oscillator, Analysis of LC oscillators — Hartley, Colpitts, RC oscillators —phase
. shift = Wien bridge —, Electrical equivalent circult of Quartz Crystal, Miller and Pierce Crystal oscillators,
frequency stability of oscillators.

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) m‘ "'“"m' Spacific
pO-1] PO-2| PO-3| Po-4]| PO-5| Po-6] PO-7] PO-8] PO-8] PO-10[PO-11] PO-12] PsO-1] Pso-2| Pso-3|

Co-1 3 1 3 1
co2 | 3 1 3 1
o3| 2 | 2 1 2 1
CO-4 2 F 1 1 1 1
cos | 1] 211 1 2 1
c0-6 2 | 1 I 2 1

3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Teaching and Learning Methods Durstioninhours | YOt Duration
in Hours

Face to Face Lectures 35
Demonstrations
1. Demonstration using Videos
2. Demonstration using Physical Models / Systems
3. Demonstration on a Computer
Numeracy
1. Solving Numerical Problems | 15
Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen _\‘-"u
4, Clinicakiaboratory
-5 Hospital

4 G\_:/ Meuk o, 1]ae
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6. Model Studio | 00
Others

1. Case Study Presentation 00

2. Guest Lecture 00
3. Industry / Field Visit 00 05

4. Brain Storming Sessions 05

5. Group Discussions 00

6. Discussing Possible Innovations 00
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70

7. Course Assessment and Reassessment

The details of the components and subcomponents of course aiseissment are presented in the Programme
specifications document pertaining to the B.Tech. (Electronics and Communication Engineering] Programme.
The procedure to determine the final course marks is also presented in the Programme Specifications
document

The evaluation questions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE (60% weightage) | - T RS 2
Subcomponent Type I Term Tests Assignments | i &
= . —
c0-2 X '*‘.’." i
co-3 X X
wlp
co-4 X X ! s
CO-5 X g e
CO-6 X e |
The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following teaching and learming

methods:
S.No | Curriculum and Capabilities Skills | How imparted during the course
1. Knowledge Classroom lectures, Assignments
2 Understanding Classroom lectures, As&u-n_menu
3__| Critical Skills__ Classroom lectures, Assignments
4. o} Amalytical Skills Classroom lectures, Assignments
5.~ |*Problem Solving Skills Classroom lectures, Assignments
«46. 7| Practical Skills =
- 7. _| Group Work Assignment

Approved by the Academic it its 26™ meeting held on 14 July 2022 " 'page 80 of 296
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8. Self-Learning Assignment

9. Written Communication Skills .ﬁ.sslment. examination
10. Verbal Communication Skills -

1l Presentation Skills -

12. Behavioral Skills Course work

13. | Information Management Assignment, examination
14. | Personal Management Course work

15. | Leadership Skills -

8. Course Resources

a. Essential Reading
1. Class Notes

2. ). Miliman and C Halkias, 2007, Electronic Devices and Circuits. 2nd Edition.
Tata McGraw- Hill

. b. Recommended Reading

1. Charles Alexander and Matthew Sadiku, 2004, Fundamentals of Electric
Circuits, McGraw-Hill

2. Richard Jaeger, 1997, Microelectronic Circuit Design, McGraw-Hill

3. John Hayes, 1993, Introduction to Digital Logic Design, Addison Wesley
¢ Magazines and Journals

1. IEEE Circuits and Devices Magazine
d  Websites

1. http:.ffm.elenrmic:fmu.mmfelectmmufumﬂah}
e Other Electronic Resources

1. MULTISIM/ PROTEUS

2. Data sheets of general-purpose transistors:
hnp:ﬂwww.fml!.mmfdataﬂmeﬂsfﬁﬁl?#i.pdf

*_Approved by the Academic Council at its 26" meeting held on 14 July 2022 Page 81 of 296
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Course Specifications: Network Analysis and Synthesis

Course Title Network Analysis and Synthesis
Course Code | ECC204A

Course Type Core Theory
Department | Electronics and Communication Engineering

Faculty Engineering and Technology

1. Course Summary

The aim of this course is to present the fundamentals concepts of network analysis and synthesis. Students
are taught basic network concepts and network theorems, Two-Port Networks, Elements of Realizability
Theary, Synthesis of One-Port Network and Elements of transfer function synthesis.

2. Course Size and Credits:

Number of Credits 04
. Credit Structure (Lecture: Tutorial: Practical) 3:1:0
Total Hours of Interaction 60
Number of Weeks in a Semester 15
Department Responsible Electronics and Communication Engineering
Total Course Marks 100
Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes {COs)
After the successful completion of this course. the student will be abie to:

€O-1. Explain network concepts, network theorems and Two-Port networks,

CO-2. Describe the elements of realizability Theory, synthesis of One-Port network with two kinds Of
Elements and elements of transfer function synthesis

C0-3. Solve simple problems related to network analysis and synthesis

CO-4. Apply network concepts, network thearems and Two-Port networks.

CO-5. Model a system using the realizabifity Theory, One-Port network synthesis and transfer function
synthesis

CO-6. Solve complex problems related to network analysis and synthesis

. 4. Course Contenty

Unit 1 (Basic Network Concepts): Introduction to network analysis, Network eiements, General
characteristics and descriptions of signals , step, ramp and impulse functions and convolution integral,
Metwork equations, Initial and final conditions, Solution of network equations for step and impulse inputs
Signal analysis

Unit 2 [Network Theorems): Thevinin's, Norton's, Max Power Transfer theorems, Milliman’s Theoremn,
duality, Tellegens, Superpasition, Reciprocity

. " 5
Unit 3 {Twe'Port Networks): Characterization of linear time-invariant twe-port networks, open-circult
Impﬂd;h_:i{:atamnten. short-circuit admittance Parameters, transmission parameter 5, IMverse transmission

Hﬁ!‘hq{“’@
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parameters, hybrid parameters, inverse hybrid parameters, interrelationship between the parameters,
interconnection of two port networks, two-port symmaetry, input impedance In terms of two-port
parameters, output impedance, image impedance

Unit 4 (Elements of Realizability Theory): Causality and stability, Hurwitz polynomials, Positive real functions,
Elementary synthesis procedures

Unit § (Synthesis of One-Port Network with Two Kinds Of Elements): Properties of L-C immittances functions,
synthesis of L-C Driving —point immittances, properties of R-C Driving-point impedances, synthesis of R-C
impedances or R-L admittances, Properties of R-L Impedances and RC admittances, synthesis of certain R-L-C
functions

Unit & [Elements of transfer function synthesis): Properties of transfer functions, Zeroes of transmission,
synthesis of Y21 and 721 with a 1-0) termination, synthesis of constani-resistance networks

5. Course Map (CO-PO-P50 Map)
. Programme Outcomes (POs) e omeng- ﬂ?;;"
po-1] po-2[ po-3[ o4 Po-5| Po-6| PO-7| PO-8| PO-3| PO-10/PO-11 PO-12| PSO-1| PSO-2 PsO-3
1] 3 2 1
Co-2 3 2 1
co-3 3 3 3 3 i 3 3
Co-4 3 3 3 3 2 E ] 3
co-5 | 2 3 3 2 i i 3
o6 | 2 3 3 2 3 3 3
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Teaching and Learning Methods Duration in hours T“;:: 5:’;:““

Face to Face Lectures 45
Demonstrations

1. Demonstration using Videos

2. Demonstration using Physical Models / Systems
. 3. Demonstration on a Computer
Numeracy

1. Solving N umerical Problems
Practical Work

1. Course Laboratory

2. Computer Laboratory

3. Engineering Workshop / Course/Workshop /

Kitchen

4. Clinical Laboratory

5. Hospigal

6. Model Studio
Others

#- _%. Case Study Presentation

@ o § = LGuest Lecture
s ¢ L3 industry / Field Visit

F .~ 4. Brain Storming Sessions
% 5 Group Discussions %

8|8|8
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6. Discussing Possible Innovations | 00
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the Programme
pecifications document pertaining to the 8.Tech. (Electronics and Communication Engineering) Programmse
The procedure to determine the final course marks s also presented in the Programme Specifications
document.

The evaluation questions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Fumofcmmnmcmww#'

Component 1: CE (60% weightage) |
Subcomponent Type P Term Tests Assignments

COo-1 X

C0-2 X AR o -
Co-3 X X B 4o 1
Co-4 X R =
CO-5 X i 2L
Co-6 b =

The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester,

Course reassessment policies are presented in the Academic Regulations document.

B. Achieving CDs
The following skills are directly or indirectly imparted to the students in the following teaching and learning
miethods:
S.No| Curriculum and Capabilities Skills | How imparted during the course
1. Knowledge Classroom lectures
2. Understa ndln!_ Classroom lectures, self-study
3. Critical Skills _ Assignment
4. | Analytical Skills Assignment
5. Problem Salul.nE Skills Assignment, Examination
{ ®. | Practical Skills Assignment
w7, Group Work =
- [ 8 | Self-Learning Self-study
o - 3 Written Communication Skills Assignment, examination
~ - = |710. | Verbal Communication Skills -
@ o -4 11 | Presentation Skills

(¥
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s 26™ meeting held on 14 July 2022  Page 84 of 296




Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

12. | Behavioral Skills -

13. Information Management Assignment
14. | Personal Management -
15. | Leadership Skills -

9. Course Resources

a. Essential Reading
1. Course notes

2. M. E. Van Valkenburg, 2006, Network Analysis, 3rd Edition, Pearson
Education

3. Kuo, F.F. 2006, Network Analysis and Synthesis, 2nd Edition Jlohn Wiley & Sons

4. William Hayt and Jack E Kemmerly, 2013, Engineering Circuit Analysis. 8th
Edition. McGraw Hill

. b  Recommended Reading
1. Ravish R Singh, 2013, Network Analysis and Synthesis, Mumbai, McGraw Hill
Education India Private Limited

2. Roy Choudhury, 2006, Networks and systems, Znd Edition, New Age
International
3. N.CJaganand C. Lakshminarayana (2006) Network Analysis. 8.5. Publications
& Magazines and Journals

1. Electronics for You' magazine.

2. ‘Electronic Design’ magazine.
d Websites

1. https://www.edx.org/

2. https://www.coursera.org/
e Other Electronic Resources

1. http://nptelacin/
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Course Specifications: Digital Logic Design

Course Title Di!i_ul Logic Design

Course Code | ECC205A

Course Type Core Theory

Department Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

The alm of this course is to create a strong foundation of Digital Electronics. The students are taught the
basic components of digital systems and the processes of their implementation. The students are also taught
Boolean algebra, logic gates, basics of memories, and implementation of combinational and sequential digital
circults using logic gates. Students are trained to employ the principles of digital electronics to implement
digital design for the given problem.

. 1. Course Size and Credits:
Number of Credits 04
Credit Structure (Lecture: Tutorial: Practical) | 3:1:0
Total Hours of Interaction 60
Number of Weeks in a Semester 15
Department Responsible Electronics and Communication Engineering
Total Course Marks 100 ol
Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes ({COs)
After the successful completion of this course, the student will be able to:

CO0-1. Explain basic concepts of digital electronics such as Boolean algebra, logic functions

€0-2. Describe and Classify different types of digital circuit implementations

€0-3. Solve problems on logic design and logic minimization, and also Incorporate them in software tools
CO-4. Analyre a practical problem and develop a logic design to solve the problem

CD-5. Apply digital design concepts for complex digital circuits

. 4. Course Contents

Unit 1 (introduction to Digital Electronics): introduction of digital electronics, Difference between Digital and
Analog electronics, Number system, radix conversion, digital codes, signed numbers, logic gates

Unit 2 (Boolean Algebra): Introduction to Boolean algebra, Boolean Operations and Expressions, Laws and
Rules of Boolean Algebra, DeMorgan's Theorem, Boolean Analysis of Logic Circuits, Simplification using
Boolean Algebra, Standard Forms of Boolean Expressions, Boolean Expressions and Truth Tables, 2,34 and 5
variable Karnaugh Maps, S0P and POS Minimization using Karnaugh Maps

Unit 3 [:nmmhul Digital Circults): introduction to combinational circuits, realization of logic expressions
using &0, i‘m, and NAND gates. Adders, Subtractors, Multiplexers, De-multiplexers, Encoders, Decoders,
Priority mmiir;. Arithmetic circuits, such as multipliers, Ripple adders, Code-convertors

fwuﬂg};ruﬂlmﬂfﬁphﬂuwi—nﬂvﬂw master slave flip-flop, JK flip-fop, T and D Nip-flops,
Q 'Realization of flip-flops using logic gates, introduiction to shift registers, realization of different types of shift
n;guuq, introduction to :nunun rnluaann of different types of counters

@/v Hl'llla 'M Digital Circults): introduction to sequential circuits, Moore and Mealy machine, Flip-flops
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5, Course Map [CO-PO-PS0 Map|

Programme Outcomes (POs] W
p0.1] P02] PO-3| PO4| PO-5| PO-6| PO-7| PO-8| PO-8| PO-10|PO-11] PO-12| PSO-1| PSO-2| PsO-3
o1 | 3| 1 3 2
Co-2 3 1 3 i
o3| 3] 3] 3| 3 3 3
coa| 3] 3] 3| 3 3 3
cos| 3] 3][3] 3] 3 3

3: Very Strong Contribution, 2: Strong Contribution, 1: Maderate Contribution

6. Course Teaching and Learning Methods

Total Duration
In Hours
Face to Face Lectures 40
Demonstrations
1. Demonstration using Videos
2. Demonstration using Physical Models / Systems
3. Demonstration on a-cnmwter
Numeracy
1. Solving Numerical Problems
Practical Wark
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen
4. Clinical Laboratory
5. Hospital
6. Mode| Studio
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry / Field Visit
4. Brain Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70

Teaching and Learning Methods Duration in hours

05

g|8|2

15

——
—
un

g|818|8|8|8]| [8|8|8] 8 |8|8

7. Course Assessment and Reassessment

The details of tie components and subcomponents of course assessment are presented in the Programme
Specificationt ddcument pertaining to the B.Tech. |Electronics and Communication Engineering) Programme
The pmmdg!i: to determine the final course marks s also presented in the Programme Specifications
ﬁe évalh.u'pun guestions are set to measure the attainment of the COs. In either component
ITI%/ (_' (CE or SEE) or subcomponent of CE, COs are assessed as lllustrated in the following Table.
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For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation . ]
Component 1: CE (60% welghtage) ||| CIORNEZESEE
Subcomponent Type I | Term Tests Assignments |
C0-1 X S S
co-2 X oy %
coD-3 X X - :
co4 X ; x
C0-5 X l X
The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.
Course reassessment policies are presented in the Academic Regulations document,

8. Achieving COs
The following skills are directly or indirectly imparted to the students in the following teaching and learning

methods:

S.No| Curriculum and Capabiiities Skills | How imparted during the course
1. | Knowledge Classroom lectures
2. Understanding Classroom lectures, Self-study
3. | Critical Skills Assignment
4. | Analytical Skills Assignment
5. Problem Solving Skills Assignment, Examination
b. Practical Skills Assignment
7. Group Work -
8. | Self-Learning Self-study
9. Written Communication Skills Assignment, Examination

10. | Verbal Communication Skills -

11. Presentation Skills -

12. Behavioral Skills -

13, Information Management Mﬁi;nmnt
14. | Personal Management -
15. | Leadership Skills -

9. Course Resources

a. Essential Reading

1. Course notes

2. Mano, M.M. and Ciletti, M.D., 2007, Digital Design, 4" Ed., Prentice-Hall,

“ 3. Ananda Kumar, A., 2009, Switching Theory and Logic Design, Prentice Hall of

. Jain, R.P,, 2010, Modern Digital Electronics, 3™ Ed., Tata McGraw-Hill.

1. IEEE transaction on Very Large-Scale Integration (VLSI) Systems

Mk e

b. Recommended Reading
- ...-}3‘ 2. Floyd, T.L., 2007, Digital Fundamentals, 8" Ed., Pearson Education.
sy
2 ; India.
(7 0 & Magaines and Journals
Q & & L]
2 International Journal of VLS| Design
L d Websites el
3 @ 4 B,
\; ~
‘Approved by the Academic at its 26™ meeting held on 14 July 2022

I T

Page 88 of 296




Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

1. https://www coursera.org/
2 http://nptel.ac.in/

¢. Other Electronic Resources
1 https://ocw.mit.edu/

e il -
.—E'C-"' W
/. =
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Course Specifications: Electronic Circuit Design Laboratory

Course Title Electronic Circuit Design Laboratory

Course Code | ECL2D6A

Course Type Laboratory

Department | Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

This course deals with the experimental aspects of Electronic Circuits. The students are taught to design,
model, simulate and build electronic circuits using active and passive components. Students are trained to
conduct experiments refated to analog circuits using discrete slectronic components Students are trained o
analyse the experimental results and draw important conclusions related to Electronic Circuits. Students are

also trained to simulate electronic circuits such as rectifiers, amplifiers and oscillators using appropriate

software.
. 2. Course Size and Credits:
Number of Credits 01
Credit Structure (Lecture: Tutorial: Practical) | 0:0:1
Total Hours of Interaction 30
Number of Weeks in a Semester 15
Department Responsible Electronics and Communication Engineering
Total Course Marks 50 3
Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic I‘-I.ciuiations

3. Course Dutcomes (COs)
After the sucoessful completion of this course, the student will be able to:

CO-1. Explain the significance of the electronic circuit considered.

C0-2. Design the electronic circuit for the ghven circuit specifications using appropriate electronic device and
electronic components

C0-3. Debug the electronic circuit considered and demonstrate corresponding output parameters using

appropriate electronic equipment.
. CO-4, Analyze the electronic circuit with respect to the obtained output parameters and given specifications.

CO-5. Write laboratory report as per the prescribed format

4. Course Contents

Design of Nixed and vﬂt_lge-ﬂi;iiﬂTmﬁg;wns
Design and Mid-band analysis of amplifier circuits
Study of frequency response of amplifiers using BIT
Design and analysis of Darlington amplifier il
Design and analysis of Bootstrapped Darlington amplifier
ﬂ'w of Hartley oscillator cirouit

- | Denigrr and analysis of Colpitts oscllator circuit

ol | OGP | s k| ]

P

0-._- o
/E s._ cwq:mimnm Map)

. ’)'L// W R
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Programme Outcomes (POs) """""'"‘n F:'“*
so1l o2l po3| poa] Pos| Po-6| PO-7] PO-8] PO-8] PO-10[PO-11] PO-12| PSO-1 | PSO-2| PSO-3]
Co-1 3 1 3
co2| 3| 2] 3 3
co-3 3 2 2 3
co4| 3| 3|1 3
cos | 1 1

3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Total Duration
in Hours
Face to Face Lectures 00
. Demonstrations
1. Demonstration using Videos
2. Demonstration using Physical Models / Systems
3. Demonstration on a Computer
Numeracy
1. Solving Numerical Problems |
Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen
4, Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry / Field Visit
. 4. Brain Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations
Mid Terms, Labamtm-,r Examination/Written Examination, Presentations 10
Total Duration in Hours 40

Teaching and Learning Methods Duration in hours

00

8| |8|8|8

—
w

-
LE )

30

8(8|8|8|8|8| |8|8|8| 8

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the Programme
Specifications document pertaining to the B Tech. (Electronics and Communication Engineering) Programme
The procedure to determine the final course marks is also presented in the Programme Specifications

document, -

The ﬂﬂlhﬂ questions are set to measure the attainment of the COs. In either component
~%* {CE of SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

¥

X
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For Laboratory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation .
Component 1: CE (60% Weightage] F t‘
Subcomponent Type B | CON°uct of nxrm“’m Laboratory SEE
COo-1 X X X
€0-2 X X X
Co-3 X X X
co-4 X X -
CO-5 X X
The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs In each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achleving COs
The following skills are directly or indirectly imparted to the students in the following teaching and learning
methods:
S.No| Curriculum and Capabiiities Skills | How imparted during the course
L Knowledge Lab Demonstrations
2. Understanding Lab Demonstrations, Perfannini
3. Critical Skills Experiments
4. Analytical Skills Performing Experiments
5. Problem Solving Skills Performing Experiments
6. Practical Skills Performing Experiments
s Group Work Performing Experiments
B. Self-Learning -
9 Written Communication Skills Self-Study
10. Verbal Communication Skills Lab Report
11. Presentation Skills -
— 12. | Behavioral Skills -
13. Information Management -
14. | Personal Management Lab Report
15. | Leadership Skills -

9. Course Resources

& @ FEssential Reading

L
et 1. LabManual

2. Charles Alexander and Matthew Sadiku, 2004, Fundamentals of Electric
) AV Circuits, McGraw Hill
/ ; I b.

Recommended Reading
1. Richard Jaeger, 1997, Microelectronic Circuit design, McGraw Hill

s
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2. John Hayes, 1993, Introduction to Digital Logic Design, Addison Wesley
. Magazines and Journals
3. IEEE Circuits and Devices Magazine
d Websites
1. https://www.coursera.org/ '
2. http://nptel.ac.in/
e Other Electronic Resources
1. MULTISIM/ PROTEUS

2. Data sheets of general-purpose transistors:
http://www farnell. com/datasheets/661741.pdf

= N J { . |
&, Ele A T
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Course Specifications: Digital Logic Design Laboratory

Course Title Digital Logic Design Laboratory

Course Code ECL207A

Course Type | Laboratory

Department Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

The aim of this course Is to create a strong foundation of Digital Electronics. The students are taught the
basic components of digital systems and the process of their implementation. The students are also taught
Boolean algebra, logic gates, basics of memories, and implementation of combinational and sequential
digital cireuits using logic gates. This course also emphasizes on different types of memaories and logic
designing platforms and their merits and demerits. Students are trained to employ the principles of digital
electronics to implement digital design for the given problem

. 2. Course Size and Credits:
Number of Credits 01
Credit Structure (Lecture: Tutorial: Practical) 0:0:1
Total Hours of Interaction 30
Number of Weeks in a Semester 15
Department Responsible Electronics and Communication Engineering |
Total Course Marks 50
Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to

C0-1. Simulate digital logic circuits using standard software

€0-2. Plan an experimental setup to test and verify the truth tables of logic gates

CO0-3. Construct digital circuits such as latches, multiplesers and counters to verify their functionalities
CO-4. Design and construct various code converters

COD-5. Write a laboratory report in a prescribed format

4. Course Contents

1 Verification of De Morgan’s Theorem, sum-of product and product-of-sum
expressions using basic and universal gates
3 Design and implementation of Full Adder and Full Subtractor using basic and NAND
L gates e g ]
3 Design, construction and verification of a BCD to Excess-3 and Excess-3 to BCD code
converters
4 Design, construction and verification of a Binary to Gray and Gray to Binary code
converters
5 Design and implementation of Multiplexer and De-multiplexer circuits using ICs and
2 | Syerification of their functions
6 _-H Designand implementation of an encoder and decoder circuit using 1Cs
o i Design and construction of Magnitude Comparator using appropriate IC
o Construction and verification of the functions of 5-R latch, 5-R, J-K, T and D Flip-Flops

o " i .Ejb
ﬁ: 4 (3 using NAND and NOR gates

.i‘\/' e T
1__,__4 '_r-\.-|.-|--|-'|l||'“‘""'

e D
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5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) m" "“'"m"'" e
po-1| po-2| Po.3| Po-a| Po-s| Po-6| PO-7| PO-8| PO-9| PO-10|PO-11 PO-12| PSO-1 P50-3
Co-1 3 2 1 E] 2 3 3 2
C0-2 2 2 3 2 2 3 1
CcO0-3 3 1 1 2 2 3 2 2
co-4 3 2 1 1 2 3 1 2
CO-5 1 1 1 2 1
3: Very Strong Contribution, 2: Strong Contribution, 1: Maderate Contribution

6. Course Teaching and Learning Methods

Total Duration
in Hours
Face to Face Lectures 00
Demonstrations
1. Demonstration using Videos
2. Demonstration using Physical Models / Systems
3. Demonstration on a Computer
Numeracy
1. Solving Numerical Problems |
Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen
4, Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry / Field Visit
4. Braln Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours a0

Teaching and Learning Methods Duration in hours

00

8| 18]8|8

8|8|8|8|8|8| |8|8|8| 8 [8|8

7. Course Assessment and Reatsessment

The details of the components and subcomponents of course assessment are presented in the Programme
Specifications document pertaining to the B Tech. {Electronics and Communication Engineering) Programme

The procedure to determine the final course marks Is also presented in the Programme Specifications
documént

‘I'?\f-'evaiuatl\un questions are set to measure the attainment of the COs. In either component
S = [CE or SEE) or subcomponent of CE, COs are assessed as lllustrated in the following Table.

B b coke-ttj

o bl
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For Laboratory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation

Component 1: CE (60% Weightage) | e s
Subcomponen Conduct of Laboratory e
KTy Experiments Report + Viva Laboratory SEE
Co-1 X X 3k T
€O-2 X X X
€o-3 X X v P
Co-4 X X :
C0-5 - —

The detalls of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

B. Achieving COs
The following skills are directly or indirectly imparted to the students in the following teaching and learning
methods:
5.No | Curriculum and Capabilities Skills__| How imparted during the course
1. | Knowledge Laboratory Demonstration
2. | Understanding Taboratory Demonstration,
Performing

3. Critical Skills Experiments

3. | Analytical Skills Performing Experiments

5. Problem Solving Skills Performing Experiments

6. Practical Skills Performing Experiments

7. Group Work Performing Experiments

B Self-Learning -

9, Written Communication Skills Self-Study

10. | Verbal Communication Skills Lab Report

11 Presentation Skills Viva-Voce

12. | Behavioral Skills =

13. | Information Management Performing Experiments

14. | Personal Management Laboratory Report

15. | Leadership Skills Laboratory Report

9. Course Resources

a. Essential Reading

1. Course notes

2. Mano, MM, and Ciletti, M.D., 2007, Digital Design, 4th Ed., Frenup;ﬂill,

b. Recommended Reading . "
3. Floyd, Floyd Thomas, L (2007) Digital fundamentals, Eighth edition, Pearson’
Education Pvt. Ltd i

A

¢ Magarines and lournaly

L [ofen ie:4fa2 ﬁg’“
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4. |EEE Transactions on Circuits and Systems

5. |EEE proceedings on computers and digital techniques.
d  Websites

1. http://electronics-course.com,/
e. Dther Electronic Resources

1. https:/focw.mit.edu/findex.htm

_ ' F D¢
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Course Specifications: Environmental Studies

Course Title Environmental Studies

Course Code | BTN2D1A

Course Type Ability Enhancement Compulsory Course
Department | Electronics and Communication Engineering
Faculty Engineering and Technology

1. Couwrse Summary

This course deals with essential aspects of environment and ecosystem with relevance to engineering and
technology. The course exposes the students to various problems associated with abuse of natural resources
The concepts of ecosystems, biodiversity and its conservation and environmental poliution will be discussed
The course emphasizes soclal issues associated with the environment, and the impact of human population
on the environment

1. Course Size and Credits:

Number of Credits 02

Credit Structure (Lecture: Tutorial: Practical) | 2:0:0

Total Hours of Interaction 30

Number of Weeks in a Semester 15

Department Responsible Civil Engineering

Total Course Marks 50

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

€0-1. Define the multidisciplinary nature of environmental studies and recognize the need for public
Fwarencis

€O-2. Classify and explain the various natural resources and their associated problems, ecosysiem and
environmental pollution

€0-3. Describe biodiversity at local, national and global levels

€0-4. Discuss various social issues pertaining to environment including sustainable development and
energy issues

€O-5. Assess the impact of human population on the environment

4. Course Contents

Unit 1 (introduction and natural resources): The multidisciplinary nature of environmental studies,
Definition, scope and importance, Need for public awarensass. Natural resources and associated problems
Forest resources: Use and aver-exploitation, deforestation, case studies. Timber extraction, mining, dams
and their effects on forests and tribal people. Water resources: Use and over-utilization of surface and
ground water, floods, drought, conflicts over water, dams-benefits and problems. Mineral resources: Use
and exploitation, environmental effects of extracting and using mineral resources, case studies. Food
resources: World food problems, changes caused by agriculture and overgrazing. eflects of modemn
agriculture, fertilizer-pesticide problems, water logging, salinity, case studies. Energy resources: Growing
energy needs, renewable and non-renewable energy sources, use of alternate energy sources, case studies
Land resources: Land as a resource, land degradation, man induced landslides, soll erosion and
desertification. Role of an individual in conservation of natural resources Equitable use of resources for
sustainable lifestyles,

Unit 2 (Ecosystems): Concept of an ecosystem, Structure and function o an ecosystem, Producers,
consumers and decomposers, Energy flow in the ecosystem, Ecological succession, Faod chains, food webs
aod ecological pyramids. Intraduction, ty , Charackeristic features, structure and funétign of the foliowing
ecosystern: Forest ecosystem, Grassland Zﬁu ecosystem, Aquatic ecosystems {ponda) streams,

Ty < (&
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lakes, rivers, ocean estuaries).

Unit 3 (Biodiversity and its conservation): Introduction — Definition: genetic, species and ecosystem
diversity, Biogeographical classification of india, Value of biodiversity: consumptive use, productive use,
social, ethical aesthetic and option values. Biodiversity at global, national and local levels, India as a mega-
diversity nation, Hot-spots of biodiversity, and Threats to biodiversity: habitat loss, poaching of wildlife, man
wildiife confiicts, Endangered and endemic species of India, Conservation of blodiversity: In-situ and Ex-situ
conservation of blodiversity

Unit 4 [Environmental Pollution and Disaster Management): Definition, Causes, effects and control
measures of: Alr pollution, Water pollution, Soil pollution, Marine pollution, Noise pollution, Thermal
poliution, Nuclear poliution, Solid waste management: Causes, effects and control measures of urban and
industrial wastes, Role of an individual in prevention of pollution, Pollution case studies. Disaster
management: floods, earthquake, cyclone and landslides.

Unit § (Social lssues, Human Population and Environmental Ethics): Social lssues and the Environment:
From unsustainable to sustainable development, Urban problems and related to energy. Water conservation,
rain water harvesting, watershed management, Resettlement and rehabilitation of people; its problems and
concemns. Case studies. Environmental ethics: Issues and possible solutions, climate change, global warming,

. acid rain, ozone layer depletion, nuclear accidents and holocaust, Case studies, Wasteland reclamation,
Consumerism and waste products, Environmental Protection Act, Air (Prevention and Control of Poliution)
Act, Water {Prevention and control of Pollution] Act, Wildlife Protection Act, Forest Conservation Act, Issues
involved in enforcement of environmental legislation, Public awareness. Human FPopulation and the
Erwvironment: Population growth, variation among nations, Populalion explosion — Family Wellare
Programmes, Environment and human health, Human Rights, Value Education, Role of Information
Technology in Environment and Human Health, Case Studies.

Field Work: Visit to a local area to document environmental assets river/ forest/ grassland/ hill/ mountain,

Visit to a local polluted site — Urban / Rural / industrial / Agricultural, Study of common plants, insects, birds,
study of simple ecosystems-pond, river, hill slopes, etc (Field work equal to 5 lecture hours).

5. Course Map (CO-PO-PSO Map)

Programme Dutcomes (POs) m.m' )
po-1| po-2| Po-3| Po-4| Po-s| Po-6| PO-7| PO-8| PO-9| PO-10|PO-11] PO-12| PSO-1] PSO-2| PSO-3

CO-1 1 3 1 3
€o-2 1 3 1 3
Co-3 1 3 1 3

. Co-4 1 3 1 1 3 1
€0-5 1 3 1 3

3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Teaching and Learning Methods Durationinhours | 1Ot Duration
Face to Face Lectures 22
Demonstrations
1. Demonstration using Videos 05 -
2. Demonstration using Physical Models / Systems 00
3. Demonstration on a Computer 00
MNumeracy 00
1. Solving Numerical Problems | 00
“Practical Work
1. Course Laboratory o0
e 5| 2. Computer Laboratory 0o
I: iil oy i
/C.’/ 3 o ' ¥
Approved by the at its 26™ meeting ' Page 99 of 296
: &, ey #




Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

3. Engineering Workshop / Course/Waorkshop /
Kitchen
4. Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2, Guest Lecture
3. Industry / Field Visit
4, Brain Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations
Total Duration in Hours

g(8|8| 8

03

8|8|8|8(8|8

10

7. Course Assessment and Reassesament

The details of the components and subcomponents of course assessment are presented in the Programme
Specifications document pertzining to the B.Tech, (Mechanical Engineering) Programme. The procedure ta
determine the final course marks s also presented in the Programme Specifications document

The evaluation questions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following_‘[able.

For AECC Only
Focus of COs on each Component or mwt of Euhuunn

= =Ea
The details of number of tests and assignments to be conducted are
presented in the Academic Regulations and Programme Specifications
Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following teaching and learning

methods:

S.No | Curriculum and Capabilities Skills | How imparted during the course
1. Knowledge Classroom lectures
|' 2 Pﬁﬁd&rsta nding = Classroom lectures, Self-study
/ o 3.7 Critical Skills Assignment
Qf-; 'S Analytical Sﬁil.ls Assignment

2 mutﬁuhulq*uHJulrzﬂll' omipe
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5 Problem Solving Skills Assignment, Examination
6. Practical Skills Assignment

7. Group Work -

] Self-Learning Self-study

9 Written Communication Skills Assignment, Examination

10. Verbal Communication Skills -
11. Presentation Skills -

12. | Behavioral Skilis B

13. information Management Assignment
14. | Personal Management -

15. | Leadership ‘SRHF:

8. Course Resources

a. Essential Reading
1. Class notes
2. Bharucha, E., 2004, Environmental Studies, New Delhi, University Grants
Commission
b. Recommended Reading
1. Jadhav, H. and Bhosale, V. M., 1995, Environmental Protection and Laws,
New Delhi, Himalaya Publishing House
¢ Magazines and Journals
1. The Green Guide, Natural Geographic Society
1. Sanctuary Asia
3. Xover
4. IndianJournal of Environmental Protection
d Websites
1 http://www.indlaenvironmentportal .org.in/
2 http://envior.nic.in/
i https://earthdirectory.net/India

&. Other Electronic Resources
1. Electronic resources on the course area are available on RUAS library

e

" Ba
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Course Specifications: Additional Mathematies - 1

Course Title Additional Mathematics - 1

Course Code MTB103A

Course Type Core Theory

Department | Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

The course introduces students to the basic concepts in real analysis, MATLAB programing and matrix
algebra. Students are taught the concepts of limits, continuity, differentiation, series expansion for the
functions of one and two variable, indefinite and definite integrals of single real variable functions. Basic
concepts of vectors with necessary properties and operations are taught. The mathematical operations in
Matrix theory, Eigen value and Eigen vector, Inversion and diagonalization of matrix and matrix solution
for linear system of equations and implementation of the same using MATLAB are discussed in this course.

. 2. Course Skre Hﬂ_m:
Number of Credits 03
Credit Structure (Lecture; Tutorial: Practical) | 3:0:0
Total Hours of Interaction 45
Number of Weeks in a Semester 15
Department Responsible Mathematics and Statistics
Total Course Marks 100
Pass Criterion As per the Academic Regulations
Attendance Reguirement As per the Academic Heguiatiuns

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO-1. State and explain the important theorems and solve simple mathematical problems in one
variable calculus and vector algebra

C0-2. State theorems and solve simple problems in two variable caloulus

C0-3. Solve complex real world problerms associated with one and two real analysis

CO-4, lllustrate fundamentals of MATLAB programming and write simple programs

. C0-5. Solve complex mathematical problems associated with linear algebra and compare the results
with that of solutions obtained using MATLAB

4. Course Contents

Unit 1 {Single Varlable Calculus): Functions of single real variable, limit, continuity and differentiation. Mean
value theorems and their applications. Taylor's Theorem, Taylor and Maclaurin series. Indefinite integrals,
methods of Integration - integration by parts, integration by substitution, integration by method of partial
fractions. Definite integral and its properties, the fundamental theorem of Calculus, areas between curves,

Unit 2 (Twa Variable Calculus): Functions of two variables, limits, continuity and partial differentiation. Total
differential, errors and approximations, tangent plane approximation of a surface. Partial differentiation of
composite functions, unconstrained and constrained extrema

Unit 3 [‘.‘.:_;ur Algebra): Vectors, properties, vector components, magnitude and argument, dot and cross
prm

” unlr.ﬂmmu fundamentals): Inlrpduct:m to MATLAB, Basic algebraic and matrix operations, built-in and
s mnmlnd line fl.lrl-l:unn:i. Graphics using. MATLAB, 20 and 3D plots. Scripts and functions. Relational and
tutemmtfand looping structures, simple programs.
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Unit 5 [Linear Algebra): Matrix algebra, elementary row operations, row and reduced row echelon forms.
Linear system of equations, existence and uniqueness of solution. Vector spaces, subspaces, linear
independence, basis and dimension. Row, column and null space of @ matrix. Linear transformations.

Eigenvalues, eigenvectors and diagonalzation

5. Course Map (CO-PO-PS0 Map)

Programme Outcomes (POs) m,w
PO-1| PO-2 | PD-3 | PO-4 | PO-5| PO-6| PO-7| PO-B | PO-S |PO-10| PO-11| PO-12| PSO-1| PSO-2 | PSO-3
CO-1 3 3 2 1 3 1
Co-2 3 3 2 1 3 1
€O-3 ] 3 2 1 1 i 1 1
Co-4 3 3 2 E F 3 3 2
C0-5 3 3 2 3 2 3 3 .
3: Very Strong Contribution, 2: Strong Contribution, 1; Moderate Contribution
6. Course Teaching and Learning Methods
Teaching and Learning Methods Durationinhours | 1Ot Duration
Face to Face Lectures 30
Demonstrations
1. Demonstration using Videos o0
2. Demonstration using Physical Models / Systems 00 =
3. Demonstration on a Computer 00
Numeracy
1. Solving Numerical Problems | 0o 0o
Practical Work
1. Course Laboratory 0o
2. Computer Laboratory 15
3. Engineering Workshop / Course/Workshop /
Kitchen = 15
4. Clinical Laboratory 00
5. Hospital oo
6. Model Studio 0o
Others
1. Case Study Presentation 00
2. Guest Lecture 00
3. Industry / Field Visit 00 oo
4, Brain Storming Sessions 00
5. Group Discussions 00
6. Discussing Possible Innovations 00
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
W Total Duration in Hours 55
T f-n-u:!-! Assessment and Reassessment
Th.e deiails of the components and subtomponents of course assessment are presented in the Programme
S-'pcc#fc:tlnns document pertaining to-the B.Tech, (Mechanical Engineering) Programme. The procedure to
deﬂ'hrunr the final course marks uqﬂsu presented in the Programime Specifications document
\ wwmmmumu‘mhddmuhhm 5 Page 103 of 296
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The evaluation questions are set to measure the attainment of the COs. In either component

(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only

Focus of COs on each Component or Subcomponent of Evaluation

Component 1: CE (60% weightage) | CoMPOReTRZ:SEE |
Subcomponent Type P Term Tests Assignments ﬁ L
c€0-1 X | :
co-2 X X
co-3 X X
co-4 A X
co-5 X ey

The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs
The following skills are directly or indirectly imparted to the students in the following teaching and learning
methods
S.No | Curriculum and Capabilities Skills__| How imparted during the course
1. Enowledge Classroom lectures
2. Unﬂersta-ndlnl Classroom lectures, Self-study
3. Critical Skills Assignment
4. Analytical Skills Assignment
5. Problem Solving Skills Assignment, Examination
6. | Practical Skills Assignment
7. Group Work -
B. Self-Learning Self-study
9. | Written Communication Skills Assignment, Examination
10. | Verbal Communication Skills -
11. Presentation Skills -
12. | BehavioralSkills -
13. Information Management Assignment
14, | Personal Management -
15. | Leadership Skills =

a. Essential Reading

1. James Stewart, 2015, Calculus: Early Transcendentals, Bth edition, Boston, Cengage

wwmckmwﬁgi‘i

Learning

2. Steven Leon, 2014, Linear aAlgebra with Application, Sth edition, New lersey, Pearson

&
&l

.-) ]
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1. Rudra Pratap, 2013, Getting Started with MATLAB: A Quick Introduction for
Scientists and Engineers, New York, Oxford University Press

b. Recommended Reading
1. Maurice D, Weir and Joel Hass, 2017, Thomas Calculus, 13th edition, New lersey, Pearson
2. Gilbert Strang. 2016, Introduction to Linear Algebra, Sth edition, Massachusetts,
Cambridge Press

e Magarines and Journals

d.  Websites
1. https:/ fwww. coursera.org/
2. httpy//nptel.ac.in/

e Other Electronic Resources
| 1. https:/focw.mit.edu/findex htm
2. hittps://www khanacademy.org/
| . 3. tutorial.math lamar edu/

Gy &°
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Course Specifications: Engineering Mathematics - 4

Course Title Engineering Mathematics -4 |
Course Code MTF202A
Course Type Core Theory |
Department Electronics and Communication Engineering
Faculty Engineering and Technology iy

1. Course Summary

The course introduces the basic concepts of complex analysis and partial differential equations, The course
encompasses the essentials of statistics, probability theory and numerical solution of differential equations
Students are taught the probability theory and statistical distributions needed to quantify uncertainty and
accuracy of information. The significance and use of numerical methods for solution of ordinary and partial
differential equations are emphasired in this course. The utility of complex analysis to solve complex
engineering problems and that of partial differential equations in modeling real world problems are
highlighted. The students will be able to implement probabilistic /numerical technique to solve a diverse
range of applied mathematical problems using MATLAB

1. Course Sire and Credits:

Number of Credits 04

Credit Structure (Lecture: Tutorial: Practical) 3:1:0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Mathematics and Statistics
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

C0-1. Define and explain the concepts of correlation, regression, random variables, probability
distribution, partial differential equations and complex analysis

CO0-2. State theorems and solve simple problems in partial differential equations, complex analysis,
probability, probability distributions

CO0-3. Apply numerical methods to solve ordinary and partial differential equations using MATLAR

C0-4, Solve complex engineering problems associated with numerical methods using MATLAS

CO-5. Analyze real world problems associated with probability, probability distributions, partial
differential equations and complex analysis

CO-6. Construct the Bar chart, ple chart, Histogram, Box-plot and fitting of curves by using
MATLAB

4, Course Contents

Unit 1 (Partial differential equations): Basic concepts, classification of first order partial differential equations.
Solutions' by Lagrange’s method. Classification of second order linear partial differential equations, Solutions
ol heat, witve and Laplace's equations by method of separation of variables

‘Unit 2 (Probability and Probability distribution): Review of basics of probability, conditional probability and
Bayes” theorem. Random variables, probability distributions. Probability density function and cumulative
dentity function. Mean and variance of distributions. Binomial, exponential and normal distributions.

Unit 3 {Complex analysis): Complex valued funttions, limits, continuity and differentiability. Analytic functions
and Cauchy-Riemann equations. Construction pl.analytic functions, Harmonic functions. Complex line integral,
Cauchy’s integral theo and integral \‘n-rrnu!nf Taylor and Laurent series. Singularities and residues, Cauchy's

meeting on 14

phy 2023
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Unit 4 (Correlation and Regression): Review of statistics, Contingency, correlation and regression Curve fitting:
Least squares method - polynomial, exponential and power fit.

Unit 5 (Numerical Methods): Types of errors, numerical solution of ordinary differential equations by single-
step methods = Euler's, modified Euler's and Runge-Kutta methods. Multi-step methods = Milne's and Adams’
methods. Solution by MATLAB bullt-in function oded5,

Unit & (Finite Difference Method): Finite differences, explicit methods for one dimensional heat and wave
equations, stability conditions. Implicit method for one dimensional heat eguation. Finite difference
techniques for the solution of two dimensional Laplace’s and Polsson’s equations on rectangular domain

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) Outcomes (PSOs)
PO-1| PO-2| PO-3| PO-4| PO-5| PO-6| PO-7| PO-8| PO-9 | PO-10 |PO-11] PO-12| PSO-1 | PSO-2] PSO-3

o1 3 3 3

. oz | 2 2 2 2
3] 3| 3| 2 1 3 1
Co-4 3 3 2 2 1 1 3 2 1
cos| 3 3 2 2 1 3 2 1
cos | 3 3 1 1 1 3 1 1

6. Course Teaching and Learning Methods

Teaching and Learning Methods Durationinhours | Ot Duration
Face to Face Lectures a5
Demonstrations
1. Demonstration using Videos 00 00
2. Demonstration using Physical Models / Systems 00
3. Demonstration on :-Cumputer 00
Numeracy
. 1. Solving Numerical Problems | 00 i
Practical Work
1. Course Laboratory 00
2. Computer Laboratory 15
3. Engineering Workshop / Course/Workshop /
Kitchen o 15
4, Clinical Laboratory 00
5. Hospital 00
6. Model Studio 00
Others
1. Case Study Presentation 0o
2. Glest Lecture 0o
.'\ll o L 3:._1 mdustry / Field Visit 00 0o
o A I.rBﬁln Storming Sessions 00
5. Group Discussions 00
/ + [ 6. Discussing Possible Innovations 00
0 Mid Terms, Laboratory Examination/Written Examination, Presentations 10
o i L '_ 8 Total Duration in Hours 70
w7 Approved by the Academi 26" meeting held on 14 luly 2022 Page 107 of 296
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7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the Programme
Specifications document pertaining to the B.Tech, Programme. The procedure to determing the final course
marks is also presented in the Programme Specifications document,

The evaluation guestions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the fnllnwirm Table.

For Theory Courses Only
m&cmmmmwmmﬂmmn

Component 1: CE (60% weightage) | 0 . =

Subcomponent Type B | Term Tests Assignments | e

€0-1 X e

(g cod X UG F
m —]

€o-3 X e

co-4 - R

o5 . [% b

€0-6 > T N

The details of number of tests and assignments to be conducted are presented in
the Academic Hel,ul\a.tions and Prn!rammz Specifications Document

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the

beginning of the semester.
Course reassessment policies are presented in the Academic Regulations document.
8. Achieving COs
The following skills are directly or indirectly imparted to the students in the following teaching and learning
methods.
S.No| Curriculum and Capabilities Skills How imparted during the course
L Knowledge Classroom lectures
2. Understanding Classroom lectures, Self-study
3. | Critical Skills Assignment
4. | Analytical Skills _ Assignment
5. Problem Solving Skills Assignment, Examination
6. Practical Skills Assignment
| 7. Group Work -
8. Self-Learning Self-study
9, Written Communication Skills Assignment, Examination
10. | Verbal Communication Skills -
11. Presentation Skills -
12. | Behavioral Skills -
13, . | Information Management Assignment
14_ -} Personal Management -
O <38 ]| Leadership Skills

L ¥ 1
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and Bartlett
2. Richard Burden and Douglas Faires, 2017, Numerical Analysis, 9th edition,

Massachusetts, Brooks/Cole
3. Erwin Kreyszig, 2015, Advanced Engineering Mathematics, 10th edition,
John Wiley & Sons Inc

b. Recommended Reading
1. Rao V. Dukkipati, 2011, Applied Numerical Methods using MATLAB, 1st

edition, New Delhi, New Age

2. M. K.Jain, 5.R.K, lyengar and R.K. Jain, 2008, Numerical Methods, New
Delhi, New Age

3. lames Brown and Ruel Churchill, 2017, Complex Variables and Applications,
Bth edition, McGraw Hill Education

4. Sheldon Ross, 2013, A first course in probability, 9th edition, Pearson

education
5. Richard A. Johnson, 2011, Miller and Freund's — Probability and Statistics for
Engineers, 8th edition, Prentice hall India

c. Magazines and Journals

d. Websites
1. bhttp:y//nptel.ac.in

2. https://ocw.mit.edu/index.htm
3.

e. Other Electronic Resources

1. https://www.khanacademy.org/
2. tutorial.math.lamar.edu/
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Course Specifications: Linear integrated Circuits

Course Title Linear Integrated Circuits

Course Code | ECC208A

Course Type Core Theory

Department | Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

This course deals with linear integrated circuits fabrication and applications in electronic circuits. The
students are taught fundamentals, characteristics, and application of Linear ICs. The students are taught to
solve numerical problems on fundamentals and applications. Students are trained to design, model, simulate
and analyze active filters and multi-vibrators. Application of linear ICs in bullding ADCs, DACs, PLLs and filters
s emphasized.

2. Course Size and Credits:

Number of Credits 04

Credit Structure (Lecture: Tutorial: Practical) | 3:1:0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 100

Pass Criterion As per the Academic Re!ulﬂbuns
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO-1. Explain Integrated Circuit fabrication processes, op-amp fundamentals and characteristics

C0-2. Discuss the various linear and non-linear applications of op-amps

C0-3. Design, compute and analyse op-amp based circuits

CO-4. Analyse the functionalities of linear and nonlinear 1Cs for various applications

CO-5. Design, model and analyse active filters, wavelorm generators, A/D and D/A converters
4. Course Contents

Unit 1 (Introduction to Integrated Circuits): Classification of ICs, IC chip size and circuit complexity,
fabrication processes of ICs, fabrication of a typical circuit, active and passive components of 1Cs:
Transistors, diodes, resistors, capacitors, inductors; Fabrication of Field Effect Transistors, Recent
trends in IC technology, Advantages of ICs over discrete components

Unit 2 {Operational Amplifier Fundamentals and Characteristics): Basic information of op-amp, ideal op-amp,

open lpop operation of op-amp, feedback, imverting amplifier, non-inverting amplifier, voitage follower,
differential amplifier, differential and common mode gains, CMRR, op-amp internal circwt, transfer charactenstics,

low frequency small signal analysis of differential amplifier, current mirror, input resistance, active load, level

shifters, output stage, 741 op-amp; DC Characteristics: input bias current, input offset current, input offset

voltage, output offset voltage and thermal drift; AC characteristics: frequency response, !.':,ll.'ullly_'j slew rate;
anabyiis of data sheets of an op-amp ’IJII"‘II. f
lemmmwfmtf umnmur-mruqmdm @

follower, trlnmndu;@nu amplifier, transresistance amplifier, op-amp crcuits using diodes: half wave régtifier, :
| wave wmm “girecision rectifiers, peak detector, clipper, clamper; log and antilog amplifier, Integratbe, s o ‘_*
i f t:l'lw:mr, tero crossing detector, window detector, Schmitt trigger, astable multbibrator, *—5..\ '

4.'r'
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monostable multhibrator, 555 timer; functional diagram, astable and moncstable operation, Schmitt trigger; Sine
wave generator, triangular wave generator, function generator IC 5032, audio power amplifier, series op-amp
regulator, IC voltage regulators, 723 general purpose regulator. Simulation using standard circuit simulation tools

Unit & [Active filters and Phase Locked Loops (PLLs)): First, second and higher order low pass filter, high pass
filter, band pass filter, band reject filter, all pass filter;, state variable filters, switched capacitor filters; PLL: basic
principles, phase detector, voltage controlled oscillator, low pass filter

Unit 5 {D/A and A/D Converters): Introduction, basic DAC techniques, weighted resistor DAL, R-2R ladder DAL,
mverted R-2R ladder, flash ADC, counter type ADC, sarvo tracking ADC, successive approximation converter, dual-
siope ADC, DAC/ADC specifications: resolution, inearity, accuracy, monotanocity, settling time, stability

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POz) mﬂ . F’T
po-1| po-2| ro-3] po-4] ros| Po-6| Po-7| Po-8| Po-8| PO-10|PO-11 PO-12| PsD-1] PsO-2| PsO-3
. co1| 3 3
2| 3 3
o3| 3] 3] 2]1 3
co4| 3 2 | 1 3
o5 | 3 2 | 1 3

3: Wery Strong Cantribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Total Duration
in Hours
Face to Face Lectures 40
Demonstrations
1. Demonstration using Videos 03
2. Demonstration using Physical Models / Systems 00
3. Demonstration on a Computer 02
Numeracy
1. Solving Numerical Problems
Practical Work
. 1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop [/ Course/Workshop /
Kitchen
4. Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry / Field Visit
4. Brain Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations &
Mid Terms, Laboratory Examination/Written Examination, Presentations & 2 1M r‘) w

Total Duration in Hours s A0 j//
and Reassessment ,, 5

e "%

Teaching and Learning Methods Duration in hours

05

15
|

8|8|8|8|8|8| |8|8|8| 8 |8|8
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The details of the components and subcomponents of course assessment are presented in the Programme
Specifications document pertaining to the B.Tech. (Electronics and Communication Engineering) Programme
The procedure to determine the final course marks is also presented in the Programme Specifications
document.

The evaluation gquestions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation

Component 1: CE (60% welghtage) | M“
Subcomponent Type b Term Tests Assignments | r
Co-1 X &
€0-2 X . =
C0-3 X 5i
co-4 X T
CO-5 X T O e

The detalls of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document,

B. Achieving COs
The following skills are directly or indirectly imparted to the students in the following teaching and learning
methods:
S.No | Curriculum and Capabilities Skilis__| How imparted during the course
1. Knowledge Classroom Lectures
2| Understanding Classroom Lectures, Self-study
3 Critical Skills hs;iinmtnt
4. | Analytical Skills Assignment
5. Problem Solving Skills Assignment and Exam
6. Practical Skills Assignment
7. Group Work Assi nt
8. | Self-Learning Self E:m&ng
9, Written Communication Skills Assignment
10. | Verbal Communication Skills -
11, Presentation Skills Assignment
12, Behavioral Skills -
13. Information Management Assignment
14. | Personal Management -
15. | Leadership Skills -

9. mﬂmm

"a Essential Reading

1. Course Notes

2. Choudhary D.R, and Jain 5. (2010) Linear Integrated Circuits. New Age

international

fx;ct/a
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3. Gayakwad, R.A., (1993) Op Amps and Linear Integrated Circuits. ath Edition. PHI
Publication
b Recommended Reading
1 Coughlin, Driscoll (2001) Operational Amplifiers and Linear Integrated Circuits.
4th Edition, PHI Publication
Salivahanan (2008) Linear Integrated Circuits. 1st Edition. McGraw Hill
Botkar, K.R. (1993) Integrated Circuits. 9th Edition. Khanna Publication
Wiiliam D. Stanley, (2009) Operational Amplifiers with Linear Integrated
Circuits. 4th edition, Pearson Education
& Magazines and Journals
1. IEEE transaction on circuits and systems
d  Websites
1. http://www.tridenttechlabs.com
2 http://www.advancedchipdesigns.com
Other Electronic Resources
1. httpsy//ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-
. 012-microelectronic-devices-and-circuits-spring-2009/
1. Multisim and P-spice

e e
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Course Specifications: Electromagnetic Theory

Course Title Electromagnetic Theory

Course Code ECC209A

Course Type Core Theory

Department Electronics and Communication Engineering

Faculty Engineering and Technology

1. Course Summary

This course deals with the principles of electrostatics, electromagnetics and their applications. The course
emphasizes the essential principles and laws, used in analysis of electromagnetic waves and fields. Students
are taught vectors, electrostatics, magnetostatics, propagation and reflection of electromagnetic waves.
Students are trained to use standard tools to analyse the field distribution and propagation of

electromagnetic waves.
. 2. Course Size and Credits:
Number of Credits 04
Credit Structure (Lecture: Tutorial: Practical) 3:1:0
Total Hours of Interaction 60
Number of Weeks in a Semester 15
Department Responsible Electronics and Communication Engineering
Total Course Marks 100
Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)

After the successtul completion of this course, the student will be able to:

CO-1. Explain the concept of wvector, co-ordinale systems, electrostatics, magnetostatics and

electromagnetic waves

CO-2. Derive Gauss Divergence theorem, Stokes’ theorem, continuity equation, Maxwell's equations, wave
equations, solutions of Laplace equation and uniform plane waves

C0-3. Solve simple problems of electrostatics and electromagnetic wave propagation

CO-4. Solve complex problems of capacitance, potential field, electric field and electric force

C0-5. Anabyre the concepts of divergence and curl, Faraday™s laws of magnetic induction

C0-6. Use standard software tools to solve and analyse specific parameters of electrostatics,
magnetostatics and time varying magnetic fields

4, Course Contents

Unit 1 (Introduction to Field Theory): Review of vector analysis, Scalar and Vector product, gradient,
divergence, curl and their physical interpretation, line integral, surface integral, volume integral, stokes
theorem, rectangular, cylindrical and spherical co-ordinate system and their transformations.

4 By
Unit 2 mniul: Coulomb’s Law electrostatic force, Electric field intensity, Electric potential, Electric
potential ditference, Electric dipole and equipotential surfaces, Electric flun density, displacement flux,
ﬁ{"‘ El&!ﬁc]hld imensity and Electrostatic potential due to point charges, line charge, surface charge and
@ L wolume, charge distribution. Gauss's law and its applications; Divergence and Gauss divergence
/ 'Ihbnfih, Ohm's law, continuity equations and relaxation time; Capacitance, Energy and energy density in

Approved by the Act
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electrostatic fields; boundary conditions; dielectric- dielectric, dielectric-conductor. Poisson's and Laplace's
equations: solution to Laplace's equations for problems of one dimension.

Unit 3 (Magnetostatics): Introduction to magnetic fieid intensity (H), Magnetic flux density (B), Ampere force
law (Biot Savart Law], energy stored in magnetic field, magnetic flux and magnetic flux density, Magnetic
scalar and wector potential and comparison with counterparts in electrostatics Lorentz force equation.
Faradays laws of EM Induction, Boundary conditions; Energy and energy density in a magnetic field

Unit 4 (Electromagnetic Waves): Electromagnetic Waves: Maxwell's eguations in integral and point form for free
space and material media, for sinusoidal time varying fields; Uniform plane wave propagation in varlous media;
relation between electric and magnetic fields; characteristics of plane waves in varlous media; Electric and
Magnetic wave equations and their solutions; Poynting vector and complex Poynting theorem, instantaneous and
average energy in plane waves, incidence of plane waves from dielectric-dielectric and dielectric- conductor
medium

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) w: P’:‘:l"
po-1| po-2| ro-3| Po-4| Po-5| Po-6| Po-7| Po-8| PO-9| PO-10|PO-11 PO-12| Pso-1| PSD-2l PsO-3
co1]| 3.] 12 2 1
Co-2 3 3 i ! 3 2
o3| 3 3 3 2 1 3 3
co-4 3 3 3 3 1 3 3
co5 | 3 3 3 3 3 3 3
Co-6 3 3 i 3 3 3 3
3: Very Strong Contribution, 2; Strong Contribution, 1: Moderate Cantribution

6. Course Teaching and Learning Methods

Teaching and Learning Methods Duration in hours T“I:: E:L:f““

Face to Face Lectures 40
Demonstrations
1. Demonstration using Videos
2. Demonstration using Physical Models / Systems
3. Demonstration on a"Cnmpu.rter
Numeracy
1. Solving Numerical Problems
Practical Work
1. Course Laboratory
2. Computer Laboratory

3. Engineering Workshop / Course/Workshop /
Kitchen

4. Clinical Laboratory

5. Hospital
6. Mode! Studio

Other
et o 71, Case Study Presentation
(m 2 J7 572, Guest Lecture
|7 3. industry / Field Visit
4. Brain Storming Sessions
& ©
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S.No | Curriculum and Capabilities Skills__| How imparted during the course
1 Knowledge Classroom lectures
2. Llnderstandﬂ Classroom lectures, Self-study
3. Critical Skills Assignment
4, Analytical Skills Assignment
5. Problem Solving Skills Assignment, Examination
6. Practical Skills Assignment
7. Group Work -
8., |.Self-Learning Self-study
«~9,.21 Written Communication Skills Assignment, Examination
Vel % m Verbal Communication Skills =

5. Group Discussions 00

6. Dlscussln! Possible Innovations 00
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented In the Programme
Specifications document pertaining to the B.Tech. (Electronics and Communication Engineering) Programme.
The procedure to determine the final course marks Is also presented in the Programme Specifications
document

The evaluation guestions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation

e
Component 1: CE (60% weightage) II" 3 r?;ra, i

Subcomponent Type P Term Tests Assignments

COo-1 X

CD-2 X

Co-3 X

cO-4 X i

CO-5 X ! g ¢

CO-6 X e L]

The details of number of tests and assignments to be conducted are presented in
the Academic Ihluhtions and Prg;ra mme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following teaching and learning
methods:

M iub 5.0
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11 Presentation Skills -

12. | Behavioral Skills =

13. Information Management Assignment
14. | Personal Management -
15. | Leadership Skills -

9. Course Resources

a. Essential Reading
1. Class Notes
2. Jr. Hayt and Bucker, 2006, Engineering Electromagnetics, Tth Edition,
McGraw Hill
b. Recommended Reading
1. Jordan & Balman, 2006, Electromagnetic Waves and Radiating System, 4th
Edition PHI
2. Johan D. Kraus, 2005, Electromagnetics, 4th Edition, McGraw Hill
. 3. David K. Cheng, 2009, Fields and Waves Electromagnetics, 2nd Edition,
Addison Wesley
4. B.Guru & H. Hiziroglu, 2004, Electromagnetic Field Theory Fundamentals,
2nd Edition, Cambridge University Press
5. K. E.Longren, 5. V. Savov and R. ). Jost, 2009, Fundamentals of
Electromagnetics with
MATLAB, PHI
6. Martin A. Plonus, 1978, Applied Electromagnetics, 2nd Edition McGraw Hill
¢. Magazines and Journals
1. IEEE Transactions on Microwave Theory and Technigues
d. Websites
1. www. web mit.edu/jbelcher/www/anim_html
e. Other Electronic Resources
1. PCHardware
2. MATLAB software tool

Mk,
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Course Specifications: Microprocessors and Microcontroliers

Course Title Microprocessors and Microcontrollers
Course Code ECC210A

Course Type Core Theory

Department | Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

This course deals with the architecture and applications of microprocessors and controllers. This course
facilitates the students to understand the concepts of architecture and operation of embedded processors
and controllers. Students are taught to program microprocessors and controllers to realize the given
functionality. Students are trained to solve practical problems involving interfacing of microprocessors and
controllers with the external peripherals.

. 2. Course Size and Credits:
Number of Credits 04
Credit Structure (Lecture: Tutorial: Practical) | 3:1:0
Total Hours of Interaction 60
Number of Weeks in a Semester 15
Department Responsible Electronics and Communication Engineering
Total Course Marks 100
Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Dutcomes (COs)
After the successiul completion of this course, the student will be able to:

CD-1. Explain architectures of microprocessors, microcontroliers and their applications in embedded
systems

C0-2. Describe concepts of peripheral interfacing and programming of microprocessors. and
microcontrollers

CO-3. Program and verify functionality of given application using microprocessor or microcontroller

. CO-4. Perform external peripheral interfacing using microprocessor or microcontroller for a given

application

CO-5. Design applications using microprocessors, microcontrollers and embedded board with external
peripherals

4. Course Contents

Unit 1 (introduction to Microprocessor): Overview on evolution of Microprocessors (from 4004 to i7), Intel
B0B5 and BOBS Architecture, Bus Interface Unit and Execution Unit, The instruction Pipeline, Data and
Address Bus Configuration, Memory Segmentation, Memory Address generation, |/O Port addressing.
Functions of all signals, Minimum and Maximum Mode signals, Bus Cycles, Bus driver B288

Unit 2 [Programming the Microprocessor): Addressing Modes, Instruction Set in detail, Assembler directives,
Assembily Language Programming, Macros, DOS function, interrupt processing, Types of interrupts, Internal
Lo « =I5 ,-»‘:.

,__M i H‘Hﬂ&nﬁ interfacing and applications using 8086): Memary interfacing, Programmable Peripherals
0{ interface-8255, Programmabile /O interface B254, Programmable Interval Timer B251 Programmable USART,

w Interrupt Controfler I.!S’_I

f ll.m'lt -l. {Introduction ﬂl Wl introduction to Microcontroller, Difference between
Moo T "Mncmprncum and mmtrjgﬁﬂ. Difference between CISC and RISC Microcontrollers,

26" meeting held on 14 July 2022 Page 118 of 296

oot |25,

il Ta
¥ \..-.]'._,._‘3

ot
Vg Ammdbvthemdnm:{: L

\aiah Univar
H T ..,1.:5._', 2



Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

Advantages and applications of Microcontrollers, Evolution of 8051 family, Architectural features of 8051,
Programming model, pin details, 1/0 Ports, Addressing modes

Unit 5 (Programming the Microcontroller): Instructions set of B051, Counters and Timers programming, RS
232 standard, Serial /O in 8051, Interrupts in BO51, Interrupt based Timer/Counter and Serial programming

Unit & [Peripherals interfacing and applications using B051): External memory interface, LCD, ADC, DAL,
Sensor, seven-segment display, DC molor, Stepper Molor, Keyboard, Interfacing using 8255

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) wﬂ Pw
po-1| po-2| Po-3| po-4| Po-5| Po-6| PO-7| PO-8| PO-9| PO-10|PO-11] PO-12] Ps0-1] Pso-2] PsO-3]
co1 | 3 3
2| 3 i
s 51 2] 2] 21> 2
sl s al2]=2]s 2 3
wsl 51 2121 21)> 2 3

3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Teaching and Learning Methods Durationinhours | 0% buation
Face to Face Lectures 40
Demonstrations
1. Demonstration using Videos
2. Demonstration using Physical Models / Systems
3. Demonstration on a Computer
Numeracy
1. Solving Numerical Problems
Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen
4. Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry / Field Visit
4. Brain Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations
Mid Terms, taboratory Examination/Written Examination, Presentations 10
T Total Duration in Hours 70

8(8|8

15

==
-
un

8|8|8| 8 |8|8

05

g|8|8|8|8|%

™

i

f’i) C
.I*//Qy‘l. Course Assessment and Reassessment
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The details of the components and subcomponents of course assessment are presented in the Programme
Specifications document pertaining to the B.Tech. (Electronics and Communication Engineering) Programme.
The procedure to determine the final course marks is also presented in the Programme Specifications
document.
The evaluation guestions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation

Companent 1: CE (60% weightage) WW
Subcomponent Type B Term Tests lulgmurm [y P

Co-1 X i ’,!F

co-2 X Yot

co-3 X X i__ _

Co-4 X :-' -

CO0-5 X E :
. The details of number of tests and assignments to be conducted are presented in

the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester,

Course reassessment policies are presented in the Academic Regulations document.

B Achieving COs
The following skills are directly or indirectly imparted to the students in the following teaching and learning
methods:
5.No | _Curriculum and Capabilities Skills | How imparted during the course
1 Knowledge Classroom lectures
2 Understanding Classroom lectures, Self-study
3 Critical Skills Assignment
a3 Analytical Skills Assignment
5 Problem Solving Skills ksi.!nmem. Examination
. 6 Practical Skills Assignment
7 Group Work -
B Self-Learning Self-study
9 Written Communication Skills Assi!nment, Examination

10, Verbal Communication Skills -

11. Presentation Skills -

12. | Behawvioral Skills =

13. Information Mam!ernent ﬂ.ssignment
14. | Personal Management -
15. | Leadership Skills ~

9. Course Resources

a E.Mill Reading
& 1. Class Notes
,-".“-0 3 5 _:'-'f 2. Brey, Barry B. (2008), ‘The intel Microprocessors’, Prentice Hall Press.
@ - 40 '~'",Jh. 3. Mazidi, Muhammad Ali, Janice Gillispie Mazidi, and Rolin McKinlay D.
/ 2 'l)}"’ (2006),' The B0S1 microcontroller and embedded systems: using Assembly
qt'j\- -l"ll .«_4‘_{][—., ;(T‘- @
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and C', Vol, 626, Pearson/Prentice Hall,
b. Recommended Reading
1. Ray, Ajoy K., and Kishor,M., Bhurchandi(2006) Advanced microprocessors
and peripherals: architecture, programming and interfacing, Tata McGraw
Hill Education Private Limited.
2. Uu, Yu-Cheng, and Glenn Gibson, A. (1986) Microcomputer systems: the
BOB6,/B08A family architecture, programming and design
3. Ayala, Kenneth). (2004] The 8051 microcontroller, Cengage
Learning.Magazines and
¢. Journals
1. The IUP Journal of Electrical and Electronics
2. Microcomputer Journal
3. Electronic Engineering Times
4. The Computer Journal
d. Websites
1. www.sci.electronics.com
2. httpy//www.embeddedrelated.com/usenet/embedded. php
e. Other Electronic Resources
1.  https://www electronicshub.org/difference-between-microprocessor-and-
microcontrolier/

{:I{ \ ".‘:;.;‘-:
3 A ;.--.j-g-,;r' fas on
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Course Specifications: Measurements and Instrumentation

Course Title Measurements and Instrumentation

Course Code ECC211A

Course Type Core Theory

Department Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

The aim of this course is to Introduce the principles of electrical and electronics measurements
instrumentation. It deals with measurement system which includes sensors and transducers, signal
conditioning circuits, recording, display devices, signal generators and function generators. This course also
deals with static, dynamic characteristics of measurement system,

2. Course Size and Credits:

. Number of Credits
Credit Structure (Lecture; Tutorial: Practical) | 3:1:0
Total Hours of Interaction 60
Number of Weeks in a Semester 15
Department Responsible Electronics and Communication Engineering
Total Course Marks 100
Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

1. Course Outcomes (COs)

After the successful completion of this course, the student will be able to

CO-1. Describe measurement standards, measurement units and measurement systems

CO-2. Explain the principles and applications of signal and function generators

CO-3. Describe different sensors and their usage in various applications

CO-4. Analyse the models of measurement systems and analyze their static and dynamic characteristics

CO-5. Design appropriate signal conditioning circuits and choose recording / display devices

CO-6. Design of instrumentation for a system and measure resistance, capacitance, inductance, current,
. voltage and power

4. Course Contents

Unit 1 {Introduction to Measurements and Instrumentation): Introduction and Basics of
Measurements, Instrument types and Performance characteristics, Errors in Measurements,
Problems encountered during measurement of living system and solution for the same,
Calibration and Standards

Unit 2 (Sensors and Transducers): Introduction to Sensors and Transducers, Data Acquisition and
Sensors Classification, Types of Sensors and Tra nsducer; Mechanical Sensors (Force Sensor,
Pressure Sensor, Flow Sensor, Speed and Velocity Sensor, Accelerometer, Gyroscope, Other types
of Mechanical Sensors); Temperature Sensors , Optical and Chemical Sensors

Unit 3 (Bridge Measurement): Bridge Circult: Definition, Advantages, Types and differences
between them. Introduction to Resister, Capacitor and inductor Basics, D.C Bridges (Wheatstone
Bridge, Kelvin's Bridge and Kefvin's Double Bridge); A.C Bridges (Inductance < Maxwell's
Inductance Bridge, Maxwell's Wein Bridge, Hay Bridge and Anderson's Bridge Capacitanée — De-
Sauty Bridge, srcher'i_r_ri:a'ridle arid Wien Bridge Shielding and Grounding of Bridges)

Approved by the aitu;ﬁ*muﬂn;hﬂdmumwznzz ' : a!“ﬁ;uu%
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Unit 4 (Display Devices): Basics of different kinds of Display Devices, Cathode Ray Tube, Cathode
Ray Oscilloscope, LED and LCD, Applications. Electronic and Digital Instruments: Signal
conditioning circuits, function generator, Basics of Electronics and Digital Instruments, Electronic
Multimeter, Tachometer, Velocimetry, Vibrometry, Flow meter, IR Camera, Weather
measurement, Applications.

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) wﬂ mm
po-1| po-2| po-3| Po-4| Po-5| PO-6| PO-7| PO-8| PO-9| PO-10[PO-11] PO-12| PSO-1] PsO-2] pso-3]
CO-1 3 3
Co-2 i 3
Co-3 3 1 2 3
Co-4 E] i 2 3
. CO0-5 3 2 i 1 3
CO-6 3 2 1 3 3

3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Teaching and Learning Methods Durationinhours | 't Duroeon
Face to Face Lectures 40
Demonstrations
| 1. Demonstration using Videos 05 05
2. Demonstration using Physical Models / Systems 00
3. Demonstration on a Computer 00
Numeracy 15
1. Solving Numerical Problems 1 15
Practical Work
1. Course Laboratory oo
2. Computer Laboratory 00
. 3. Engineering Workshop / Course/Workshop / 00 00
Kitchen
4, Clinical Laboratory 00
5. Hospital 0o
6. Model Studio o0
Others
1. Case Study Presentation 00
2. Guest Lecture 00
3. Industry / Field Visit 0o 00
4. Brain Storming Sessions 00
5. Group Discussions o0
6. Discussing Possible innovations 00
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70
7. Course Assessment and hm .

The details of the components ﬂd‘mh:umpumnts of course assessment are presented in the Programme

Specifications m"*ﬂ}\ﬂ"ﬁ' to the B.Tech. (Electronics and Communication Engineering) Pedramme
The procedure Wl‘l‘ql‘ﬂ' EQ' final course marks s also presented in the Programme Spukﬂghnnsmj

document ﬁ%""/
Approved by the nig Cowditil at its 26™ meeting held on 14 July 2022 - Page 123 of 296
SV K@t e

: i




Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

The evaluation questions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only

Component 1: CE (60'% weightage)
Subcomponent Type B | Term Tests Assignments | 100 Mark:

C€o-1 X

Co-2

co-3 X

co-4 X

CO-5 X

Co-6 X e

4 S
The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following teaching and learning
methods:

S.No | Curriculum and Capabilities Skills | How imparted during the course

1 Knowledge Classroom lectures
2. Understanding Classroom lectures, Self-study
3. Critical Skills Assignment
4. | Analytical Skills Assignment
5. Problem Scliwin! Skills Assignment, Examination
B. Practical Skills Assignment
__?. Group Work -
8. | sell-Learning Sell-study
9. Written Communication Skills Assignment, Examination

10. | Verbal Communication Skills -
11. Presentation Skills -
12 Behavioral Skills -
13, Information Man agement Ass};nrnent
14, | Personal Management -
15. | Leadership Skills -
9. Course Resources
o
1;Fszisnntla| Reading
O 25 P 1 ClassNotes
Qf.-‘ v b 2. K Sawhney, (2008) Electrical and Electronic Measurements and
T AT Instrumentation, Dhanpatrai and 5ons, New Delhi.
3. Cooper D. :nd_,al_i.n_. Heifrick (2009) Modern Electronic Instrumentation and
Mtuuﬁng‘]:&hhhques, PHI
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b. Recommended Reading
1. Carr.[2003) Elements of Electronic Instrumentation and Measurements, 3rd Edition,
Pearson Education
2. 'Walt. (2003) Instrumerntation Reference Book, 3rd Edition, Elsevier Science
3, Bell. {2002) Electronic Instrumentation and Measurements, Prentice Hall of India
4, Bentley. (2000) Principles of Measurement Systems, 3rd Edition, Pearson Education

¢. Magazines and Journals
1. IEEE Transactions on Instrumentation and Measurement
2. Journal of Instrumentation (JINST)
3. Journal of Instrumentation Science and Technology
4. Journal of Instrumentation Technology and Innovations
5. Instrument Society of India Journal
d. Websites
1. http://www.ieee-ims.org
2. http://www.ni.com/academic/measurements.htm

e. Other Electronic Resources
1. Trainer Kits
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Course Specifications: Linear Integrated Circuit Laboratory

Course Title Linear integrated Circuit Laboratory

Course Code | ECL212A

Course Type Laboratory

Department Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary
This lab course deals with simulation and experimental aspects of linear Integrated Circuits. This lab course

facilitates students to design, model, simulate and bulld electronic systems using Linear Integrated Circuits
Students are trained to use standard software tools for simulation and build electronic circuits.

2. Course Slze and Credits:

Number of Credits 01

Credit Structure [Lecture: Tutorial: Practical) 0:0:1

Total Hours of Interaction 30

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 50

Pass Criterion As per the Academic Re!ull'tions
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)

After the successful completion of this course, the student will be able to

€O-1. Design electronic circuits using Nnear I1Cs for various applications

CO-2. Construct /Build electronic circuits using Linear ICs

C0-3. Test, evaluate and compare the performance of electronic circults with theoretical designs
CO-4. Write laboratory report as per the prescribed format

4, Course Contents

Op-Amp Characteristics using IC741
Op-amp Application: Inverting and Non Inverting Amplifiers

Op- amp Application: Integrator and Differentiator

Dp-amp Application: Comparator and Schmitt Trigger

Design, Construction and Testing of Precision Rectifier (Half Wave and Full Wave)
Design, Construction and Testing of IC 555 as Astable and Monostable Multivibrator
Design, Construction and Testing of Active Filters

Study of Function Generator IC 8038 and Audio Power Amplifier

Op-Amp Voltage Regulator IC 723
10 | Systeim Design/DAC and ADC
11| System Design/PLL

D00l | O U e ]| | e
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5, Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) mm
po-1| p0-2| po-3| po-a| po-s| Po-6| Po-7| Po-8| PO-9| PO-10[PO-11] PO-12| PsO-1 Ps0-3
C0o-1 3 3 2 1 3 3 ]
CO-2 3 3 2 1 3 3 3
co-3 3 3 2 1 3 3 2
co-4 3 3 3 1
3: Very Strong Contribution, 2: Slmn! Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Total Duration
in Hours

Face to Face Lectures 00
Demonstrations
1. Demonstration using Videos
2. Demonstration using Physical Models / Systems
3. Demonstration on a Computer 03
Numeracy
1. Solving Numerical Problems
Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen
4. Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry / Field Visit
4. Brain Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 40

Teaching and Learning Methods Duration in hours

8

8|8(8|8|8|8| [8|8(8| 8 |88

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the Programme

Specifications document pertaining to the B.Tech. (Electronics and Communication Engineering) Programme,

The ptmd:gre to determine the final course marks is also presented in the Programme Specifications

dﬂ(ufﬂh%}'

Thj'ﬁii'uation guestions are set Lo measure the attainment of the COs. In either component
h{\ {CE qu' SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table

“ L@m&aﬁ..

W3, Rt o rar
Approved by the Academic Countil atits 26" meeting held on 14 July 2022 . Page 127 of 296
WNasinre r =

T iy



Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

For Laboratory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE(S0x Weightage) L.
[40% Weightage)
Conduct of Labora
Subcomponent Type : Reoot s vma | Laborstory SEE
CO-1 X X
co-2 X X
Co-3 X X
Co-4 X X
The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document

The Course Leader assigned to the course, in consultation with the Head of the Department,
. shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

B. Achieving COs
The following skills are directly or indirectly imparted to the students in the following teaching and learming

methods
S No| Curriculum and Capabllities Skills__| How imparted during the course
I Knowledge Laboratory Demaonstration
7. Understanding Laboratory Demonstration and
Performing Experiment
3. | Critical Skills Performing Experiment
4. | Analytical Skills Performing Experiment
5. Problem Solving Skills Performing Experiment
6. Practical Skills Performing Experiment
7. Group Work -
8. | Self-Learning Self Study
9. Written Communication Skills Lab Reports
. 10. | Verbal Communication Skills -

11. Presentation Skills -
12. | Behavioral SKills_ =
13. | Information Management Lab reports
14. | Personal Management -
15. | Leadership Skills -
9. Course Resources

a. Essential Reading
1. LabManual

2. Coughlin, Driscoll (2001) Operational Amplifiers and Linear Integrated,,

Circuits. 4th edition, PHI Publication --ffd,

b. Recommended Reading

._:.d
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1. Gayakwad, R.A. (1993) Op - Amps and Linear Integrated Circuits. 4th
Edition, PHI Publication

2. Moore, ). P. (1968) Integrated Circuit Laboratory Manual, 1st edition, Hickok
Teaching Systems

3. Bell, D. A. (1997) Laboratory Manual for Operational Amplifiers and Linear ICs,
2nd edition

. Magazines and Journals
2. IEEE transactions on circuits and systems

d. Websites
3. http://www tridenttechlabs.com
4. http://www.advancedchipdesigns.com

e. Other Electronic Resources

3. https://oow.mit.edu/courses/electrical-engineering-and-computer-
science/6-012-microelectronic-devices-and-circuits-spring-2009/

4, Multisim and P-spice

t‘vjmtr X
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Course Specifications: Microprocessors and Microcontroliers Laboratory

Course Title Microprocessors and Microcontrollers Laboratory
Course Code ECL213A

Course Type Laboratory

Department | Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

This laboratory deals with developing applications using microprocessor and microcontroller. The students
are taught programming microprocessor, microcontroller and embedded board such as Arduino. Students
are trained to soive practical problems involving interfacing of microprocessors and controllers with the
external peripherals. In addition, students are trained to design applications for given practical scenarios.

2. Course Size and Credits:

. Number of Credits 01
Credit Structure (Lecture: Tutorial: Practical) | 0:0:1
Total Hours of Interaction 30
Number of Weeks in a Semester 15
Department Responsible Electronics and Communication Engineering
Total Course Marks 50
Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

i, Course Outcomes [COs)
After the successful completion of this course, the student will be able to:

CO-1. Develop the assembly level program on a Microprocessor / Microcontroller for a given application
CO-2. Design circuits for performing given tasks using Arduino board

CO-3. interface external peripherals with Arduino board for given applications

CO-4. Demonstrate the developed designs for different applications

CO-5. Write the report as per the prescribed format

4. Course Contents

8086 microprocessor to p:rf-n?n-'{ arithmetic operations an 8 bit and 16 bit numbers using
EMU BOB6 software

2 8086 microprocessor to perform arithmetic operations on 8 bit and 16 bit numbers using
kit

3 | Code conversion: Binary to Gray & Gray to Binary using 8086 microprocessor

4 | Sorting a list of numbers in ascending & descending order using 8086 microprocessor

5

8051 microcontroller to perform arithmetic operations on 8 bit and 16 bit numbers using
software
6 3091 _gi}m::ontmlluf to perform arithmetic operations on 8 bit and 16 bit numbers using
o
7 Code conversions: Decimal to hexadecimal and vice versa using 8051
- 8 | Create a 10KHz square wave using Timer0
@ €| 9 | dmplement LED blinking and_gdin! using Arduino board
10 .| Interface LCD with Arduine board to display message
Interface IR and ultrasonic sensor with Arduino board

12 Design a stepger ator controller and traffic light controller
-
[ Sl o
o
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5. Course Map [CO-PO-PSO Map)

Programme Outcomes [POs) wﬂ . m}#
PO-1|PO-2| PO-3| PO4| Po-5| PO-6| PO-7| PO-2| PO-9| PO-10|PO-11| PO-12] PSD-1| PSO-2| PSO-3|
CO-1 3 1 2 3 3 3 i 3
C0-2 3 3 2 3 3 3 3 3
Co-3 3 3 1 3 3 3 3 3
CO-4 3 3 2 3 3 3l 3 3
CO-5 3 3 3
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution
6. Course Teaching and Learning Methods
Teaching and Learning Methods Durationin hours | 7Ot Duration
Face to Face Lectures 00
Demonstrations
1. Demonstration using Videos 0o 00
2. Demonstration using Physical Models / Systems 0o
3. Demonstration on a Computer 00
MNumeracy 00
1. Solving Numerical Problems | 00
Practical Work
1. Course Laboratory 30
2. Computer Laboratory 00
3. Engineering Workshop / Course/Workshop / 00 20
Kitchen
4. Clinical Laboratory 00
5. Hospital 00
6. Model Studio 00
Others
1. Case Study Presentation o0
2. Guest Lecture 00
3. Industry / Field Visit 00 00
4. Brain Storming Sessions 00
5. Group Discussions 00
6. Discussing Possible Innovations 00
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 40

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the Programme
Specifications document pertaining to the B.Tech. (Electronics and Communication Engineering) Programme.
The pmctdwd".lg-ﬂblnrmlnr the final course marks is also presented in the Programme Specifications
document. [~ _ &

lfﬁ evdluﬂ'ion questions are set to'measure the attainment of the COs. In either component
m <, |CE or. SEE) br subcomponent of CE, COs are assessed as lllustrated in the following Table.
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Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

For Laboratory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation

Component 1: CE (60% Weightage) i W
subcomponent e b | (VR | neponevia | WbormtorySeE
CO-1 X _i_
Co-2 X .! =
Co-3 X L.
co-4 X I
CO-5 X l

The details of number of tests and assignments to be conducted are prmnted in
the Academic Regulations and Programme Specifications Document

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester,

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs
The following skills are directly or indirectly imparted to the students in the following teaching and learning
methods:
S.No | Curriculum and Capabilities Skills | How imparted during the course
1. Enowledge Laboratory instruction
. Understanding Laboratory instructions and
expenments
3. | Critical Skills Laboratory work
4. | Analytical Skills Laboratory work
5. Problem Solving Skills Laboratory work
6. Practical Skills Laboratory work
7. Group Work Laboratory work
8. Self-Learning Laboratory work
g, Written Communication Skills Laboratory work, Examination
10. Verbal CnmmunEaMn Skills Laboratory Examination
11. Presentation Skills
12, | Behavioral Skills Course work
13. | Information Management Laboratory work
14. | Personal Management Course work
15. | Leadership Skills Laboratory instruction

9. Course Resources

a. Essential Reading
1. LabManual
o' 2= Brey, Barry B(2008), The Intel Microprocessors’, Prentice Hall Press
3. Mazidi, Muhammad Ali, Janice Gillispie Mazidi, and Rolin McKinlay, D.,
C s {2006), The 8051 microcontroller and embedded systems: using Assembly
/ > and C, Vol. 626. Pearson/Prentice Hall
+ b, Recommended Reading

i P ﬁﬁ,i\ﬁ (1 v({.u
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| 1. Ray, Ajoy, K. and Kishor Bhurchandi M. (2006) Advanced microprocessors
and peripherals: architecture, programming and interfacing,Tata McGraw
Hill Education Private Limited.

2. LiwYu-Cheng, and Glenn Gibson,A.(1986) Microcomputer Systems: The
B0B6,/B08S family architecture programming and design.

3. Ayala, Kenneth, J. (2004}, The 8051 Microcontroller, Cengage Learning.
c. Magazines and Journals
1. The IUP lournal of Electrical and Electronics
2. Microcomputer journal
3. Electronic Engineering Times
4. The Computer Journal
d. Websites
. 1. www.sci electronics.com
2. http://www embeddedrelated.com/usenet/embedded.php

2. Other Electronic Resources
1. https://www.arduino.cc/en/Tutorial/HomePage
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Course Specifications: Innovation and Entrepreneurship

Course Title Innovation and Entrepreneurship
Course Code BAUZ2OL1A

Course Type | Core Theory Course

Department Management Studies

Faculty Manaétment and Commerce

1. Course Summary

This course on Innovation and Entrepreneurship is introduced across all the
undergraduate programs with an aim to impart comprehensive knowledge of an
entrepreneurial ecosystem, Further, the course enables to develop entrepreneurial
skills by building entrepreneurial intentions among students. The students also gain
. knowledge on competencies to provide with necessary inputs for creation of new
ventures and scaling up existing startups. The students are also introduced to design thinking
process to nurture entrepreneurial way of thinking.

2. Course Size and Credits:

Number of Credits 03

Credit Structure (Lecture: Tutorial: Practical) | 3:0:0

Total Hours of Interaction 45

Number of Weeks in a Semester 15

Department Responsible Respective Department of the Faculty
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

. €O-1. Explain the concepts and process of Innovation as well as entrepreneurship

C0-2. Construct and apply the idea generation technigues

€0-3. Discuss the opportunities for launching of new venture and various entry strategies
CO-4. Examine innovative ideas for the creation and management of entrepreneurship
€0-5. Formulate and present a viable business plan to the investors appraisal

. Course Contents

Unit 1: Introduction to Entrepreneurship
Introduction tp entrepreneurship, Evolution of the concept, Entrepreneurial process, Types of
Entmpmﬂ!qﬁhlp - Social entrepreneurship, rural entrepreneurship. Characteristics of an

Entre_mn’ur Incorporation of a Company, Managing a Family Business, Corporate
#{intr_hp_gli'ieunhtp
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Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

Unit 2:

Innovation and Creativity: Types of Innovations. Identify Various Sources of ideas for New Ventures,
Methods Available for Generating New Venture ldeas - Creativity, Design Thinking and the
Techniques for Creative Problem Solving. Aspects of the Product Planning and Development Process.

Unit 3

New Venture:

Creating Opportunities, Resources, Role of New Ventures and Small Businesses in the Economy,
Types of Entry Strategies, Launch a New Venture and the Generic Strategies

Unit 4

Strategies to Sustain and Grow:

Strategies for Expansion, Joint Ventures, Acquisitions, Merges, Franchising, Growth Strategy,
Exit Strategy.

Unit 5 Business Plan

Business plan, scope and value of the business plan, step-by-step explanation of the business
plan, marketing plan, Organizational plan, financial plan (source of capital), entrepreneurship
maodels

5. Course Map (CO-PO-P50 Map)

Programme Outcomes (POs) '"'"'""u m
po-1|Po-2| PO-3| PO-4 | PO-5| PO-6 | PO-7| PO-8| PO-9| PO-10| PO-11 | PSO-§ PSO-3 PSO-3]
co1]| 2] 2] 2 2 3
2| 3 2 2 2 3 3 2
Co-3 3 3 2 2 F F
coa| 3| 2] 2]21]2] 3 3 3 2 3
cos| 2| 3 2 3 T

3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Teaching and Learning Methods Duration in hours T'";I :::urutiun
ours
Face to Face Lectures 20
Demonstrations
1. Demonstration using Videos 02 02
2. Demonstration using Physical Models / Posters 00
3. Demonstration on a Computer 0o
Numeracy
1. Solving Numerical Problems | 00 -
Practical Work
o fk Cﬁy‘p\f‘hbur:mw 00
{. « 3 2. Compufer Laboratory 0o 03
J A - '?;:Igugl neering Workshop / Course/Workshop / 03
!}‘D e Kitehen
/ _+“[_4. clinical Laboratony 00
Approved by the | at its 26™ meeting held on 14 July 2022 Page 135 of 296
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5. Hospital 00
6. Model Studio oo
Others

1. Case Study Presentation 05

2. Guest Lecture 01
3. Industry / Field Visit 02 15

4. Brain Storming Sessions 02

5. Group Discussions 04

6. L'Ilstussa'n! Possible Innovations 01
Mid Terms, Laboratory Examination/Written Examination, Presentations 05
Total Duration in Hours 45

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Program Specifications document pertaining to the UG Program. The procedure to determine
the final course marks is also presented in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component of Subcomponent of Evaluation

Component 1: CE (60% weightage) |

Subcomponent Type B | Terms Tests Assignments
co-1 X X
co-2 X DO |
COo-3 X =S
co-4 X ' x
€O-5 X | X!

The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, shall provide the focus of COs in each component of
assessment in the beginning of the semester to capture the Group Task evaluation parameters
such as: field visit, presentation of business plan, case study presentation on success and failure
companies. deating and running the business for a day inside the campus,

Course reassessment policies are presented in the Academic Regulations document

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

S.No | Curriculum and Capabilities Skills_| How imparted during the course
Sy Knowledge Class room lectures
s Understanding Class room lectures
A '
L U ¥ Ty 0
g i p] man - AcaAaemics
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3. Critical Skilis Assignment
4. | Analytical Skills Class room, assignment,
examination
5. Problem Solving Skills Assignment, Field visit and
presentation
6. Practical Skills Assignment
7. Group Work Case study Presentation
8. Self-Learning Assignment
9. Written Communication Skills Assignment, examination
10. Verbal Communication Skills Case study and group discussions
11. Presentation Skills Case study and group discussions
[ 12. | Behavioral Skills Group discussions
13. | Information Management Assignment
14, | Personal Management Assignment and Group Discussion
15, Leadership Skills Group discussions and Case study

9. Course Resources
a. Essential Reading

1. Course notes

2. Hisrich, R., Peters, M. and Shepherd, D., 2020. Entrepreneurship. 11th ed.
Noida: McGraw Hill.

b. Recommended Reading
1. Charantimath, P., 2018. Entrepreneurship development and small busingss
enterprises. 3rd ed. Belgaum, India: Pearson Education.
2. Roy, R., 2020, Entrepreneurship. 3rd ed. Noida: Oxford University Press.
¢. Magazines and Journals
1. Business World: ABP Group
2. Journal of Small Business Management, Blackwell Publishing
3. Business Strategy: PwC Strategy & Inc.

d. Websites

1. India, 5., 2022 Homepage. [online] Start-up India. Awvailable at:
<https://www.startupindia.gov.in/> [Accessed 10 July 2022].

2. Alilsharktank, Products., 2022. Homepage. [online] All Shark Tank Products.
Available at: <https://www.allsharktankproducts.com/> [Accessed 10 July
2022]

3. India, M,, 2022. Make In India. [online] Makeinindia.com. Available at:
<https://www.makeinindia.com/> [Accessed 10 July 2022].

e. Other Electronic Resources
NA
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Course Specifications: Additional Mathematics - 2

Course Title Additional Mathematics - 2
Course Code MTB104A

Course Type Core Theory

Department Mathematics and Statistics
Faculty Engineering and Technology

1. Course Summary

This course deals with analytical solutions of ordinary differential equations, numerical analysis and
data modelling technigues. Students are taught the concepts of fundamentals of ordinary
differential equations. The solution procedures for certain standard forms of ordinary differential
equations are illustrated. The role, relevance of ordinary differential equations in modelling some of
| the real world problems are emphasized. The significance of data modelling in applied engineering

problems are discussed with the help of MATLAB. Numerical methods for the solution of nonlinear
. equations and linear systems are elucidated using MATLAB.

2. Course Size and Credits:

Number of Credits 03

Credit Structure (Lecture: Tutorial: Practical) | 2:1.0

Total Hours of Interaction 45

Number of Weeks in a Semester 15

Department Responsible Mathematics and Statistics
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to;

CO-1. Describe the fundamentals of ordinary differential equations State theorems and solve
. simple problems in two variable calculus

C0-2. Solve standard forms of ordinary differential equations lllustrate fundamentals of Linear
algebra

€0-3. Model real world problems using ordinary differential equations and solve complex
problems associated with ordinary differential equations

CO-4. Apply numerical methods to solve nonlinear equations in one variable, system of linear
equations, interpolation and numerical quadrature, and implement the same using MATLAB

€CO-5. Solve complex problems associated with nonlinear equations and linear systems,
interpolation and numerical integration using MATLAB

4, Course Contents

Unit 1 (First Order Differentlal Equations): Introduction, basic concepts and geometrical meaning.
Separable, linear and exact differential equations. Integrating factors and transformations.
Applications of first order ordinary differential equations, orthogonal trajectories, growth/decay
problems and mixture problems.

Unit 2 (Higher Order Differential Equations): Introduction, Initial andfhoundanr value problems.
Linear humugtnuusfnunhnmogenmu;dﬂerential equations with cnl’luhni mﬁ'ﬁclth?* method of
undetermined coefficients apd varfafion of parameters. Application of. semnt u%},llnﬂr

Approved by the nu;tnunul mn 26™ meeting held on 14 July 2022 &, e 138 of 296
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differential equations with constant coefficients, mass-spring-dashpot system, electric circuits

Unit 3 (System of Linear Differential Equations): Homogeneous system of linear differential
equations of first order, solutions by matrix method.

Unit 4 (Single Variable Equations and Systern of Equations): Numerical solution of algebraic and
transcendental equations, Newton-Raphson method and error analysis. Numerical solution of linear
system of equations, Gauss-Seidel methods.

Unit 5 (Interpolation and Numerical Integration): Interpolation - Lagrange interpolation, Newton's
divided difference interpolation. Numerical Integration - Newton-Cotes’ quadrature, trapezoidal,
Simpson’s 1/3 and Simpson’s 3/8 rules.

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) Wm Ra—
Po-1|P0-2|P0-3|PO-4 |PO-5|PO-6| PO-7 | PO-B | PO9 10p0-11p0-12{ PSO-1 PsO-2 | PS03
CO-1 3 3 2 3
co-2| 2 3 3 E]
C0-3 3 3 1 3
co-4 3 3 F i 2 2 1 E] 2 |
CO-5 3 3 2 2 2 1 3 F 1
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution
6. Course Teaching and Learning Methods
Teaching and Learning Methods Duration in hours Tm::: x:::lm
Face to Face Lectures 30
Demonstrations
1. Demonstration using Videos 00 00
2. Demonstration using Physical Models / Systems 00
3. Demonstration on a Computer 00
Numeracy 00
1. Solving Numerical Problems | 00
Practical Work
1. Course Laboratory 00
2. Computer Laboratory 15
3. Engineering Workshop / Course/Workshop / 00 15
Kitchen
4. Clinical Laboratory 0o
5. Hospital 00
6. Model Studio 00
Others
1. Case Study Presentation 00
2. Guest Lecture 00
3. Industry / Field Visit 00 0o
4. Brain Storming Sessions 00
5. Group Discussions 00
6. D#scussin!_l'-‘msible Innovations 00
Mid Terms, Laboratory Examimation/Written Examination, Presentations 10
: . ; Total Duration in Hours - 55
.- ' Mo i, |
\ gl "-/ ) 5%, [__ Lf o e %@
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Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26
7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the Programme
Specifications document pertaining to the B.Tech. (Electronics and Communication Engineering)
Programme. The procedure to determine the final course marks is also presented in the Programme
Specifications document,

The evaluation questions are set to measure the attainment of the COs. In either component (CE or SEE) or
subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE (60% weightage) AR

Subcomponent Type I Term Tests Assignments  Marks

C0-1 X ¥ A

C0-2 X i EEd

C0-3 X S

co-4 X -+ S W =

CO0-5 X = = 5

The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall provide
the focus of COs in each component of assessment in the above template at the beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following teaching and

learning methods:

S.No | Curriculum and Capabilities Skills | How imparted during the course
1 Knowledge Classroom lectures
3 Understanding Classroom lectures, Self-study
3. Critical Skills Assignment
4, Analytical Skills Assignment
5, Problem Solving Skills Assignment, Examination
6. | Practical Skills Assignment
r Group Work .
8. | Self-Learning Self-study
9, Written Communication Skills Assignment, Examination
10. | Verbal Communication Skills -
11. | Presentation Skills =
12. Behavioral Skills 3
13. | Information Management Assignment
14, Personal Management -
15. | Leadership Skills - =

9. Course Resources

a. Emntltl Hlllﬂl"

i Sh-cplw Ross, 2007, Introduction to -‘ermarv Differentlal Equations, 4th edltlpn,n Néw "l'{:.;k
thelndlmh: Council at its 26™ meetihg held on 14 July 2022
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John Wiley & sons

2. Dennis Zill, 2012, A First Course in Differential Equations, 10th edition, Massachusetts,
Brooks/Cole

3. Richard Burden and Douglas Faires, 2017, Numerical Analysis, 9th edition, Massachusetts,
Brooks/Cole

b. Recommended Reading

1. George Simmaons, 2017, Differential Equations with Applications and Historical Notes, 2nd
edition, New Jersey, McGraw Hill

2. Steven Chapra and Raymond Canale, 2016, Numerical Methods for Engineers, 7th edition, New
Jersey, McGraw Hill

o

Magazines and Journals

d. Websites

https://www.coursera.org/
http://nptel.ac.in/
https:/focw.mit.edu/index.htm
tutorial.math.lamar.edu/

aowo o

e. Other Electronic Resources

W
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Course Specifications: Analog Communication

Course Title Communication

Course Code | ECC301A

Course Type Core Theory

Department | Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

This course introduces the fundamental concepts of random process, Fourier analysis of
Signals and analog communication systems. Students are taught the concepts of analog
communication system employing amplitude modulation, angle modulation and system
performance analysis. The students get an insight on the performance of communication
systems in the presence of noise. The design principles in analog communication system and
problem solving will be emphasized

2. Course Size and Credits:

Number of Credits 04

Credit Structure (Lecture: Tutorial: Practical) | 3:1:0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering |
Total Course Marks 100

Pass Criterion As per the Academic Regulations

Attendance Reguirement

As per the Academic Regulations

3. Course Outcomes (COs)

After the successful completion of this course, the student will be able to:

CO-1. Explain the principles in random process and its relevance to channel! distortion and
noise signals in communication systems
C€D-2. Describe the Fourier representation and analysis of signal as applied to analog
communication systems

CO-3. Solve simple problems related to analog communication system design

CO-4. Derive and analyse various analog modulation schemes and their performance for

bandwidth, modulation index, efficiency and transmission power

C€O0-5. Design and analyse analog communications systems
CO-6. Solve complex problems related to analog communication and compare the results

with that of the solutions obtained using software tools

4. Course Contents

Unit 1 (Random Process): Random variables: Several random variables. Statistical averages:

Function of Random wvariables, moments, Mean, Correlation and Covarfance function:

Principles of autocorrelation-function, cross — correlation functions. Central.limit theorem,

Properties of Gausslun ,ﬁmces!. Ensemble nvurlges. System with randumﬁ!.ld’h;ll. excitation,
A

=
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Spectral densities, The Gaussian process, Electrical noise, Narrow band noise

Unit 2 (Fourier Representation and Analysis of Signals): Fourier Transform of useful signals,
inverse Relationship between Time and Frequency, Fourier Transforms of Periodic Signals,
Transmission of signal through linear systems, |deal and Practical filters, Correlation and
Spectral Density, Signal Energy and Energy Spectral Density, Signal Power and Power Spectral
Density

Unit 3 (Amplitude Modulation (AM) and Demodulation): Review of Fourier and Hilbert
Transforms, Introduction to AM, Virtues, Limitations and Modifications of AM, Linear
Modulation Schemes - DSBSC Modulation — coherent detection, Costas Receiver, Quadrature-
Carrier Multiplexing, 558 - Frequency Discrimination, Phase Discrimination Method, Coherent
Detection, Frequency Translation. VSB — Sideband shaping, Coherent Detection, FOM

Unit 4 (Angle Modulation and Demodulation): Basic definitions, Properties of Angle modulation,
FM and PM, Narrow band and wide band FM, FM - Transmission bandwidth, Generation of FM
Signal- Indirect FM and Direct FM. Demodulation of FM waves, FM Stereo multiplexing, Nonlinear
effects in FM systems, Super heterodyne receiver, Phase-locked loop, Nonlinear model of the
phase = locked loop, Linear model of the phase — locked loop

Unit 5 (Noise in Continuous Wave Systems): Introduction, shot noise, thermal noise, white noise,
Noise equivalent bandwidth, Narrow bandwidth, Noise Figure, Equivalent noise temperature,
Noise in Receiver model, Noise in AM, DSB-SC, 55B, VSB receivers, Noise in FM receivers, FM
threshold effect, Pre- emphasis and De-emphasis in FM, Capture Effect, Threshold effect

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) “. m‘
po-1| po-2| Po-3| Po-4| Po-5| Po-6| PO-7| PO-8| PO-9| PO-10{PO-11 PO-12| pso-1]| PsO-2] pso-3]
Co-1 3 3 1
c0-2 3 3 1
CD-3 3 2 2 1 3 3
co-4 i 1 k] 3
CO0-5 3 3 2 1 E 3
CO-6 3 3 3 1 3 3
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution
6. Course Teaching and Learning Methods
Teaching and Learning Methods Duration in hours Tnt:: 3::‘:“
Face to Face Lectures 40
Demonstrations
1. Demonstration using Videos 05 05
2. Demonstration using Physical Models / Systems 0o
3. Demonstration on a Computer 00
Numeracy el 15
1. Solving Numerieal Problems | 15
Practical Work , B 00

i

o d-“} L
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1. Course Laboratory

2. Computer Laboratory

3. Engineering Workshop / Course/Workshop /
Kitchen

4. Clinical Laboratory

5. Hospital

6. Model Studio

Others

1. Case Study Presentation
2. Guest Lecture

8|8|8|8]|8|8| |8|8|8| € |8|8

3. Industry / Field Visit [i1]
4, Brain Storming Sessions
5. Group Discussions
&. Discussing Possible Innovations
Mid Terms, u-l:;afatnrv Examination/Written Examination, Presentations 10
Total Duration in Hours 70

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks Is also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation

Component 1: CE [60% weightage) M

Subcomponent Type P |  Term Tests Assignments r 100 Marks
Co-1
i

CO-2

Co-3

co-4 X

CO0-5 x
CO-6 X \

The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

B e oer e

e e e | | <

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester,

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs
The following skills are directly or indirectly imparted to the students in the following

F
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teaching and learning methods:

S.No | Curriculum and Capabiiities Skills_| How imparted during the course
i Knowledge Classroom Lectures, Assignments
2. Understil-ndl_n! Classroom Lectures, Assignments
3. Critical Skills Classroom Lectures, Assignments
4. | Analytical Skills Classroom Lectures, Msignm«mts
5. Problem Solving Skills Classroom Lectures, Assignments
6. Practical Skills Assignments
7 Group Work =
B. | Self-Learning Assignments
9. Written Communication Skills Assignment, Examination
10. | Verbal Communication Skills Assignment, Examination
11. | Presentation Skills Assiinments
12. | Behavioral Skills Coursework
13. | Information Management Assignment, Examination
14. | Personal Management Coursework
15. | Leadership Skills -

9. Course Resources
a. Essential Reading
1. Class Notes
2. Haykin, 5. (1996) Communication Systems, 3rd Edition. John Willey Publications
3. Haykin, 5. (2003] An Introduction to Analog and Digital Communication. John
Willey
b. Recommended Reading
1. Lathi, B. P. {2005) Modern Digital and Analog Communication Systems. 3rd
Edition. Oxford University Press
2. Harold, P. E., Samy, 5., and Mahmond, A. (2004) Communication Systems.
Pearson Education
3. H.Taub & D.LSchilling (2011}, Principles of Communication Systems, TMH

¢ Magazines and Journals
1. |IEEE Spectrum
d. Websites
1. www.rfcafe.com

e. Other Electronic Resources
1 https://ocw.mit.edu/courses/aeronautics-and-astronautics/16-36-

communication-systems-engineering-spring-2009/
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Course Specifications: Digital Signal Processing

Course Title Digital Signal Processing

Course Code ECC302A

Course Type Core Theory

Department Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

This course deals with the basic concepts of digital signal processing. It deals with the discrete

time signals and principles of discrete Fourier transform techniques. Students are taught

Fourier transforms as applied to discrete signals, digital filter design technigues, IR, FIR

structures and the concepts of multirate signal processing. Students are taught to design
. simple digital systems based on analysis of system response.

2. Course Size and Credits:

Number of Credits
Credit Structure (Lecture: Tutorial: Practical) | 3:1:0
Total Hours of Interaction

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO-1. Describe types of signals, transforms, filters, algorithms and its properties,

CO0-2. Explain the filter design technigues, types of transformations, and multirate principles
. in signal processing,

€0-3. Determine Discrete Fourier Transform (DFT), Fast Fourier Transform (FFT),

CO-4. Determine convolution using DFT and filter structures for discrete time sequences

CO-5. Design digital filters using IR and FIR using structures

CO-6. Use software tools to apply principles of Fourier transforms for spectral analysis of

digital signals and systems,

4, Course Contents

Unit 1 ([Discrete Fourier Transform): Review of discrete-time signals & systems, DFS
representation of periodic sequences, Discrete Fourier Transforms (DFT): Properties of DFT,
linear cunumutmn of sequences using DFT, Computation of DFT. Relation between Z-
transfarrrbihd DF5., Fast Fourier transforms (FFT) - Radix-2 decimation in time and decimation
m fr-e‘quaﬁcv FFT Algorithms, Inverse FFT and FFT for composite.

GQ\J(' ‘Ulﬂt Iilnfinite Impulse Response Filter): Analog filters — Butterworth filters, Chebyshev Type
/1 ﬂttvérs (up to 3rd order} Analng Transformation of prototype LPF to BPF /BSF/ HPF.
g L.-"'", o
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Transfarmation of analog filters into equivalent digital filters using Impulse invariant method
and Bilinear Z transform method- Realization structures for lIR filters — direct, cascade, parallel
forms.

Unit 3 (Finite Impulse Response Filter): Design of linear phase FIR filters windowing and
Frequency sampling methods — Realization structures for FIR filters — Transversal and Linear
phase structures- Comparison of FIR & lIR.

Unit 4 (Multirate Signal Processing): Introduction to Multirate signal processing, Decimation,
Interpolation, Polyphase Decomposition of FIR filter, Multistage implementation of sampling rate
conversion, Design of narrow band filters and applications of Multirate signal processing.

5. Course Map (CO-PO-PSO Map)

Programme Outcomes [POs) Omlml
po-1| po-2| po-3] Po-4[ Po-5| Po-6| PO-7| PO-8] PO-5| PO-10{PO-1{ PO-12| PSO-1] PsO-2] PsO-3
co1]| 3 3 1
co-2 | 3 3 1
o3| 3 | 2 1 3 3 2
coa| 3| 2 1 3 3 2
cos5| 3| 3a] 2] 1 3 3 3
TIEEE ENIE 3 3 3

3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Total Duration
in Hours

Face to Face Lectures a0
Demonstrations
1. Demonstration usl_niwdens
2. Demonstration using Physical Models / Systems
3. Demonstration an a-Cnmputer
MNumeracy
1. Solving Numerical Problems
Practical Work
1. Course Laboratory
2. Computer Laboratory

3. Engineering Workshop / Course/Workshop /
Kitchen
4, Clinical Laboratory
5. Hospital
6. Model Studio
o w' =
e o 1. Case Study Presentation
.8 I'.__TZ Guest Lecture
3. Industry / Field Visit

V ' I.,é,z,:[\_, Lf{‘:‘a
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4, Brain Storming Sessions 00

5. Group Discussions 00

6. Discussing Possible Innovations 00
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation

Component 1: CE (60% welghtage)
Subcomponent Type B | Term Tests Assignments
CO-1 X
€0-2 X
co-3 X
C0-4 X X
CO-5 X :
co-6 X e TR S |

The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

B. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

S.No | Curriculum and Capabilities Skills_| How imparted during the course
1. Knnfwlad!f.- Classroom Lectures, Assignments
2. Understanding Classroom Lectures, Assignments
3. Critical Skills Classroom Lectures, Assignments
4. Analytical Skills Classroom Lectures, Assignments
;5 Problem Solving Skills Classroom Lectures, Assignments
o |6, | Practical Skills =
w1 7. | Group Work Assignment
: ol il il v Self-Learning Assignment
C@' " 9. | Written Communication Skills Assignment, Examination
/ ' 7. aly, . - [1 ST e
Ay ";C' i iy S e B
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10. Verbal Communication Skills -
11. Presentation Skills -

12. | Behavioral Skills Course work
13. Information Management A;si!nment. Examination
14. Personal Mannpment Coursework

15. | Leadership Skills -
9. Course Resources

a. Essential Reading
1. Class Notes
2. Mitra, 5.K. (1998) Digital Signal Processing- A Computer Based approach, Tata
McGraw- Hill
3. Oppenheim, A V., and Schaffer R.W. {2004) Discrete Time Signal Processing,
PHI.
b. Recommended Reading
4. John G. Proakis, Dimitris Manolakis, G. (2007) Digital Signal Processing-
Principles, Algorithms, and Applications, Pearson Education,
5. Vaidyanathan,P.P. (1993) Multirate Systems and Filter Bank, Prentice Hall,
Englewood cliffs: NJ
¢. Magazines and lournals

2. |EEE Transactions on Signal Processing
d. Websites
2. https:/fwww.tutorialspoint.com/digital_signal_processing/index htm

e. Other Electronic Resources
2. hitps://oow.mit.edu/resources/res-6-008-digital-signal-processing-spring-
2011
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Course Specifications: Microwave Engineering

Course Title Microwave Engineering

Course Code | ECC303A

Course Type | Core Theory

Department | Electronics and Communication Engineering
Faculty Engineering and Technology B

1. Course Summary

This course deals with microwave transmission lines and devices. Students are taught the
principles of microwave network theory, impedance matching, Faraday's rotation and related
devices. Students are trained to set up a microwave bench and study the characteristics of
active and passive devices such as Gunn Diode, Klystron tube, Isolator, Circulator, Magic Tee
etc.,

2. Course Size and Credits:

Number of Credits

Credit Structure (Lecture: Tutorial: Practical) 3:1:0

Total Hours of Interaction

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering |
Total Course Marks 100

Pass Criterion As per the Academic Regulations

Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO-1. Explain microwave transmission lines, waveguides, microwave devices, amplifiers and
oscillators

CO-2. Derive the transmission lines equations, waveguide mode equations, microwave
amplifier equations and network parameters for microwave circuits

CO-3. Compute transmission line parameters, waveguides modes, amplifiers performance
metrics, network parameters for microwave devices / networks

CO-4. Analyse the transmission line parameters, waveguides, microwave devices, amplifiers,
oscillators and network parameters for various networks

C€O-5. Design and analyse varipus microwave subsystems and networks

CO-6. Solve complex problems on transmission line parameters, waveguides modes,
amplifiers performance metrics, network parameters for microwave devices [/ networks

and CEM
4, Course Cantents
ko '.v'-i.-
Q" Unit 1 (Introduction to Microwave frequency bands and transmission lines): Evolution of
@ i n'ilér_nﬁhve engineering, Transmission line general solution, distortion less line, reflection on a
/ line’ not terminated to characteristic impedance, Open Circuited and Short Circuited line,
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Reflection loss, Insertion loss, T and Pl sections, Microwave transmission lines. Parameters of
open wire at high frequency, standing waves, standing wave ratio, Impedance matching,
Smith chart, Stub matching, Application of smith chart

Unit 2 (Microwave tubes and Amplifiers): Linear-beam tubes: Multi-cavity klystron, Reflex
klystron, Travelling Wave Tube (TWT), Crossed- field tubes: Magnetron oscillator

Unit 3 (Two Port Networks): Microwave network theory and passive devices, Y, Z, ABCD
matrices, Symmetrical Z and Y matrices, reciprocal network, 5 matrix representation,
Resonant circults, 5§ — Parameter Simulations for Transmission Lines and its analysis

Unit 4 (Waveguide Theory): Maxwell's Equations, Application of Maxwell’s equation, Types of
wave propagation, Maxwell's equation to rectangular waveguides, Modes of propagation in
. waveguides, Transverse Electric (TE) and Transverse Magnetic mode (TM), Excitation of
waveguides by probes and apertures.

Unit 5 (Passive Microwave Devices): Terminations, Attenuators, Phase shifters, Power dividers,
directional couplers, Hybrid junctions, Isolators, Circulators

Unit 6 ([Active Microwave Devices): Introduction to Transferred electron devices: Gunn,
Avalanche transit-time devices: Description and working of IMPATT, TRAPATT, BARITT diodes

Unit 7 (Computational Electromagnetics): Introduction to Physical Optics for EM analysis and
Case Studies

5. Course Map (CO-PO-PSO Map)

Programme Outcomes [POs) mm
ro-1| ro-2| Po-3| Po-4| Po-5| PO-6| PO-7| PO-8| PO-9| PO-10|PO-11] PO-12]| PSO-1 | PSO-2| PSO-3
co-1 3 ]
o2 3 [ 1] 2
. co-3 3 3 2 F 2 3 2
co-4 3 E 2 i 2 3 2
CO0-5 3 3 3 3 3 3 3
Co-6 i 3 3 3 3 3 3
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution
6. Course Teaching and Learning Methods
Teaching and Learning Methods Duration in hours T“‘;: Dux':“
Face to Face Lectures 40
Demonstrations
1. Demngnstration using Videos 02
+ 7. Démonstration using Physical Models / Systems 01 B
c ":“ t 3. Demonstration on a Computer 02
O™ {Numeracy
/ - ' |1, Solving Numerical Problems S

| 15
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Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen
4. Clinical Laboratory
5. Hospital
&. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry / Field Visit
4, Brain Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations
Mid Terms, le::ratnrv Examination/Written Examination, Presentations 10
Total Duration in Hours 70

8|8(8(8|8[8| |8|8|8| 8 (8|8

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks Is also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as lllustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE (SN welghtoge) [
Subcomponent Type b Term Tests Assignments | :
€o-1 X S T
—
co-2 X ok
Co-3 X = =
—
Co-4 ] x : X
€0-5 X Lo
: X L= L

The detalls of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the fogus of COs in each component of assessment in the above template at the
beginning of the semester.
A NS
Qﬁburu\r,?g.s‘ghessment policies are presented in the Academic Regulations document.

TR

&hndlltihlﬁ“mhqheldmuluhml.
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8. Achleving COs
The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:
S.No | Curriculum and Capabilities Skills | How imparted during the course
1 Knowledge Classroom lectures
2. Understanding Classroom lectures, Self-study
3. Critical Skills Assignment
4. Analytical Skills Assignment
5. Problem Solving Skills Assignment, Examination
6. | Practical Skills Assignment
7. Group Work -
8 Self-Learning Self-study
9 Written Communication Skills Assignment, Examination
10. | Verbal Communication Skills -
11 Presentation Skills -
12. | Behavioral Skills =
13. Information Management Assignment
14. | Personal Management -
15. | Leadership Skills -
9. Course Resources
2. Essential Reading
1. Class Notes
2. Pozar D.M. (2009) Microwave Engineering John Wiley & Sons
b. Recommended Reading
1 LUao5 Y. (1997) Microwave devices and Circuits PHI, New Delhi
2. Collin R. E. (2007} Foundations of Microwave Engineering John Wiley & Sons
€. Magazines and Journals
1. IEEE Transactions on Microwave Theory and Techniques
2. IEEE Microwave and Wireless components Letters
3. IEEE Microwave magatine
d. Websites
1. httpy//www mtt.org/publications html.org
2 hitps://www microwaves101.com
€. Other Electronic Resources

1.  Microwave bench
2. EM Simulators
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Course Specifications: Control Systems

Course Title Control Systems

Course Code | ECC304A

Course Type | Core Theory

Department Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

This course imparts the skills for analytical design and analysis of continuous time control
systemns. The students will be trained on necessary mathematical tools for control system
analysis and design in time and frequency domain. Students will be taught about
mathematical modelling of linear systems, design and analysis of systems for given

. specifications and tune the controller for stable system operation. Students will be trained on
the modeling and simulation of linear systems and design and analysis of controllers using
MATLAB.

2. Course Size and Credits:

Number of Credits 04

Credit Structure (Lecture: Tutorial; Practical) | 3:1:0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

. CO-1. Explain the mathematical models of physical systems such as electrical, mechanical,

electro mechanical, thermal and determine their transfer functions

C0-2. Analyse time and frequency domain response of a system

CO-3. Evaluate the system stability with time and frequency domain technigues and design
suitable compensators

CO-4. Design a controller to meet the specifications of an application

C0-5. Analyse the performance of a controller and the feedback system

CD-6. Use standard software tools to analyse the systems in time and frequency domain

4. Course Contents

Unit 1 {Introduction to Control Systems): Concepts of Control Systems- Open Loop and closed
loop control sﬁ;q,ﬁ‘hs and their differences- A few illustrations of control systems- Effects of
frpgdhal:k. Cl_ydﬂutnon of control systems, Requirements of control systems

Unit 2 [Mﬂ\emﬂul Modelling of Physical Systems): Review of mathematical fundamentals
- Linear differential equatlons Drdir and degree of a system, Laplace transforms, Complex
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numbers, Mathematical models and transfer functions of mechanical, electrical, electro
mechanical, thermal systems, analogous systems. Block diagram and signal flow graph

analysis

Unit 3 (Transient and Steady-State Response Analyses): Standard input signals like step,
ramp, parabolic and impulse, time response specifications, time response analysis of first
order and second order systems, Routh—Hurwitz stability criteria, Effects of proportional,
integral and derivative control actions on system performance, Error analysis - open loop and
closed loop poles and zeros, type number, steady state error and dynamic error and error
coefficients

Unit 4 (Control Systems Analysis and Design by the Root-Locus Method): Introduction to Root
Locus plots, Root Locus plots of positive feedback systems, Root Locus approach to control system
design, Compensators — Lead, Lag, Lead-Lag, parallel compensators

. Unit 5 (Control Systems Analysis and Design by the Frequency-Response Method): Introduction to
Bode diagrams, Polar plot, Log magnitude versus Phase angle plot, M circles, N circles, Nichol's chart,
Nyquist stability criterion, Stability and Relative stability analysis, Closed-loop frequency response of
unity-feedback systems, Compensation Techniques - Lag, Lead, Lead-Lag compensators, Magnitude
and Phase compensators design using Bode plot, Performance analysis of control systems with and
without a compensator

Unit 6 (Contral System Analysis in 5tate Space): State space representation of transfer function
systems, Conversion of state variable models to transfer functions and vice versa, Solutions of state
equations, Controllability and Observability

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) mﬁw
po-1| po-2| po-3| ro4| Po-5| Po6| PO-7| PO-8| PO-3| PO-10|PO-11 PO-12| PSO-1| PsO-2Z Pso3

Co-1 E ] z 3 2

o2 | 2 3 2 2 3 F

. CD-3 z 3 2 2 3 2
cO-4 1 1 2 1 2 2 2 2

C0-5 1 2 2 1 2 2 1 2

co-6 | 2 1 2 2 1 2

3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Teaching and Learning Methods Duration in hours Vatal Buration
in Hours
Face to Face Lectures 30
Demonstrations
1. Demodstrafion using Videos 05
b 2. Demonstration using Physical Models / Systems 00 "
Al O -] 3 Demonstration on a Computer 00
/ 1. Solving Numerical Problems i

neil at its 26™ meeting held en 14 July 2022 ' “Page 155 of 296

_ o] 25
st Ml _Yae




Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

Practical Work
1. Course Laboratory
2. Computer Laboratory

3. Engineering Workshop / Course/Workshop /
Kitchen

4. Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry / Field Visit
4, Brain Storming Sessions
5. Group Discussions
. 6. Discussing Possible Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70

8|8|318|8(8| |8|8|8| 28 (8|8

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as (llustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation

Component 1: CE (60% weightage) g‘“"'!!?:!ﬂt
Subcomponent Type Term Tests Assignments 100 Marks
. co-1 X X
c0-2 X X
CcO-3 X X
Co-4 | X
CO0-5 X K
CO-6 X x

The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

e el

~Course restiessment policies are presented in the Academic Regulations document.

=X
.
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8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

S.No | Curriculum and Capabilities Skills | How imparted during the course
i Knowledge Classroom lectures
2. Understanding Classroom lectures, Self-study
3. Critical Skills Assignment
4. Analytical Skills Assignment
5. Problem Solving Skills Assignment, Examination
6. | Practical Skills Assignment
7. Group Work -
[ 8. | Self-Learn ing Sell-study
9, Written Communication Skills Assignment, Examination
. 10. | Verbal Communication Skills -
11. Presentation Skills --
12. | Behavioral Skills -
13. | Information Management Assignment
14, Personal Management -
15. | Leadership Skills _ —

9. Course Resources

a. Essentlal Reading

3, Course Notes

4. Katsuhiko Ogata, 2010, Modern Control Engineering, Prentice Hall
b. Recommended Reading

3. Dorf, Richard, C. and Bishop, R.H., 2008, Modern Control Systems, Pearson Education
4. Gopal M., 2002, Control Systems: Principles and Design. Tata McGraw-Hill Education
€. Magazines and Journals

1. IEEE Control Systems Magazine

d. Websites
3 hllp:,r’..fctms.engh'i.urrlich.edquTMS,.flndﬂ.php?aUFHume
&, Other Electronic Resources
. 1. https:/focw mnI.!duftnursu.’mtch.inﬂ:ll-ernglmrmpfz-ma-ws&msqnd-{mrruls-
spring-2013/
\' -_-\.I=
l"“-.‘l:\I *"' 4
N
/ g H‘{-L [ ("] a_,"_-:’
. i vean - Acdcomine
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Course Specifications: HDL Programming

Course Title HODL Programming

Course Code ECC305A

Course Type | Core Theory

Department | Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

This course intends to prepare students to develop HDL program for a given digital design.
Students are trained in VHDL and Verilog languages; and their application to solve practical
problems. Students are taught the concepts of different design methodologies, and design
modelling. Students will be trained to employ the appropriate modelling techniques to
provide a solution for the given problem. Students are also taught simulation and synthesis of

' the programs developed using EDA tools. Significance and application of finite state machine
are also emphasized,

2. Course Size and Credits:

Number of Credits D4

Credit Structure (Lecture: Tutorial: Practical) | 3:1:0

Total Hours of Interaction

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering |
Total Course Marks 100

Pass Criterion As per the Academic Regulations

Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

. CO-1. Describe and compare different Hardware Description Languages (HDLs), design

methodologies and modeling techniques

CO-2. Explain the lexical conventions, data types, constructs, delay concepts and synthesis
approaches of HDL

€0-3. Design, develop and analyze HDL for digital circuits and Finite State Machines

CO-4. Design and develop the HDL for a given digital system’s specification

CO-5. Simulate, synthesize and analyze the HDL for a given digital system using standard EDA
tools

CO0-6. Apply the concepts of HDL to solve problems related to real time scenario

| 4. Course Contents

Unit 1 Ilntrﬂl._i;ljnn to HDL): Introduction of digital system design, A brief history of HDL,
typical digital design flow, levels of design descriptions, design methodologies, simulation and
~Synthiesis tools, test bench

m Unit 2. {Verilog and VHDL Basics): Verilog: Elerpents of Verilog HDLs, Lexical conventions:

Lobeclt Na0,
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Keywords, Identifiers, White Space Characters, Comments, Numbers, Strings, Logic Values;
Data Types: Scalars and Vectors, Parameters, Memory, Operators; System Tasks and
functions; VHDL: Port Declarations, Concurrency, Event Scheduling, Data Types; Brief
comparison of Verilog and VHDL

Unit 3 (Structural and Data Flow Modelling): Styles (types) of modelling technigues,
importance of RTL Design, Parts of RTL design, Verilog: Types of gates, types of gate delays,
types of delay values, continuous assignment, assignment delay, expressions, operators,
operands, operator types, design examples; VHDL: Component declaration and instantiation,
port map clause, Binding between library and component in VHDL, signal declaration and
assignment statements, operators, design examples

Unit 4 (Behavioral Modelling): Verilog: Procedural assignment, Timing Controls, Conditional
statements, Branching statement, Loops, Sequential and Parallel blocks, design examples; VHDL:
' Signals, variables and constants, Process block, Sequential statements, Sensitivity, Conditional
: statements, Branching statement, Looping statements; Next, exit, wait and assert statements,
design examples

Unit 5 (Finite State Machines): Need of FSM. Elements of FSM, Components in FSM, FSM in HDL,
Issues in FSM design, Case studies: Sequence detector, Odd parity Checker, Vending Machine

Unit 6 (Synthesis and simulation Basics): Highlights of Synthesis, Synthesis information from Entity
and Module, Mapping Process and Always in the Hardware Domain. Simulation using standard EDA
tool,

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) "m”’f?n";“‘

5

PO-4| PO-5| PO-6| PO-7| PO-8| PO-9| PO-10|PD-11 PO-12 PSO-1 | PSO-2| PSO-

PO-1| PO-2 | PO-3
01| 3 3 3
CcO-2 3 3 3 1
o3| 3 3 2 1 2 3 2
. co-4 | 3 3 2 1 2 3 2
€05 | 3 3 3 3 3 3 2
o6 | 3 1 2 2 2 3 2

3: Very Strang Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Teaching and Learning Methods Duration in hours Total Duration
in Hours
Face to Face Lectures 40
Demonstrations

1. Demonstration using Videos 01

2. Demonstration using Physical Models / Systems 00 da
3. Demionstration on a Computer 02

~ 4 Numeracy

et N - - 15

. 1. Solving Numerical Problems | 15
| PracticalWork <
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1. Course Laboratory 00
2. Computer Laboratory 0o
3. Engineering Workshop / Course/Workshop / 00
Kitchen
4. Clinical Laboratory 00
5. Hospital 00
6. Model Studio 00
Others
1. Case Study Presentation 02
2. Guest Lecture 00
3. Industry / Field Visit 00 02
4. Brain Storming Sessions 0o
5. Group Discussions 00
6. Discussing Possible Innovations 0o
. Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the Cos. In either component
(CE or SEE) or subcomponent of CE, Cos are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation

Component 2: SEE

Component 1: CE (60% weightage) A e T

(40% weightage)

Subcomponent Type I |  Term Tests Assignments _100 Marks |
CO-1 A X
CO-2 n X
. Co-3 X x
Co-4 x X
CO-5 X

CO-6 X X

The details of number of tests and assignments to be conducted are presented in
the Academic ll.e!uhtions and Prﬂ!rimme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,

shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations dm:umu_l_']t.

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following

Suncil at its 26™ meeting hiefd on 14 July 2022 "' Page 160 of 296




Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

teaching and learning methods:

S No | Curriculum and Capabilities Skills | How imparted during the course
1. | Knowledge Classroom Lectures, Assignment
Z. Understam:finL Classroom Lectures, Mﬁ{nrnem
3 Critical Skills Classroom Lectures, Assignment
4, Analytical Skills Classroom Lectures, Assignment
5. Problem Solving 5kills Classroom Lectures, Assignment
6. Practical Skills s
£ Group Work Assignment
8 Self-Learning Assignment
9. Written Communication Skills Assignment, Examination
10. Verbal Communication Skills -

11. Presentation Skills =

12. | Behavioral Skills Course Work

13. Information Management Assignment, Examination
14. | Personal Management Course Work

15. Leadership Skills -

9. Course Resources

a. Essential Reading
1. Class Notes
2. Ciletti, Michael D, [2007) Advanced Digital Design with the Verilog HDL, Third
Edition, Prentice Hall
3. Douglas L. Perry, (2002), Programming by example, 4th Edition, The
McGraw-Hill Companies, Inc
b. Recommended Reading
1. Peter ). Ashenden (2002), The designer’s Guide to VHDL, Second Edition,
Morgan Kaufmann Publishers
2. Chu, P.P. (2011), FPGA prototyping by Verilog examples: Xilinx Spartan-3
version, John Wiley & Sons
3. Palnitkar, Samir {2003) Verilog HDL: A Guide to Digital Design and Synthesis,
Second Edition, Prentice Hall Professional
€. Magazines and Journals
1. IEEE Transactions on Very Large Scale Integration (VLSI) Systems
2. IEEE Design & Test of Computers
3. [IEEE Circuits and Devices Magazine
d. Websites
1. https://www.edaplayground.com
2. http://www.asic-world.com

N
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Course Specifications: Engineering Economics

Course Title Engineering Economics

Course Code ECH301A

Course Type Ability Enhancement Compulsory
Department Electronics and Communication Engineering

Faculty Engineering and Technology

1. Course Summary

This course deals with the essentials of economics for engineers. Students are introduced to
supply and demand and the basic forces that determine equilibrium in a market economy. An
introduction to important macroeconomic topics is given. Students are also trained to analyse
the budget and estimate costing related to electronic products.

2. Course Size and Credits:

Number of Credits 03

Credit Structure [Lecture: Tutorial: Practical) | 3:0:0

Total Hours of Interaction 30

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 50

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO-1. Explain the concepts related to engineering decision making, time value of money, cash-
flow analysis, financial accounting, budget, and project management

€0-2. Describe the factors related to microeconomics and macroeconomics

CO-3. Solve simple problems related to engineering decision making, time value of money,
cash-flow analysis, financial accounting, budget, microeconomics, macroeconomics and
project management

CO-4. Analyse a financial budget and interpret from economics point of view

CO-5. Develop a project management report related to an electronic product/system
considering the financial and economic aspects

4. Course Contents

Unit 1 (Engineering Decision Making): Engineering Economics in Action, Engineering Decision
Making, Making Decisions, Engineering Economics in Action, Uncertainty and Sensitivity
Analysis

o ,n"
Unlt 1{1}15: Value of Money and Cash Flow Analysis): Interest and Interest Rates, Compound
“and Sgl?plt Interest, Effective and Nominal Interest Rates, Continuous Compounding, Cash

[ ".:-' Fiow Diagrams, Equivalence: Mathematical Equivalence, Decisional Equivalence, Market

Eqmvaienﬁ; Easp‘ Flow Analysis: Timing of Cash Flows and Modelling, Compound Interest

L IMLJL”{ wﬂ
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Factors for Discrete Compounding, Compound Interest Factors for Single Disbursements or
Receipts

Unit 3 (Depreciation and Financial Accounting): Depreciation and Depreciation Accounting,
Reasons for Depreciation, Value of an Asset, Straight-Line Depreciation, Declining-Balance
Depreciation, Elements of Financial Accounting: Measuring the Performance of a Firm, The
Balance Sheet, The Income Statement, Estimated Values in Financial Statements, Financial
Ratio Analysis

Unit 4 [Microeconomics): Applications of Supply and Demand, Demand and Consumer Behavior,
Geometrical Analysis of Consumer Equilibrium, Production and Business Organization, Analysis of
Costs, Production, Cost Theory, and Decisions of the Firm

Unit 5 (Macroeconomics): Overview of Macroe tonomics, Measuring Economic Activity,
. Consumption and Investment, Business Fluctuations and the Theory of Aggregate Demand

Unit & (Project Management): Project Management Lifecycle: Initiation, Planning, Execution,
Monitoring and Controlling, Closure; Project Management Tools: Work Breakdown Structure,
Gantt Charts, The Critical Path Method Scheduling and the Critical Path Method: Dealing with
Uncertainty and Risk; Case study on project management related to Electronic product and
system

5. Course Map (CO-PO-P50 Map)

Programme Outcomes (POs) hmu'”{'m
PO-1| PO-2| Po-3| Po-4| PO-5| PO-6| PO-7] PO-8] POB P0-10{PO-11 Po-12] pso1 PSO-3

1| 2 1
co2| 2 2 2 1 2
o3| 2 1 2 2 2 2
co4| 2 1 2 3 2 2 2
cos | 2 2 1 2 3 2 2 2

3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Teaching and Learning Methods Duration in hours | TOtal :’:::'“"
Face to Face Lectures 20
Demonstrations
1. Demonstration using Videos 00
2. Demonstration using Physical Models / Systems 00 e
3. Demonstration on a Computer 00
Numeracy
1. Selving Numerical Problems | 00 -
Practical Work
& [ 1.Course Laboratory 00
D 4 ..2: f{pmpuur Laboratory 00 00
. | 3 Engineering Wo rkshop / Course/Workshop /
. Kitchen "
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4. Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry [ Field Visit
4. Brain Stnrming Sessions
5. Group Discussions
6. Discussing Possible Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 40

a5

8|=2|8|8|8|&| |8|8|(8

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document,

The evaluation questions are set to measure the attainment of the COs. In either component
{CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For AECC Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE {60% e :
Weightage) | Component 2: SEE.
Yush Terms Tests or Iﬂlw
. Assignments
C0-1 X X
C0-2 X x
€o-3 X X
co-4 X X
. CO-5 X X
The details of number of tests and assignments to be conducted are
presented in the Academic Regulations and Programme Specifications
Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document

B. Achieving COs

The following skills are directly or indirectiy imparted to the students in the following
teaching and learning methods

5.No | Curriculum and Capabliities Skills How imparted during the course
1. Knuw!ed!e Classroom lectures, Assignments
(- 3 Understanding Classroom lectures, A;si!ﬂmls
o F v \‘Tﬁ
i i -‘r: L’[ ¢ _;/’/
-LM% R >
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3. Critical Skills Classroom lectures, Assignments
4. | Analytical Skills Classroom lectures, Assignments
5. Problem Solving Skills Classroom lectures, Assignments
6. | Practical Skills -
7. Group Work Assignment
8 s-erf—u_-amfn!_ Assignment
9. Written Communication Skills Assignment, examination
10. | Verbal Communication Skills -
11. Presentation Skills -
12. | Behavioral Skills Course work
13. Information Management Assignment, examination
14. | Personal Management Course work
15. | Leadership Skills -
9. Course Resources
. a. Essentlal Reading

5. Class Notes

6. Niall M, Fraser Elezabeth M. jowkes (2013) Engineering Economics-Financial Decision
Making for Engineers, Pearson, Fifth edition

7. Paul A, Samuelson and William D. Nordhaus {2001}, Economics, McGraw-Hill, 17
edition

b.  Recommended Reading
5 Mankiw, Gergory, N (2012) Principles of Microeconomics, South Western
6. Mankiw Gregory (2008) Macroeconomics 6th edition, Palgrave
€ Magazines and Journals
4. The Economist

d.  Websites
L www.economist com

2. www.ft.com

. ®. Other Electronic Resources
1 https-..-ffm.|nuutopud:a.mm.r‘unmrmvfaﬂfunnum-cif

2 . . $)
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Course Specifications: Analog Communication Laboratory

Course Title Analog Communication Laboratory
Course Code | ECL306A

Course Type Laboratory _
Department Electronics and Communication Engineering

Faculty Engineering and Technology

1. Course Summary

The focus of this course is to design analog communication systems, model, simulate and
verify the simulated results with that of the physical model built based on the design.
students are required to use appropriate software for simulation and trained to build and test
analog communication systems.

2. Course Size and Credits:

Number of Credits 01

Credit Structure [Lecture: Tutorial: Practical) | 0:0:1

Total Hours of Interaction 30

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 50

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

€0-1. Design, model and simulate analog communication circuits and sub-systems

CO-2. Build designed analog communication systems

CO-3. Analyse and evaluate standard analog communication systems through their
. waveforms

CO-4. Write the analysis report as per the prescribed format

4. Course Contents

Design and development of a Double Sideband Suppressed Carrier (DSB-5C)
Modulation

Design and development of a Single Sideband Suppressed Carrier (55B-5C)
Modulation o

Design and Implementation of Frequency Modulation (FM) system

Development of Amplitude Modulation using 8038 IC

| Development of Frequency Modulation using 8038 IC

Dmreluprnent and Implementation of Pre-emphasis and De-emphasis Circuits
_| Den Dweluprnent ent and software simulation of PAM, PWM and PPM waveforms |

Demonstration of USRP inﬂ tabView based AM. and FM cor .:nmmmicatbqp links
Software Simuliﬂfn qiﬂM FM waveforms using MATLAB/ LabVie,

_&"____

Approved by the AcademieCor "miuzs"m-tuh-u umzhzz . pmmiuf:s&;
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5. Course Map (CO-PO-PSO Map)

programme oucames (05 S
po-1| PO-2| Po-3| Po-a| PO-5| PO-6| PO-7| PO-8| PO-9| PO-10|PO-1% PO-12 PSO-1 | PSO-2| PSO-3|
Co-1 3 1 b 3 1 3 ]
o2 | 3 2 E] 2 3 3
03| 3 2 3 2 3 3
co4 | 3 3 3 1 1
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

. Teaching and Learning Methods Duration in hours Tﬂ: m::im
Face to Face Lectures 00
Demonstrations
1. Demonstration using Videos
2. Demonstration usin;ihﬁiut Models [/ Systems
3. Demonstration on a Computer
Numeracy
1. Solving Numerical Problems I_
Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen
4. Clinical Laboratory
5. Hospital
&. Model Studio
Others
. 1. Case Study Presentation
2. Guest Lecture
3. Industry / Field Visit
4. Brain Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 36

00

00

8| [8]|8]8

30

gl8|28|8(8|8]| |8|8(8| 8 |8]|8

7. Course Assessment and Reassessment

=

The detailsof the components and subcomponents of course assessment are presented in the
Prn;r:m_a_‘:n'e Specifications document pertaining to the B.Tech. (Electronics and Communication
_fEngineering) Programme. The procedure to determine the final course marks is also presented

/\ ¢ - inthe E‘;ﬁgramme Specifications document.

@L/. ) e L’p’.',.-ka__t’l__mf-

~
i
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The evaluation questions are set to measure the attainment of the COs. In either component
|CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Laboratory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE (60% Weightage) | o0 o t“
Subcomponent Type nm: Report + Vive |HRIEEE S,
Co-1 L
Co-2 x
co-3 X
co-4 X x
The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

S.No | Curriculum and Capabilities Skills | How imparted during the course

1. Knowledge Laboratory Instruction

r Understanding Laboratory Instructions and
Experiments

3. Critical Skills Laboratory Work

4, Analytical Skills Laboratory Work

5. Problem Solving Skills Laboratory Work

b. Practical Skills Laboratory Work

7. Group Work Laboratory Work

8. Self-Learning Laboratory Work

9. Written Communication Skills Laboratory Work, Examination

10. | Verbal Communication Skills Laboratory Examination

11. Presentation Sikills. —

12, Behavioral Skills Course work

13. Information Management Laboratory Work

14. Personal Management Course Work

15. Leadership Skills -

9. Mﬁﬁum
. % a. Essentlal Reading e

1. Lab Manual

W
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2. Haykin, 5. (1996) Communication Systems, 3rd Edition, John Willey Publications
3. Haykin, 5. (2003) An Introduction to Analog and Digital Communication, John
Willey Publications

b. Recommended Reading
1. Lathi, B.P. (2007) Modern Digital and Analog Communication Systems, 3rd
Edition, Oxford University Press

2. Harold, P.E., Samy, 5., and Mahmond, A. (2004) Communication Systems,
Pearson Education

¢. Magazines and Journals

5. IEFF Spectrum

6. [IET Communication Magazine
d. Wabsites

3. www.rfeda.com

e. Other Electronic Resources
L SystemVUE

i | L{,@L_Lf 40
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Course Specifications: Digital Signal Processing Laboratory

Course Title Digital Signal Processing Laboratory

Course Code | ECL307A

Course Type Laboratory

Department Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

This laboratory deals with verification of concepts of digital signal processing through
modelling and simulation. Sampling theorem, Analog and digital filters, spectral analysis,
multirate processing are simulated using standard software. Students are trained to model
and simulate signal processing algorithms as applied to communications and image

. processing.

2. Course Sire and Credits:

Number of Credits 01

Credit Structure (Lecture: Tutorial: Practical) 0:0:1

Total Hours of Interaction 30

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engmeering_
Total Course Marks 50

Pass Criterion As per the Academic Regulations

Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO-1. Simulate key concepts of signal processing using software toals
CO-2. Design, model, simulate and analyse analogue and digital filters
. €0-3. Develop routines for DSP algorithms using standard software and compare the
results obtained by analytical method
€0-4, Design, model, simulate and analyse given communication and image processing
applications
CO-5. Write laboratory report as per the prescribed format

4, Course Contents

1 Verification of sam Wﬁ;éﬁmf e
B | Computation of impulse response of a e of a given system.
Derivation of impulse response of a given system represented by a difference
L@imn

4 !annpmaﬂnn of linear and circular convolution of two given sequences in time and
. [frequency domain and verification using DSP Processor

[ﬁ ~C 5. | Computation of autocorrelation of given sequence and verification of its properties.

&

N - &' | Computation of cross currelation of a given sequences and verification of its
pmpertrl_-s 4

L

<5 LQLQ@i
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r_-_:; “—Eumputatmn of N-point DFT of a given sequence and plotting of frequency |
response and verification using DSP Processor. |
- Design and implementation of FIR filters (LPF, HPF, BPF, BSF) to meet given |
specifications and verification using DSP Processor.
9 Design and implementation of IR filters (LPF, HPF, BPF, BSF) to meet given
specifications and verification using DSP Processor. ]
10 j Implementation of interpolation and decimation on signals and images.

5. Course Map (CO-PO-PSO Map)

C0-3
o4
Co-5 3 i

3: Very Strong Contribution, 2: Strang Contribution, 1: Moderate Contribution

Programme Outcomes (POs) mﬂw
Po-1| Po-2| Po-3| P04 | Po-5| P06 P0-7] Po-8] PO-9] PO-10]PO-11 PO-12] PSO-1] PsO-2] PsO-3|
CD-1 3 2 1
. c0-2 3 2
3 2
3 ¥

LT Rl O Y

3
3
3
3

Lo RN R T

Lol L T ETRY TV
L=l B B LT N

6. Course Teaching and Learning Methods
Teaching and Learning Methods Duration in hours Tnt;: :: T‘Inn
Face to Face Lectures 00
Demonstrations
1. Demonstration using Videos 00 00
2. Demonstration using Physical Models / Systems 00
3. Demonstration on a Computer 00
Numeracy
1. Solving Numerical Problems | 00 !
Practical Work
. 1. Course Laboratory 30
2. Computer Laboratory 00
3. Engineering Workshop / Course/Workshop / 00 30
Kitchen
4. Clinical Laboratory 0o
5. Hospital 00
6. Model Studio 00
Others
1. Case Study Presentation 00
2. Guest Lecture 00
3. Industry [ Field Visit 00 00
4. Brain Storming Sessions 00
5. Group Discussions 00
6. Discussing Possible Innovations 00
~pMid Tenm Laboratuw Examination/Written Examination, Presentations 10
O Total Duration in Hours 40

L{Lo —
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The details of the components and subcomponents of course assessment is presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation guestions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Laboratory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation _
Component 1: CE (60% Weightage) M
Conduct of Labor. 1 Iy
Subcomponent Type b | o eriments u.m':::. Laboratory SEE
Co-1 X N
€0-2 X e
o3 X F = —i. o
co-4 X S R
Co-5 X | T S 1T
The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document,

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

S.No | Curriculum and Capabilities Skills | How imparted during the course
1L Knowledge Laboratory Demonstration
2. | Understanding Laboratory Demonstration,

Performing
3. Critical Skills Experiments
4. | Analytical Skills Performing Experiments
5. Problem Solving Skills Performing Experiments
6. Practical Skills Performing Experiments
7. Group Work Perfurmini Experiments
8. 5-eFf~Learnin! =
9, Written Communication Skills Self-Study
10. | Verbal Communication Skilis Lab Report
114 | Presentation Skills -
12._:| Behavioral 5kills -
. “18." | Information Management -

| at its 26™ meeting held on 14 July 2022
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9.

14,

Personal Management Lab Report

15.

Leadership Skills =

Course Resources

a.

Essential Reading

1. Lab Manual
2. Mitra 5. K. (1999) Digital Signal Processing Laboratory Using Matlab, McGraw-
Hill

Recommended Reading
1. Ingle V. K. (2011) Digital Signal Processing Using MATLAB, 3rd edition, Cengage
Learning
Magazines and Journals
2. IEEE Transactions on Signal Processing
Websites

1, https://www.tutorialspoint.com/digital_signal_processing/index.htm
Other Electronic Resources

1. https://oow.mit.edu/resources/res-6-008-digital-signal-processing-spring-
2011/
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Course Specifications: Information Theory

Course Title Information Theory

Course Code | ECC308A

Course Type Core Theory

Department Electronics and Communication Engineering

Faculty Engineering and Technology

1. Course Summary

The course deals with the concepts of information theory and coding. Students are taught
various encoding technigues for digital data transmission and performance limits and
Shannon's channel capacity theorem, The course also emphasizes entropy, information
measures and various error detection and correction techniques as applied to data reception

2. Course Size and Credits:

Number of Credits 04

Credit Structure (Lecture: Tutorial: Practical) 3:1:0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Re&ulat!ons

3. Course Outcomes [COs)
After the successful completion of this course, the student will be able to:

€0-1. Describe the types of information sources, encoding technigues, channels and channel
capacity.

CO0-2. Explain the basic concepts of information theory, Shannon's theorems, and various
encoding technigues.

C0-3. Solve simpie problems to compute entropy, information measures and evaluate various
codes.

CO-4. Design encoders and decoders for error control coding techniques

C€0-5. Solve complex problems to compute entropy, information measures and evaluate
various codes.

CO0-6. Use software tools for implementation and performance analysis of error detection and
correction codes.

4. Course Contents

Unit 1 (Information Theory): Introduction, Measure of information, Average information

content of wmbnls in long independent sequences, Average information content of symbaols
in langﬂendmt sequences. Mark off statistical model for information source, Entropy and
mhrn;atmn rate of mark-off source.

Uht?:! (Source Coding): Encodlng nj’ the source output, Shannon's encoding algorithm.
L / Lab— T |2
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Communication Channels, Discrete communication channels, Continuous channels. Source
encoding: Encoding of the source output, Shannon’s encoding theorem and algorithm.
Shannen-Fano codes, Huffman coding, Arithmetic coding, The Lempel =Ziv coding, Run length
encoding

Unit 3 (Fundamental Limits on Performance): Source coding theorem, Huffman coding,
Discrete memory less Channels, Mutual information, Channel Capacity. Channel coding
theorem, Differential entropy and mutual information for continuous ensembles, Channel
capacity theorem. Discrete communication channel: Models, Mutual information, Channel
coding theorem, Channel capacity theorem. Continuous channel: Differential entropy, Mutual
information, Channel capacity

Unit 4 (Error Control Coding): introduction, Types of errors, examples, Types of codes Linear Block
Codes: Matrix description, Error detection and correction, Standard arrays and table look up for
decoding. Finite fields, Binary Cycle Codes, Algebraic structures of cyclic codes, Encoding using an (n-

. k) bit shift register, Syndrome calculation. BCH codes. RS codes, Golay codes, Shortened cyclic codes,
Burst error correcting codes. Burst and Random Error correcting codes. Convolution Codes: Time
domain approach, Transform domain approach. Viterbi decoding, feedback decoding, sequential
decoding, Turbo Codes.

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) Hmu : m”:ﬂ‘
PO-1| PO-2] PO-3| PO4| PO-5| PO-6| PO-7| PO-8| PO-9] PO-10P0-1] PO-12] PSO-1] Psoa] Pso.a
co-1| 3 3
Co-2 3 |
co-3 | 3 3 3 i 3 3 ]
Co-4 3 3 i 2 3 3 3
CO-5 3 3 3 2 3 3 i
CO-6 3 3 3 2 3 3 3
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution
. 6. Course Teaching and Learning Methods
Teaching and Learning Methods Duration in hours Total Duration
in Hours
Face to Face Lectures 30
Demonstrations
1. Demonstration using Videos 05
2. Demonstration using Physical Models / Systems 00 s
3. Demonstration on a-E_umputer 00
Numeracy
1. Solving Numerical Problems | 25 25
Practical Work
1. Course Laboratory 00
2. Computer Laboratory oo .« 00
3. Engineering Workshop / Course/Workshop / et
Kitchen v 00 5
oo — 5 & qﬁ
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4t il Knowledge Classroom Lectures, Am!nments

4, Clinical Labaratory
5. Hospital
6. Madel Studio
Others
1. Case Study Presentation
2. Guest Lecture

HEEEHEEREEE

3. industry / Field Visit 00
4, Brain Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations
Mid Terms, LabBratnw Examination/Written Examination, Presentations 10
Total Duration in Hours 70

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the Cos. In either component
(CE or SEE} or subcomponent of CE, Cos are assessed as illustrated in the following Table.

For Theory Courses Only

Component 1: CE (60% welightage)
Subcompanent Type b Term Tests Assignments .

Co-1 X

Co-2 X

CD-3 i

CD-4 X X

CO-5 X s

CO-6 X r

The detalls of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

S.No | Curriculum and Capabilities Skills | How imparted during the course

. R o7
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2. Understanding Classroom Lectures, Assignments
3. | Critical Skills Classroom Lectures, Assignments
4. Analytical Skills Classroom Lectures, Assignments
5. Problem Solving Skills Classroom Lectures, Assignments
B. Practical Skills -

7. Group Work A;si!nment

8. | Seif-Learning Assignment

9, Written Communication Skills Assignmenl, Examination

10. Verbal Communication Skills
11. Presentation Skills -

12, Behavioral Skills Course work
13. Information Management Assignment, Examination
14, Personal Management Coursework
15. Leadership Skills -
. 9. Course Resources

a. Essential Reading

1. Class Notes
2. K. Sam Shanmugam (1996) Digital and Analog Communication Systems, John Wiley India

pvit. Ltd
3. Simon Haykin (2008) Digital Commiunication, John Wiley India Pvt. Ltd

b. Recommended Reading

L Ranjan Bose (2007) ITC and Cryptography. Second Edition, Tata McGraw- Hill
1. Glover and Grant (2008) Digital Communications, Second Edition, Pearson Education

. Magazines and Journals
1. IEEE Journals

d. Other Electronic Resources
1. NPTEL Videos

L gk M4 %
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Course Specifications: Digital Communication

Course Title Digital Communication
Course Code ECC309A

Course Type Core Theory
Department | Electronics and Communication Engineering

Faculty Engineering and Technology

1. Course Summary

This course deals with the principles of digital communication systems. Students are taught
the principles and functional analysis of sub blocks such as digital modulation schemes,
coherent and non-coherent demodulation schemes, digital receiver structures, equalization,
synchronization and multicarrier modulation technigues.

. 2. Course Size and Credits:
Number of Credits 04
Credit Structure (Lecture: Tutorial: Practical) 3:1:0
Total Hours of Interaction 60
Number of Weeks in a Semester 15
Department Responsible Electronics and Communication Engineering
Total Course Marks 100
Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO0-1. Describe the baseband pulse modulation schemes, line coding schemes, and Nyquist
criterion for digital transmissions.

CO-2. Discuss geometric representation of signals, M-ary modulation schemes, equalization

. technigues of digital communication systems

CO0-3. Explain coherent and non-coherent receiver structures, synchronization, spread
spectrum technigues and multicarrier modulations

CO-4. Analyse digital base band communication systems by applying digital coding, Nyguist
criterion, PSD, eye pattern and equalization

CO-5. Evaluate M-ary modulation schemes, digital receiver structures, synchronization and
spread spectrum schemes and multicarrier modulations for digital communication
systems

C0-6. Use software tools for programming and performance analysis of blocksets of digital
communication system

4. Course Contents

Unit 1 (Baseband Enrnmunl-r.atlnnl Pulse Modulation-PAM PPI’fi-and PDM, Line codes -
RZ NRZ, Manchester, Binary M-;ern substitution codes — PSDs - TT!I r N-,rquist criterion for
distortion less trinsmls,ﬂon ngnt}tatloh & Coding, Quantlhﬁﬂn erfar, C Wlngw

& O
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systems. Differential PCM systems (DPCM) — Pulse shaping, Delta mn-dulatior_-, its draw backs,
adaptive delta modulation, comparison of PCM and DM systems, noise in PCM anld oM
systems, Correlative coding - M-ary PAM schemes — Eye pattern, Equalization - Zero forcing

Unit 2 (Bandpass Signaling): Geometric representation of signals — ML detection - Correlator
and matched filter detection, Passband transmission - generation and detection of ASK, FSK,
PSK. DPSK, QPSK, M-ary PSK, ASK, FSK BER and Power spectral Density, Comparison - Structure
of non-coherent receivers - generation and detection of BFSK, DPSK — Principles of QAM. Band
Pass Sampling, BER Analysis.

Unit 3 (Spread Spectrum Techniques): Spread Spectrum - PN Sequences, Direct Sequence

Spread Spectrum (DSSS) and Frequency Hopping Spread Spectrum Systems (FHSS5), Processing
gain and Jamming Margin, Application in Cellular Systems

Unit 4 (Synchronization Technigues): Synchronization - Carrler, symbol, Carrier phase
. estimation, Symbol timing estimation.

Unit 5 (Multicarrier Modulation): Discrete Multi-tone modulation, Multicarrier Modulation,
Basics of OFDM System — Orthogonal carriers, FFT Based OFDM System

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) wﬂ;
PO-1| PO-2| PO-3| PO-4 | PO-5| PO-&| PO-T7| PO-8| PO-9| PO-10|PO-11 PD-12| PSO-1 | PSO-2| PSO-3|
Co-1 3 1 3
C0-2 3 2 1 3 2
CD-3 3 i 1 i 3 !
Co-4 i 3 3 3 3 i 3
co-5 3 3 3 3l i 3 3
CO-6 3 3 3 3 3 ] 3
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution
. 6. Course Teaching and Learning Methods
Teaching and Learning Methods Durationin hours | ' Duration
Face to Face Lectures a0
Demonstrations
1. Demonstration using Videos 03 05
2. Demonstration using Physical Models / Systems 00
3. Demonstration on a-l:omputer 02
MNumeracy
1. Solving Numerical Problems [ 30 =
Practical Work
1. Course Laboratory 00
2. Computer Laboratory i 00 _ oo
3. Engineering Workshop / Course/Workshop / ﬂﬂ' '
Kitchen e

"

VP
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4, Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry / Field Visit
4. Brain Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70

SR E R E EREEE

7. Course Assessment and Reassessment

. The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. [Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as lllustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE (60% weightage) | tF
Subcomponent Type B Term Tests Assignments | Aari
CcD-1 X e
co-2 X X
Co-3 X %
co-4 X x x
Co-5 X X
CO-6 X =t
. The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

5.No | _Curriculum and Capabilities Skills_| How Imparted guring the course
1. Knowledge Classroomiéctures and Assignments

.lppmﬂdbvﬂukldu r __gﬂu!ﬁ"‘mﬁn;hﬂﬂnnlﬂdv! 22 Page 180 of 296
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2. Understanding Classroom lectures and Assignments
3. Critical Skills Classroom lectures and Assignments
4, | Analytical Skills Classroom lectures and Assignments
5. Problem Solving Skills Classroom lectures and Assignments
6. Practical Skills Assignment
7. Group Work Assignment
[ 8. | Self-Learning Assignment
9. Written Communication Skills Assignment and Examination
10. | Verbal Communication Skills -
11. | Presentation Skills -
12. | Behavioral Skills Course work
13. | Information Management Assignment and Examination
14. | Personal Management Course work
15. | Leadership Skills x-

9. Course Resources

a.

Essential Reading

1. Course Notes
2. Haykin, S, (2005) Digital Communications. John Wiley

Recommended Reading
1. Proakis, ).G. (2001) Digital Communication, 4th edition, Mc-Graw Hill
2. Lathi, B.P. (2007) Modern Digital and Analog Communication Systems, 3rd
Edition, Oxford University Press
3, Sklar B, 2007, Digital Communication Fundamentals and Applications, 2nd
Edition, Pearson Education

Magazines and Journals

1. [IEEE Spectrum
Websites

1. www.mwrf.com
Other Electronic Resources

1. MATLAB

2. SystemVUE

ol

Page 181 of 296

.-\.. %




Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

Course Specifications: Antenna and Propagation

Course Title Antenna and Propagation
Course Code | ECC310A

Course Type Core Theory
Department | Electronics and Communication Engineering

Faculty Engineering and Technology

1. Course Summary

The course deals with antenna and propagation of electromagnetic waves. Students are
taught antenna theory, common antenna configurations such as linear dipoles, loops, arrays,
horn, microstrip and reflector. In addition, the basic concepts of integrated antennas,
antennas for. mobile communications, RFID systems and Ultra-Wide-Band (UWB) applications
are also taught. Simple models of the major phenomena of interaction between radio wave
propagation and environment are presented.

2. Course Size and Credits:

Number of Credits 04

Credit Structure (Lecture: Tutorial: Practical) | 3:1:0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations

Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO-1. Describe antenna theory, wave propagation, antenna arrays and their performance
metrics

CO-2. Explain the various antenna performance parameters, measurement techniques and
design guidelines with respect to various antenna configurations

CO0-3. Discuss radio wave propagation and computational electromagnetics technigues

CO-4. Discuss the principles and theorems in aperture and reflector antenna

€O-5. Analyse antenna arrays, performance metrics of various antenna

CO0-6. Use software tools for analysis of various antenna characteristics and performance
metrics

4. Course Contents

Unit 1 (Fundamentals of Electromagnetic Theory and Antenna Basics): Vector potential,
Solution of wave equation, Hertizian dipole. Basic Antenna parameters, patterns, beam area,
radiation intensity, beam efficiency, diversity and gain, antenna apegtures, effective height,
bandwidth, radiation, efficiency, antenna temperature and antenn;ﬁﬁlﬂ Zones

W e
Yo Yol

Unit 2 (Antenna Theory): Point Sources anu'fs: Poln\_mﬂrfés., power patterns, power o g

slincil at its 26™ meeting held on 14 July 2022 Page 182 of 296




Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

theorem, radiation intensity, filed patterns, phase patterns. Array of two isotropic point
sources, principles of pattern multiplication, non-isotropic point sources, broad side versus
end fire array, direction of maxima fire arrays of n isotropic point sources of equal amplitude
and spacing. .
Linear Array and Pattern Multiplication, Two-element Array, Uniform Array, Polynomial
representation, Array with non-uniform Excitation-Binomial Array

Unit 3 (Types of Antennas and their characteristics: Wire antennas: Short electric dipole,
fields of a short dipole, radiation resistance of short dipole Directivity, radiation resistances
Antenna (Half wave Dipole), Monopole Loop Antennas: Small loop, loop antenna general case,
far field patterns of circular loop, radiation resistance, and directivity. Aperture Antennas:
Magnetic Current and its fields, Uniqueness theorem, Field equivalence principle, Duality
principle, Method of Images, Pattern properties, Babinet's principle, slot antenna, Reflector
Antenna- Flat reflector, Corner Reflector, Common curved reflector shapes, Lens Antenna
Antenna Types: Helical Antenna, Yagi-Uda array, parabolic reflectors, omni directional
. antennas, RFID and UWE antennas

Unit 4 (Antenna Measurements). Radiation Pattern measurement, Gain and Directivity
Measurements, Anecholc Chamber measurement

Unit 5 (Radio Wave Propagation): Ground Wave Propagation, Great Circle Distance Free-space
Propagation, Ground Reflection, Surface waves, Tropospheric Propagation, Structure of ionosphere,
Sky waves, skip distance, Virtual height, Critical frequency, MUF

Unit 6 {Computational Electromagnetics): Introduction to FEM and FOTD, Case Studies

5. Course Map (CO-PO-P50 Map)

Programme Dutcomes [POs) mw
PO-1| PO-2 | PO-3| PO-4 | PO-5| PO-6| PO-7| PO-8| PO-9| PO-10|PO-13 PO-12| PSO-1 ps0-2| PsO-3|
co-1| 3 3
CO-2 3l 1 i 3 2
o3| 3 2 2 2 2 3 2
. o4l 3] 21z21=13 3 3
cos | 3 3 3 3 3 3 3
CO0-6 3 3 3 3 3 3 3

3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Total Duration
Teaching and Learning Methods Duration in hours i i

Face to Face Lectures a0

Demonstrations - g
1. Demonstration using Videos 02 -0~ -
2. Demaristration using Physical Models / Systems o
3. Demionstration on a Computer A2 8

| Numeracy o &
w = 1. Solving Numerical Problems R W -
/ 1 [ :
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Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /!
Kitchen
4. Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry / Field Visit
4, Brain Storming Sessions
5. Group Discussions
. 6. Discussing Possible Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70

2|8|8|8|8(3| |8|8|8| 8 [8|S

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation gquestions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE (60% weightage) ml'!&m
Subcomponent Type B Term Tests Assignments 100 Marks '
CO-1 X X
. CO0-2 X x
CO-3 X o
C0-4 X ®
CO-5 b X
CO-6 X

The details of number of tests and assignments 1o be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Quursgfeassenment policies are presented in the Academic Regulations document.

My
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The following skills are directly or indirectly imparted to the students in the following

teaching and learning methods:

S.No | Curriculum and Capabilities Skills | How imparted du ring the course
1. Knowledge Classroom lectures, Assignments
. Understanding Classroom lectures, Assignments
3. Critical Skills Classroom lectures, Assignments
4. Analytical Skills Classroom lectures, Assignments
5. Problem Solving Skills Classroom lectures, Assignments
6. Practical Skills -

7. Group Work Assignment
8. Self-Learning Assignment
9. Written Communication Skills Assignment, examination
10, Verbal Communication Skills -
11. Presentation Skills -
. 12. | Behavioral Skills Course work
13, | Information Management Assignment, examination
14. | Personal Management Course work
15. | Leadership Skills --

9. Course Resources

a. Essential Reading
1. Class Notes

2. Balanis (2003) Antenna Theory, John Wiley & Sons, Second Edition

b. Recommended Reading

1. Kraus, I, D. and Marhefka R, (2002) Antennas, Tata McGraw-Hill Book

Company

2. Coliins, R. E. (1987) Antennas and Radio Propagation, McGraw-Hill

€. Magazines and Journals

1. [IEEE Transactions on Microwave Theory and Technigues

2.
3. [IEEE Microwave magazine
d. Websites

1. www.mwrf.com

2. www.microwavejournal.com
e. Other Electronic Resources

1. EMpro EM tools

2. Network Analyser
3. Spectrum Analyser

at its 26" meeting held on 14 July 2022

IEEE Microwave and Wireless components Letters
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Course Specifications: Computer Networks

Course Title Computer Networks
Course Code ECC311A

Course Type | Core Theory
Department | Electronics and Communication Engineering

Faculty Engineering and Technology

1. Course Summary

This course deals with the concept and technologies used in modern computer networking
and data communication. This course facilitates the students to understand the function of
different layers and IEEE standards employed in computer networking. The students are
taught the methods to enhance network performance such as routing and congestion control.
Control mechanisms underlying local area and wide area networks will be dealt in detail.
Further, wireless networks and the fundamentals of information transmission will be

emphasized.

2. Course Size and Credits:

Number of Credits 04

Credit Structure (Lecture: Tutorial: Practical) | 4:0:0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO0-1. Explain the fundamentals of data communications, functionalities of OSI layers,
algorithms and protocols, frame formats, network security issues related to data
communications

C0-2. Describe error detection and correction for communication, structure of wired and
wireless networks, point to point protocols for communication and QoS5 performance
measurements

C0-3. Solve numerical problems related to data communications

CO-4. Design the protocols and algorithms for data communication

CO-5. Analyse the networks and interpret their performance

Cﬂuﬁ_ﬁ Develop the protocols and algorithms for end to end communication and simulations

-°  using standard tools

A t-fuumtnmm

“Unit 1 (Introduction): Data communication, Categories of Networks, Interconnection of

_ Networks: Internetwork, Internet Protocols and Standards: Protocols, Standards, Standards
: / Organizations, internet Standards, The OS5I Model, TCP/IP Protocol suite and Addressing
| L pordecn fea
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Unit 2 (Physical Layer): Analog and Digital: Analog signals, Digital signals, Analog and Digital
signal conversion techniques, Transmission impairment, Data rate limits and Performance
Digital Transmission: Line coding, Block coding, sampling, Digital to Digital Conversion, Analog
to Digital conversion, Transmission modes

Analog Transmission: Digital to Analog Conversion, Analog to Analog Conversion, Telephone
modems

Bandwidth Utilization: Multiplexing and De-multiplexing processes, WDM, TBM-time slots and
frames, interleaving, synchronization, bit padding

Circuit switching

Unit 3 (Data Link Layer): Error detection and correction: Types of Errors, Detection-

redundancy, parity check, cyclic redundancy check, checksum, Error correction- Error

correction by retransmission, forward error correction, Burst error correction, Framing, flow

and error control, Media access control, Ethernet (802.3) , Wireless LANs - 802.11, Switching
. and bridging, Basic Internetworking (IP, CIDR, ARP, DHCP,ICMP)

Unit 4 (Network Layer): Need of network layer, switched netwaork, Addressing, network address
translation, Logical Addressing: IPvd Addresses and structures, IPV6 address and structures,
conversion technigues of IPV4 to IPVE, Routing techniques, IP protocols: ARP, RARP, ICMP, IGMP

Unit 5 (Transport Layer): User Datagram Protocol, TCP, SCTP, TCP Congestion control and avoidance,
Quality of Service

Unit 6 (Application Layer): Domain Name System: Name Space, DNS, Distribution of N5, DNS in the
internet, Resolution, DNS messages, Remote logging, Electronic Mail, File Transfer, WWW and HTTP,
SNM

5. Course Map (CO-PO-P50 Map)

Programme Outcomes (POs) "mn : p’;ﬁ"
pO-1| Po-2| PO-3| PO-4 | PO-5 | PO-6| PO-7| PO-8| PO-5| PO-10|PO-11 PO-12| PSO-1| PSO-2| PSO-3|
CO-1 3 3
. co2| 3 3 1
o3| 3 2 2 1 2 3 1
co4 | 3 ! 2 1 2 3 2
CO-5 3 1 3 Fi 3 3 F !
co6| 1 2 3 2 3 3 3

3: Viery Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Jlidlinl and Learning Methods Duration in hours Total Duration
\ o in Hours
Face to Face Lectures 40
% | Demonstrations
.9 )t 1 L Demonstration using Videos 03
W .{" 2. Demonstration using Physical Models / Systems 00 a5
/ 3. Demonstration on a Computer

]
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Numeracy 15
1. Solving Numerical Problems |
Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen
4. Clinical Laboratory
5. Hospital
6. Model Studia
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry / Field Visit
4. Brain Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations
Mid Terms, Lah;atnw Examination/Written Examination, Presentations 10
Total Duration in Hours 70

et
wn

S(8|8|8|8|8| |8]|8|8| 8 |88

7. Course Assessment and Reassessment

The detalls of the components and subcompenents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the Cos. In either component
(CE or 5EE) or subcomponent of CE, Cos are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE (60% weightage) Kvers torsy «IIH
Subcomponent Type B Term Tests Assignments __J00Marks
CD-1 =T &
C0-2 X
COo-3 TR
Co-a x x
CD-5 X X
CO-6 i

The details of number of tests and assignments 1o be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall grovide the focus of COs in each component of assessment in the above template at the
beginming of the semester,

~Course reassessment policies are presented in the Academic Regulations document.

Mo 4lae
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The following skills are directly or indirectly imparted to the students in the following

S.No | Curriculum and Capabilities Skills | How imparted during the course
1. Knowledge Classroom Lectures
2. | Understanding Classroom Lectures, Self-study
3. [ Critical Skills Assignment
4. Analytical Skills Assignment
5. Problem Solving Skills Assignment and Exam
6. | Practical Skills Assignment
7. Group Work Assignment
8. Self-Lea ming SEI!‘-learmnE
9. Written Communication Skills Assignment
. 10 Verbal Communication Skills -
11. Presentation Skills Assignment
12. | Behavioral Skills -
13. | Information Management Assignment
14. | Personal Management =
15. Leadership Skills -

9. Course Resources

a. Essential Reading
1. Course Notes
2. Forouzan, B. (2013) Data Communication and Networking, 5th edn,
McGraw-Hill
3. Cordeiro, C. M., and Agrawal, D. P. (2011) Ad Hoc and Sensor Networks: Theory
and Applications, 2nd edn, World Scientific
4. Cole, E. (2009) Network Security Bible, 2nd edn. Wiley Publishing

b. Recommended Reading

L. Tanenbaum, A. 5., and Wetherall, D. J. {2010) Computer Networks, 5™ edn
Prentice Hall

2. Olifer, N., and Olifer, V. (2006) Computer Networks: Principles, Technologies
and Protocols for Network Design. Wiley

3. Stevens, R. W. (1998) Network Programming-Networking APis: Sockets and XTI,
Prentice Hall

¢. Magazines and Journals

ACM Transactions on Networking
IEEE Transactions on Communications
Wireless Networks
<, 4. IEEE Communication Letters
~ 8- Websites
Oc” 577 L http://www.comsoc.org

. 1. https:Hm.rso.nrg,{ir_:;fa&mohf

2. Simulators (NS2 and MATLAR
ol "
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Course Specifications: Digital Communication Laboratory

Course Title Digital Communication Laboratory

Course Code ECL312A

Course Type Laboratory

Department Electronics and Communication Engineering
Faculty EnglnurlgE_and Technology

1. Course Summary

This laboratory deals with practice of experiments and exercises on digital communication

block sets. The Nyquist sampling theorem for sampling of analog waveforms, various form of

pulse modulation schemes, line coding schemes and digital modulations demodulation

techniques will be carried out. The students will be taught to analyse spread spectrum
. modulation techniques.

2. Course Size and Credits:

Number of Credits 01

Credit Structure (Lecture: Tutorial: Practical) 0:0:1

Total Hours of Interaction 30

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineeri
Total Course Marks 50

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:
CD-1. Design, model and simulate digital communication circuits and sub-systems
C0-2. Bulld sub-systems of digital communication systems using kits
. C0-3. Analyse and evaluate standard digital communication systems through their waveforms
CO-4. Write the analysis report as per the prescribed format

4. Course Contents

1 Analysis of Nyquist Criterion on Signal Sampling and Reconstruction

2 Pulse Amplitude Modulation (PAM) and demodulation. '

3 Pulse Width Modulation (PWM) and demodulation.

4 Pulse Position Modulation {(PPM) and demodulation.

5 Time Division Multiplexing (TOM)

6 Pulse Code Modulation (PCM) and Demodulation

7 Differential Pulse Code Modulation (DPCM)

b Delta Modulation and Demodulation
~ 2 279 9ine coding schemes
10 ASK, FSK, PSK and DPSK schemes
3 il Analysis of H-pquusl Cm.n-rinn on Signal Sampling and Reconstruction (MATLAB

Simulation) O, '
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12| Pulse Modulations (MATLAB Simulation) _

13 Line coding schemes (MATLAB Simulation)

14 ASK, FSK, PSK and DPSK schemes (MATLAB Simulation)
15 Spread Spectrum Modulation (MATLAB Simulation)

bk

5. Course Map (CO-PD-PSO Map)

Programme Outcomes (POs) m'm'
PO-1| PO-2| PO-3| PO4| PO-5| PO-6| PO-7| PO-8| PO-9| PO-10|{PO-11 PO-12| PSO-1 | PSO-2| PSO-
CO-1 3 3 3 2 3 3
Cco-2 3 2 3 3
COo-3 3 i 3 s 3 E )
co-4 3 3 3
. 3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Total Duration
in Hours
Face to Face Lectures 00
Demonstrations
1. Demonstration using Videos
2. Demonstration using Physical Models [ Systems
3. Demonstration on a Computer
Numeracy
1. Solving Numerical Problems |
Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen
4. Clinical Laboratory
. 5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry / Field Visit
4. Brain Sturmlﬂg Sessions
5. Group Discussions
b. Biscussin! Possible Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 40

Teaching and Learning Methods Duration in hours

8| |8/8|8

30

8|8[8|8|8(8| |8(8]|8| 8 8|«

7. Course .I.Iﬁrq:imnt and Reassessment
X

% =1

The i!!m!s. of the components and subcomponents of course assessment are presented in the
Programme Sp-mﬂcatmns dncumem  pertaining to the B.Tech. (Electronics and Communication

L’/L«L () oe
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Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document,

The evaluation questions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Laboratory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE (60% Weightage) | w*ﬁ
Conduct of Laboratory I -
Subcomponent Type b Esartinls Report + Viva Laboratory SEE
Co-1 X X
C0-2 X
CD-3 X
Co-4 x X

The details of number of tests and assignments to be conducted are presented in

the Academic Regulations and Programme Specifications Document

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester,

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

5.No | Curriculum and Capabilities Skills | How imparted during the course
L Knowledge Laboratory Instruction
2. Understanding Laboratory Instructions and
Experiments
3. Critical Skills Laboratory Work
. 4. Analytical Skills Laboratory Work
5 Problem Solving Skills Laboratory Work
B. Practical Skills Laboratory Work
7. Group Work Laboratory Work
8 self-Learning Laboratory Work
9, Written Communication Skills Laboratory Work, Examination
10. | Verbal Communication Skills Laboratory Examination
11. Presentation Skills -
12. | Behavioral Skills Course work
13. | Information Management Laboratory Work
142 | Personal Management Course Work
AL 151 Leadership Skills -

!1_ Course Resources

S

un

ak

Essential Reading

MéL_Y|ae
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4. Lab Manual

5. Sklar B. (2007) Digital Communication Fundamentals and Applications. 2nd
Edition, Pearson Education

6. Haykin 5. (2005) Digital Communications, John Wiley

b. Recommended Reading
3. Lathi, B.P. (2007) Modern Digital and Analog Communication Systems, 3rd
Edition, Oxford University Press
4. Proakis, 1.G. (2001) Digital Communication, 4th edition, Mc-Graw Hill

©. Magazines and Journals
5. [EEE Spectrum

. d. Websites

3. www.mwrf.com

e. Other Electronic Resources
1. MATLAB
2. SystemVUE
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Course Specifications: Antenna and Microwave Laboratory

Course Title Antenna and Microwave Laboratory
Course Code ECL313A

Course Type Laboratory
Department Electronics and Communication Engineering

Faculty Engineering and Technology

1. Course Summary

This course focuses on the study of characteristics of passive microwave devices
experimentally and measurement of antenna parameters such as gain, bandwidth and half

power beam width.

2. Course Size and Credits:

Number of Credits 01

Credit Structure (Lecture: Tutorial: Practical) | 0:0:1

Total Hours of Interaction 30

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 50

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)

After the successful completion of this course, the student will be able to:
CO-1. Plan the experimental setup to achieve the stated aim
€0-2. Conduct experiments as per the standard procedures and tabulate the measured values
€0-3. Calculate the required parameters and plot the results
CO-4. Interpret, compare with standard results and draw conclusions
CO-5. Write laboratory report as per the prescribed format
. €O0-6. Conduct experiments as per the standard procedures and tabulate the measured values

4. Course Contents

l

bt Lt R K- T T 1 S ) ) e

Calibration of variable attenuator

Study on E-plane, H-plane Tee Junction

Magic Tee and extraction of S-parameters

Measurement of Dielectric _ﬁ_trength

Study on circulator

Study on Directional Cﬂupler;'lgek‘tral:tllnn of S-parameter

Measurement of phase shift of ferrite phase shifter

Field intensity measurement of a horn antenna ]
&2 il [}1, Field inteénsity measurement of 2 parabolic dish antenna 1

w VT L2 | el intensity measurement of a dielectric antenna _]I

_I

/ 12 _LMATLAB implemeatation of CEM
e 003N Ao
i
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5.

Course Map (CO-PO-PSO Map)

Programme Outcomes (POs)

Programme Specific
Outcomes (PSOs)

po-1| po-2| Po-3| Po-4| PO-5| PO-6| PO-7| PO-8| PO.8| PO-10|PO-11 PO-12

Co-1

CD-2

co-3

]
3
3
3

Ul N R
B o o o
ol Tl RN T
il | Bl |

(T8 NPT KPR VT
G | |

€05

i

i

]

]

3: Very Strong Contribution, 2: Strong Contribution, 1; Moderate Contribution

Course Teaching and Learning Methods

Teaching and Learning Methods

Duration in hours

Total Duration
in Hours

Face to Face Lectures

00

Demonstrations

1. Demonstration using Videos

2. Demonstration using Physical Models / Systems

3. Demonstration on a Computer

0o

Numeracy

1. Solving Numerical Problems |

Practical Work

1. Course Laboratory

2. Computer Laboratory

3. Engineering Workshop / Course/Workshop /
Kitchen

4, Clinical Laboratory

5, Hospital

6. Model Studio

30

Others

1. Case Study Presentation

2. Guest Lecture

3. Industry / Field Visit

4. Brain Storming Sessions

5. Group Discussions

6. Discussing Possible Innovations

8|8(8|8]8|8| |8(8]8] 2 |8|s] (8] |8/8|8

Mid Terms, Laboratory Examination/Written Examination, Presentations

10

Total Duration in Hours

40

7.

Course Assessment and Reassessment

]

. el
<,: The details.of the components and subcomponents of course assessment are presented in the
nglimrge Specifications document pertaining to the B.Tech. (Electronics and Communication
| Engingering) Programme. The procedisre to determine the final course marks is also presented
I,Ftlhl‘_' Programme Sptuﬁc.atmns document,

H pllezs a0
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The evaluation guestions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Laboratory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
S T
Component 1: CE (60% Weightage) | 00
Conduct of
Subcomponent Type b
Experiments
Co-1 X
Co-2 i
co-3 X
Co-4 X
Co-5
C0-6 X 3
. The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

B. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

S.No | Curriculum and Capabilities Skills | How imparted during the course
1. Knowledge Laboratory Instruction
2. Understanding Laboratory Instructions and
Experiments
3. Critical Skills Laboratory Work
4. | Analytical Skills Laboratory Work
. 5. Problem Solving Skills Laboratory Work
6. Practical Skills Laboratory Work
7. Group Work Laboratory Work
8. | Seli-Learning Laboratory Work
9. Written Communication Skills Laboratory Work, Examination
10. Verbal Communication Skills Laboratory Examination
11. Presentation Skills =
12. | Behavioral Skills Course work
13. Information Mam;ement Laboratory Work
14. | Personal Management Course Work
15." |-Aeadership Skills -

C"-'T 9. Fnurigﬂowm
Oﬂ 0" ba Essential Reading

Approved by the AcademicCouncil at its 26 meeting held on 14 July 2022
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2. Jordan E. C. and Balmain (2003) Electro Magnetic Waves and Radiating Systems,
PHI.
3. David M. Pozar (2009) Microwave Engineering, John Wiley & Sons

b. Recommended Reading
1. Maas, 1998, Practical Microwave Circuits, Artech House

c. Magazines and Journals
1. |IEEE Transactions on Microwave Theory and Techniques
2. IEEE Microwave and Wireless components Letters
3. IEEE Microwave magazine

d. Websites
1. www.mwrf.com
. 2. www.microwavejournal.com

e. Other Electronic Resources
1. EMpro EM tools

o T | L L

s Dean - Academics
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Course Specifications: Seminar

Course Title Seminar

Course Code ECC314A

Course Type Seminar

Department Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

The aim of the course is to train the students on data collection, analysis and presentation
about a chosen topic. In this course students are required to deliver seminars on various
relevant topics from the broad areas mentioned in the course content. Students will be trained
to prepare a brief report on the chosen seminar topic.

2. Course Size and Credits:

Number of Credits 01

Credit Structure (Lecture: Tutorial: Practical) | 0:0:1

Total Hours of Interaction 30

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 50

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Reguiatlons

3. Course Outcomes (COs)

After the successful completion of this course, the student will be able to:

CO-1. Prepare and deliver seminar on a given topic.

€0O-2. Write a report on the seminar topic.

4, Course Contents
Indicative topics:

Array Signal Processing Hyperspectral Image | Cellular Communications Image and Video
Processing Processing

Biomedical Signal | High speed board design EMIJEMC, PI and 5| | Low Power Processors

Processing Analysis

Spectral Analysis MNano electronics FinFET technology Power Analysis

Radar Signal Processing | System on chip and Network | VLS| Testing Verification and Reliability
on chip

Adaptive Signal | Dptoelectronics and | Pipeline/parallel Multicore architectures

Processing Integrated Optics architectures

Audio and Speech | Antenna Measurement | RF & Microwave Devices Photonics

Processing Technigques and Circuits

Pattem_-&nceﬁli‘tiun Software Defined Networks Aerospace  and  Satellite | Phased Array and Multi-

o g Antennas beam Antennas

pqn}:;h,-ﬁ.-n.al Processing

Cognitive Radio Networks

Digital Beamformers

Next-Generation MNetwork
Architectures

| Swatistieal Learning and,
Estivration Schemes

M;.:]i!éa_;rie: Techniques

'-._JJ

MIMO Systems

SDR and Cognitive Radio
Systems

Council at its 26" meeting held on 14 July 2022
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5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) Outcomes (PSOs)

o ro-1 PO-2| PO-3| PO-4| PO-5| PO-6| PO-7| PO-8| PO-9| PO-10| PO-11|PO-12{ PSO-1 | PSO-2 | PSO-3
€0-1 3 3 3 2 A 2 2 2 1 ] 3 3 3 1 3
C0-2 3 3 3 2 2 2 2 2 2 3 3 3 3 1 3

6. Course Teaching and Learning Methods

Total Duration
in Hours
Face to Face Lectures 0
Demonstrations
1. Demonstration using Videos
2. Demonstration using Physical Models / Systems
3. Demonstration on a Computer
Numeracy
1. Solving Numerical Problems
Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen
4. Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry / Fleld Visit
4, Brain Stormi ng Sessions
5. Group Discussions
6. Discussing Possible Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 40

Teaching and Learning Methods Duration in hours

8|8|8

o

8|8|8| 8 |8|8
8

i
ol

g(8]|8|8|8|~

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Automotive Engineering)
Programme. The procedure to determine the final course marks is also presented in the
Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

u

M@vL—f" ae
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Focus of COs on each Component or Subcomponent of Evaluation
Tt-;"-\ ."..E..;-';-'_

Component 1: Presentation - Co 3

(60% weightage poo 4
Maximum Marks * 25 R - T s
C0-1 X LT [ =y
C0-2 2 g TSRS A,

The details are presented in the Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

S.No | Curriculum and Capabilities Skills | How imparted during the course

1. Knowledge Classroom lectures

2. Understanding Classroom lectures, Self-study
3. Critical Skills Asslg nment

4. | Analytical Skills Assignment

5. Problem Solving Skills Assignment, Examination

[ Practical Skills Assignment

7. Group Work -

B. Self-Learning Self-study

9. | Written Communication Skills Assignment, Examination

10. Verbal Communication Skills -

11. Presentation Skills -

12. | Behavioral Skills --

13. | Information Management Assignment

14, Personal Management -

15. | Leadership Skills =

9. Course Resources

a. Essential Reading
1. Jerry Weissman, Presenting to Win
2. Cliff Atkinson, Beyond Bullet Paints
3. Bruce R, Gibrielle, Speaking Powerpaint
4, Garr Reynolds, Presentation Zen Design

b. Recommended Reading
1 Based on the topic choosen

¢ Magazines and Journals

at its 26™ meeting held on 14 July 2022 P
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1. Based on the topic chosen, details will be shared in the class

d. Websites
1. Based on the topic chosen, details will be shared in the class

e. Other Electronic Resources
1. Relevant resources available in RUAS Library

Approved by the Academic Council i_lt_it:jﬁ"'-" meeting held on 14 July 2022 Page 201 of 296
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Course Specifications: Biomedical Signal Processing

Course Title Biomedical Signal Processing

Course Code | ECE311A

Course Type | Professional Core Elective

Department Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

The aim of this course is to present the fundamentals of signal processing with emphasis on
problems in biomedical signal processing. Principles and algorithms for processing of
biomedical signals are discussed. Signal processing including methodology of data acquisition,
filtering and feature extraction.

2. Course Size and Credits:

Number of Credits

Credit Structure (Lecture: Tutorial: Practical) | 3:1:0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

C€O0-1. Explain the origin, dynamics, time and frequency domain analysis of various biomedical
signals

€0-2. Describe filter and transform technigues to process the biomedical signals

C0-3. Compute the features of biomedical signals from the events by solving problems in time
and frequency domain

CO-4, Analyze biomedical signals in time domain, frequency domain using various statistical
and transform features

CO0-5. Design and implement digital filters in spatial and frequency domain for removing
artefacts present in the medical images

CO-6. Implement various time and frequency domain algorithms for event detection in ECG
and EEG signals using software tools

4. Course Contents

Unit 1 (Biomedical signal origin and dynamics): Bioelectric signals-Action potential, Electro-

n_eurﬁ‘fam_" Electro-oculogram, Electro-encephalogram, Evoked potential, Electro-cardiogram,
g “flectrogastrogram, bio-impedance signals, mechanical signals - bioacoustics signals,
) e@é’al signals- objectives of biomedical signal analysis, difficulties in biomedical signal

) S
/ H . j:, ﬁ—*—‘, .(1 ‘:L p.
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Unit 2 (Time domain characterization of bio signals): Root-mean-square, average rectified
value coherent average, cross-correlation, covariance, autocorrelation, phase-shift averaging.

Unit 3 [Frequency domain characterization of bio signals): Fourier transform, Discrete Fourier
transform, Spectral analysis, Cepstral analysis, Feature extraction. Estimation of power spectral
density, spectral power ratio and Power Cepstrum in Biomedical applications. The periodogram,
averaging, Spectral resolution and leakage.

Unit 4 (Adaptive filters): Random noise, structured noise and physiological interference. Adaptive
filters-general structure, LMS adaptive filter, Noise cancellation. Adaptive noise canceller-
cancellation of 60Hz interference in ECG, cancelling donor heart interference in Heart transplant
ECG, cancellation of ECG signals from electrical activity of chest muscles.

Unit 5 (Event Detection in ECG): Detection of P, QRS and T waves in ECG, dicrotic notch detection,
marphological analysis of ECG, envelope extraction and zero crossing rates analysis of ECG signal.

Unit 6 (Event Detection in EEG): EEG rhythms, Correlation and coherence analysis of EEG channels,
Detection of EEG spike and wave complexes.

5. Course Map (CO-PO-PS0 Map)

Programme Outcomes [POs) m‘ lmﬂl
po-1| po-2| po-3| Po-4| Po-s| Po-6| PO-7| PO-8| PO-3| PO-10|P0-11 PO-12| PSO-1 | PSO-2
co-1| 2 1 1 1 1 i 1 3 2
C0-2 3 3 1 1 1 1 1 3 3
CD-3 3 2 1 1 1 1 1 3 3
o4 3 3 2 2 2 2 1 E | 3
Co-5 3 3 2 2 2 2 2 3 3
CO-6 3 3 2 F 2 2 2 E | 3

3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Teaching and Learning Methods Duration in hours THI:: :::::im
Face to Face Lectures 55
Demonstrations
1. Demonstration using Videos 00 00
2. Demonstration using Physical Models / Systems 00
3. Demonstration on a Computer 00
MNumeracy 00
1. Solving Numerical Problems | 00
Practical Work
.| 1.Course Laboratory 00
c sl ) Computer Laboratory 00 oo
O ‘3. Engineering Workshop / Course/Workshop / 00

% : ' <Kitchen
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4. Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3, Industry / Field Visit
4. Brain Storming Sessions
5. Group Discussions
6. Discussing Possible innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70

05

2|2]|8|28(2|7| |8|8(8

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech, (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation

I".I'-‘_l.“-J:‘Wf-'uﬂv'f'l'-}lf"" -
Component 1: CE (60% weightage) | .

Subcomponent Type B | Term Tests Assignments | 100

COo-1 X

C0-2 X

CD-3 X i

CcD-4 X

CO0-5 X s T

CO-6 % e e

The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document,

8. Achieving r_?ﬂi

The fol_la@!h‘ﬁ skills are directly or indirectly imparted to the students in the following
teaching'and learning methods:

. Eﬁ No | Curriculum and Capabilities Skills | How imparted during the course |

5
Sl
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1. Knowledge Classroom Lectures, Assignment
2. Understanding Classroom Lectures, Assignment
3. Critical Skills Classroom Lectures, Assignment
4, Analytical Skills Classroom Lectures, Assignment
S. Problem Solving Skills Classroom Lectures, Assignment
6. Practical Skills -

7. Group Work Assignment

8 Self-Learning Assignment

9. Written Communication Skills Assignment, Examination

10. | Verbal Communication Skills -
11. Presentation Skills -
12. | Behavioral Skills Course Work

13. | Information Management Assignment, Examination
14, | Personal Management Course Work

15. | Leadership Skills -

9. Course Resources

a. Essential Reading
1. Class Notes

2. D. C. Reddy, 2005, Biomedical signal processing - Principles and Technigue,
Tata McGraw-Hill

3. Wills J. Tompkins, 1993, Biomedical digital signal processing, , Prentice Hall
of India Pvt. Ltd

b. Recommended Reading

1. Oppenheim & Ronald W Schafer, 1975, Digital Signal Processing, , Prentice
Hall India

2. Andreas Antoniou, 2001, Digital Filters: Analysis, Design and Applications,
McGraw-Hill

3. Reddy D.C, 2nd edition, 2005, Biomedical Signal Processing: Priniciples and
Techniques, New Delh, Tata McGraw-Hill

4, J. G. Prokis and D. G. Manolakis, 2007, 4th Edition, “Digital Signal Processing:
Principles, Algorithm and Applications, , PHI/Pearson Education

5. Rangaraj M Rangayyan, 2002, Biomedical signal processing, IEEE press, first
edition

6. Arnon Cohen, 1986, Biomedical Signal Processing Time and Frequency
Domains Analysis (Volume 1), CRC press
c. Magazines and Journals
1. [EEE Signal Processing Magazine.
2. IET signal processing

5 o

<4, IEEE Transaction on signal processing

o ~_f' <2 4. IEEE signal processing letters
,ﬁi}‘/ © ¥ 47 Websites
/ e 1. https://freevideolectures.com/course/digital-signal-processing-iit-delhi/

2. http://www.nptelvideos.in/2012/12/digital-signal-processing htmi
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e. Other Electronic Resources
1. www.pdfdrive.net
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Course Specifications: Embedded and laT Systems

Course Title Embedded Systems and loT

Course Code | ECE312A

Course Type | Professional Core Elective

Department | Electronics and Communication Engineering
Faculty EE!inu ring and Technology

1. Course Summary

This course intends to prepare the student in the field of real time embedded system
development. The students are exposed to a range of hardware and software design
considerations for embedded and Internet of Things (I0T) systems. The principles of interfacing
analog components, timers, Input / Output and memory, along with other interrupt handling
techniques, are taught. Real Time Operating Systems (RTOS) are also introduced. Development
of an embedded system using the underlying techniques are emphasized.

2, Course Size and Credits:

Number of Credits 04

Credit Structure [Lecture: Tutorial: Practical) 3:1:0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Enginurin!__
Total Course Marks 100

Pass Criterion As per the Academic Regulations

Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

C0-1. Describe the concepts and technigues of designing embedded system, RTOS and loT

C0-2. Explain the hardware and software considerations for embedded systems

CO0-3. Discuss the architecture, principles and layer protocols for loT

CO-4. Apply the memory interfacing, exceptions and interrupts in an embedded system

CO-5. Design and develop a real time application of embedded and loT system design
development using appropriate development tool kits

4, Course Contents

Unit 1 (Introduction to embedded concepts): Introduction to embedded systems, Application
Areas, Categories of embedded systems, Overview of embedded system architecture,
Specialties of embedded systems, recent trends in embedded systems, Architecture of
embedded systems, Hardware architecture, Software architecture, Application Software,
Communication Software.

Unit 2 (Overview of ARM and Cortex-M3): Background of ARM Architecture, Architecture
Versions, Processor Naming, Instruction Set Development, Thumb-2 and Instruction Set

ML,,L/— 1)
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Architecture. Cortex-M3 Basics: Registers, General Purpose Registers, Stack Pointer, Link
Register, Program Counter, Special Registers, Operation Mode, Exceptions and Interrupts,
Vector Tables, Stack Memory Operations, Reset Sequence. Cortex-M3 Instruction Sets,
Implementation Overview, |-Code Bus, DCode Bus, System Bus, External PPB and DAP Bus

Unit 3 (Open source RTOS): Basics of RTOS: Real-time concepts, Hard Real time and Soft Real-
time, Differences between General Purpose OS5 & RTOS, Basic architecture of an RTOS,
scheduling Systems, Inter-process communication, Performance Matric in scheduling models,
Interrupt management in RTOS environment, Memory management, File systems, 1/O Systems,
Advantage and disadvantage of RTOS. POSIX standards, RTOS Issues — Selecting a Real-Time
Operating System, RTOS comparative study.

Unit 4 (Overview on 10T system): loT-An Architectural Overview— Building an architecture, Main
design principles and needed capabilities, An loT architecture outline, standards considerations. M2M
and loT Technology Fundamentals- Devices and gateways, Local and wide area networking, Data
. management, Business processes in loT, Everything as a Service (Xaa5), M2M and 1T Analytics,
Knowledge Management
Unit 5 (loT layer protocols): PHY/MAC Layer (3GPP MTC, IEEE 802.11, |EEE 802.15), Bluetooth Low
Energy, Zigbee Smart Energy, Network Layer-IPwd, IPvE, DHCP, Transport Layer, Session Layer, Service
Layer — MAC 802.15 .4, Application Layer-case study

5. Course Map (CO-PO-PS0O Map)

Programme Outcomes (POs) mm
PO-1| PO-2| PO-3| PO-4 | PO-5| PO-6| PO-7 | PO-8| PO-9| PO-10|PO-1% PO-12| PS50-1 | PSO-2| PS0-3
Co-1 3 3
Co-2 3 3 2
Co-3 3 2 3 2
CO-4 3 2 2 Fi 3 F
CO-5 2 3 3 3 2 3 3
3: Very Strong Contribution, 2: Strong Contribution, 1; Moderate Contribution
. 6. Course Teaching and Learning Methods
Teaching and Learning Methods Duration in hours Tml.l Ourstion
n Hours
Face to Face Lectures 55
Demonstrations
1. Demonstration ustn! Videos 00 00
2. Demonstration using Physical Models / Systems 00
3. Demonstration on a-Cn mputer 00
Numeracy 00
1, Solvifng Numerical Problems | 00
~. | Practical Work
~=" 1 .2 Course Laboratory 00
< " 2 Computer Laboratory 00 00
—/(‘b “"3. Engineering Workshop / Course/Workshop / 00
: > Kitchen
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4. Clinical Laboratory 0o
5. Hospital 00
6. Model Studio 00
Others
1. Case Study Presentation 05
2. Guest Lecture 00
3. Industry / Field Visit oo 05
4. Brain Storming Sessions oo
5. Group Discussions 0o
6. Discussing Possible Innovations 00
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation guestions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE (60% weightage) VENERINE £: 0K
Mwm
Subcomponent Type P Term Tests Assignments 100 Marks

Co-1 X X
CD-2 S
COo-3 "
Co-4 b X
CO-5 X X

The details of number of tests and assignments to be conducted are presented in
the Academic Reﬁuiatlnns and Pm!rarnme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

< < ' {S.No | Curriculum and Capabilities Skills | How imparted during the course
1. Knowledge Classroom lectures

G= Mgl alee.

Approved by the Academic Colnei it'i;s 26™ meeting held on 14 July 2022 Page 209 of 296



Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

2. Understanding Classroom lectures, Self-study
3. Critical Skills Assignment
4. | Analytical Skills Assignment
5, Problem Sulvin;_SkHl; Assignment, Examination
6. Practical Skills Assignment
7. Group Work -
8. | Self-Learning Self-study
9. Written Communication Skills Assignment, Examination
10, | Verbal Communication Skills -~
11. Presentation Skills -
12. | Behavioral Skills -
13. | Information Management Assignment
14. | Personal Management -
T Tesdarhip Skile =

9. Course Resources

a. Essential Reading

4. Frank Vahid and Tony Givargi (2006) Embedded System Design: A Unified
Hardware/Software Introduction, John Wiley & Sons

5. Laplante, P. A. (2008) Real Time Systems Design and Analysis, 3rd edn. John
Wiley and Sons

6. Vijay Madisetti and ArshdeepBahga, (2014) "Internet of Things (A Hands-
anApproach)”, 1st Edition, VPT.

b. Recommended Reading

7. Tammy Noergaard (2005) Embedded Systems  Architecture-A
Comprehensive Guide for Engineers and Programmers, Elsevier Publication

B. Raj Kamal (2008) Embedded Systems: Architecture and Programming, 2nd
Edition, Tata Mc-Graw Hill

9. KVK Prasad, (2003) "Embedded/Real Time Systems Concepts, Design and
Programming Black Book”, , Wiley India

10. Seppo ). Ovaska Phillip A. Laplante, (2013) "Real-Time Systems Design and
Analysis:Tools for the Practitioner”

11. Jan Holler, VlasiosTsiatsis, Catherine Mulligan, Stefan Avesand, Stamatis
Karnouskos, David Boyle, (2014) “From Machine-to-Machine to the Internet
of Things: Introduction to a New Age of Intelligence®, 1st Edition, Academic
Press

12. Kopetz, H. (2011) Real Time Systems-Design Principles for Distributed
Embedded Applications, 2nd edn. Springer

13. James K. Peckol (2008) Embedded Systems = A contemporary Design Tool,
5 John Wiley India Pvt. Ltd

A o

‘,1--,'--‘“}11. Daniel Minoli, “Building the Internet of Things with IPve and MIPvE: The
£ Evolving World of M2M Communications”, ISBN: 978-1-118- 473474, Willy
= Publications

15. L, Q., and Yao, C. (2003) Real-Time Concepts for Embedded Systems, Elsevier
M Bbes /% (40
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16, Valvano, ). W. (2011) Embedded Microcomputer Systems-Real Time
Interfacing, Cengage Learning

i Lu:"" T
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Course Specifications: Statistical Signal Processing

Course Title Statistical Signal Processing

Course Code ECE313A

Course Type Professional Core Elective

Department Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

This course deals with the introduction to the principles of statistical signal processing. Students
are briefed on applications requiring statistical estimation and detection. Signal modeling,
filtering approaches, estimation technigues and detectors will be taught in detail. They will be
taught to evaluate different estimation methods and detectors for error analysis and
performance criteria.

2. Course Size and Credits:

Number of Credits 04

Credit Structure |Lecture: Tutorial: Practical) | 4:1:0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO-1. Discuss the concepts of statistical estimation, hypothesis testing and decision theory

C0-2. Analyze the performance of signal modeling approaches and various filtering
technigues

CO-3. Develop Maximum likelihood and Bayesian estimators for various sensor transmission
scenarios

CO-4. Analyze and evaluate multiple hypothesis testing techniques to detect events in sensor
transmissions

COD-5. Analyze the performance of various signal modeling approaches

CO-6. Evaluate the performance of recursive models and adaptive filters on finite length
data records

4. Course Contents
Unit 1 {Ra-r_ﬂom Variables and Processes): Random variables and expectations: Gaussian,
yniturm,-ﬂévleigh, Exponential, Binomial, Poisson distributions, Joint moments: Independent,
s uncorrefated and orthogonal random variables
i
Cm( H:npnm?#rocesseﬁ wide sense stationary, strict sense stationary, ergodic processes, power

al density of filtered random process, random vector representations, Auto-covariance

ér'!l:l Autocorrelation matrix, white noise process
2 ML« L] f 1w
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Unit 2 (Signal Modeling): Pade’s model, Prony’s method for pole-zero modeling, Finite data
records: All pole modeling using Autocorrelation method, Basics of stochastic models and
significance of Yule Walker equations

Unit 3 (Principles of statistical estimation and linear models): Mathematical formalism of
estimation, Minimum wvariance unbiased estimation, Cramer- Rao lower bound, Maximum
Likelihood estimation, Principle of Best linear unbiased estimator, Bayesian estimation

Unit 4 (Statistical decision theory): Mathematical formalism of detection, Deflection coefficient
and its significance, Neyman-Pearson approach for hypothesis testing, Probability of false alarm,
Probability of missed detection, Probability of correct detection and ROC

Unit 5 (Optimal Filtering): Weiner filter and Weiner Hopf equations, Steepest descent and Adaptive
filter with least mean squares approach, Significance of kalman filtering for non- stationary

processes

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) m"w
po-1| po-2| po-3| po-a] Po-s| Po-6] Po-7| Po-8] Po-s| Po-10|PO-1{ Po-12] Pso-1| Pso-2] PS03

co1| 3 3

co2| 3| 3] 3] 3 3 2
TIENEEEIERE 2 2
co4| 3| 3] 3] 3]s 3 3
TIERE R E 3 3
co6| 3| 3] 3] 3] 3 3 3

3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Total Duration
in Hours
Face to Face Lectures 55
Demonstrations
1. Demonstration using Videos
2. Demonstration using Physical Models [ Systems
3. Demonstration on a Computer
Numeracy
1. Solving Numerical Problems |
Practical Work
1, Course Laboratory
2. Computer Laboratory
lfﬂhgineeﬂng Waorkshop / Course/Waorkshop /
-~ - Kitchen
- I 4>Clinical Laboratory
@ = 49 5, Hospital

o +"[6-Modei Studio
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Others

1. Case Study Presentation

2. Guest Leclure

3. Industry / Field Visit

4, Brain Storming Sessions

5. Group Discussions

6. DbscussinEPnﬂibm Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations 10

Total Duration in Hours 70

05

8|8|8|8|8|%

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
. Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation

Component 1: CE (60% weightage) |
Subcomponent Type B | Term Tests Assignments | ‘Mar
Co-1 3 E ]
co-2 X X
co-3 X - __
co-4 X x :
COo-5 X t
CO-6 X } X

The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

. The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document,

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching.apd learning methods:

o AN S.No | Curriculum and Capabilities Skills | How imparted during the course
P g I Y Knowledge Classroom lectures, Assignments
< » & 2. | Understanding Classroom lectures, Assignments

.-'”.-'.L-.. :
Ll

. Page 214 of 296



Programme Structure and Course Details of B.Tech in Electronics and Communication Engineering 2022-26

3 Critical Skills Classroom lectures, Assignments
4, Analytical Skills Classroom lectures, Assignments
5. Problem Sulvin! Skills Classroom lectures, A.isi_gnments
& Practical Skills

7 Group Work Assignment

8. | Self-Learning Assignment

9. Written Communication Skills Assignment, examination

10. Verbal Communication Skills -
11. Presentation Skills -

12. | Behavioral Skills Course work
13. | Information Management Assignment, examination
14. Personal Management Course work

15. | Leadership Skills —
9. Course Resources

. a. Essential Reading
1. Class Notes

2. Monson H, Hayes, “Statistical Digital Signal Processing and Modeling™, John
Wiley & Sons (Asia) Pte. Ltd., 2002.

3. Kay 5. M. (1993). Fundamentals of Statistical Signal Processing, Volume-|:
Estimation Theory. Prentice Hall.

4, Kay 5. M, (1998), Fundamentals of Statistical Signal Processing, Volume-il:
Detection Theory. Prentice Hall,

b. Recommended Reading

1. Van Trees, H.L., (2004). Detection, estimation, and modulation theory. lohn
Wiley & Sons,

2. Kay5. M. [2013). Fundamentals of Statistical Signal Processing, Volume-Il:
Practical Algorithm Development. Prentice Hall,

3. Mourad Barkat (2005). Signal Detection and Estimation. Artech House
Publishers. b.

4. Poor, HV. (2013). An introduction to signal detection and estimation.
. Springer Science & Business Media.

c. Magazines and Journals
1. [IEEE Transactions on Communications
2. IEEE Transactions on Wireless Communications
d. Websites
1. https://nptel ac.infsyllabus/117103019/
8 Other Electronic Resources
o 1. PC Hardware

2. MATLAB software tool

c i
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Course Specifications: Image Processing
Course Title Image Processing
Course Code ECE314A
Course Type Professional Core Elective
Department Electranics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

This course deals with the techniques involved in image processing and image analysis. Students
are taught various algorithms for image segmentation, image registration, image restoration,
compression, image manipulation and characteristics of images. Students are taught the basics
of sampling and quantization for images. Students are trained to model, simulate and analyse
image processing algorithms for developing image processing applications using software tools

. 2. Course Size and Credits:
Number of Credits 04
Credit Structure (Lecture: Tutorial: Practical) 3:1:0
Total Hours of Interaction &0
Number of Weeks in a Semester 15
Department Responsible Electronics and Communication Engineering
Total Course Marks 100
Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes [COs)
After the successful completion of this course, the student will be able to:

Co-1. Describe the fundamental technigues for image processing, filtering, restoration
and morphological processing, segmentation

CO-2. Explain the principles of various image processing algorithms

CO0-3. Analyse and evaluate image processing algorithms for a specific application

. CO-4. Apply image processing algorithms for various applications
CO-5. Apply image filtering and segmentation technigues for various applications
CO-6. Use software tools to model, simulate and analyse image processing algorithms for
developing image processing applications

4, Course Contents

Unit 1 (Introduction): Introduction to Digital Image Processing: Gamma Ray imaging, X-ray,
Ultraviolet, Visible and Infrared band, Microwave band, Radio band, Fundamental steps in
Digital Image Processing, Components of Image Processing System, Elements of visual
perl:ep_tlur!'gﬁght and Electromagnetic Spectrum, Image Sampling and Quantization.

Gy Unit 2 (Filtering in Spatial and Frequency Domain): Basic gray level transformations, Histogram
%) procgs_ﬁng, Enhancement using arithmetic / logic operations, Smoothing Filters, Sharpening

Cl@  Filters, Homomorphic Filtering 6’
§ < Do AlA o
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Unit 3 (Image Restoration): Basic Framework, Model of the Image restoration process, Noise
models, Restoration in the presence of noise, Periodic noise reduction by Frequency domain
filtering, Linear, Position-Invariant Degradations, Estimating the degradation function, Inverse
Filtering, Weiner Filtering, Constrained Least Square Filtering.

Unit 4 (Morphological Image Processing): Preliminaries, Dilation and Erosion, Opening and Closing,
Hit-or-Miss transformation, Basic morphological algorithms, Extensions to gray-scale images.

Unit 5 (Image Segmentation): Detection and Discontinuities, Edge Linking and Boundary
Detection, Thresholding, Region based segmentation, Segmentation by morphological watersheds

5. Course Map (CO-PO-PSO Map)

po-1| po-2| po-3| Po-4| Po-5| Po-6| PO-7| PO-8| PO-3| PO-10{PO-1{ PO-12] PSO-1| PsO-2] Pso-3
Co-1 3 3
Co-2 3 i
cos| 3| 3| 2] 213 3 2
coa| 3| 3] a] s 3 3 3
cos| 3| 3] a] 3] 3 3 3
co6| 3| 3] 3] 3] 3 3 3

3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Total Duration
T
eaching and Learning Methods Duration in hours in Hours

Face to Face Lectures 55
Demonstrations
1. Demonstration using Videos
2. Demonstration using Physical Models / Systems
3. Demonstration on a Computer
Numeracy
1 SoM_nE Numerical Problems
Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen
4, Clinical Laboratory
5. Hospital
6. Mode| Stugio
Others i X
1. Cade Study Presentation
Q’."' j,_.ﬁ#l_ﬂ'ﬂ Lecture
“3, industry / Field Visit

oo

05

r ,E;L._cﬁ%j/w
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4. Brain Storming Sessions 0o

5. Group Discussions 00

6. Discussing Possible Innovations 00
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation guestions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

. For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation

Component 1: CE (60% weightage)
Subcomponent Type Term Tests Assignments

CO-1 X

CO-2 X

€0-3 X X
CO-4 X
CO0-5 X
Co-6 X

The detalls of number of tests and assignments to be conducted are pres
the Academic ﬂllulltluﬂ'!- and Pru!nmml Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

. Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs

The following skills are directly or Indirectly imparted to the students in the following
teaching and learning methods:

S.No | Curriculum and Capabilities Skills How imparted during the course

1. Knowledge Classroom Lectures, Assignment
2, Understanding Classroom Lectures, Assignment
3. Critical Skills Classroom Lectures, Assignment
4. l<Analytical Skills Classroom Lectures, Assignment
| 8¢ | Problem Solving Skills Classroom Lectures, Assignment

" |76 | Practical Skills -
"1:p7. Group Work

Approved by the Academic Cofirg T ong 7 nﬂeiﬁu[gpa
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8| Seli-Learning Assignment
g, Written Communication Skills Assignment, Examination

10. Verbal Communication Skills -
11. Presentation Skills

12. | Behavioral Skills Course Work

13. | Information Management Assignment, Examination

14. | Personal Mana;er;mm Course Work

15. | Leadership Skills Classroom Lectures, Assignment

9, Course Resources

a. Essential Reading
1. Class Notes
2. Rafael C. Gonzalez, Richard E. Woods (2004) Digital Image Processing,
Second Edition, Prentice Hall
b. Recommended Reading

1. Anil k. jain (2004) Fundamentals of Digital Image Processing. Third Edition,
Prentice Hall

2. Oge Marques (2011} Practical Image and Video Processing Using MATLAB,
Wiley-1EEE Press

3. Alan Bovik. (2009) The essential guide to image processing, Academic Press
4. Bernd Jahne. (2005) Digital Image Processing, Sixth Edition, Springer

Magazines and lournals
1. IEEE Transactions of Image Processing

2. IET Image Processing, Digital Library

3. International Journal of Image Processing (UIP}, CSC lournals, Malaysia
d. Websites

2. www.cambridgeincolour.com/tutorials htm

3. http://www ece. arizona.edu/~dial

4. http://www.imageprocessingplace.com

5.  hitp://www.imageprocessingbasics.com

- L'C‘n" -'\.-\-_ 1

__'TZ'-u T ke -
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Course Specifications: Probability and Statistics
Course Title Probability and Statistics
Course Code MTE301A
Course Type Professional Core Elective
Department Electronics and Communication Engineering
Faculty Engineering and Technology i

1. Course Summary

The aim of the course is to provide an understanding of probability and statistics. Students are
taught the concepts of mean, median and standard deviation in discrete and continuous
probability distribution. The course introduces students to the basic definitions and concepts
of inferential statistics. Students are taught the concepts of confidence intervals for mean,
variance and standard deviation. This course discusses the hypothesis testing for mean,
variance and standard deviation

2. Course Size and Credits:

Number of Credits 04

Credit Structure (Lecture: Tutorial: Practical) 3:1:0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Mathematics and Statistics
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO-1. Explain the concepts of random variables, probability distribution, joint probability
distribution and sampling distribution

€O-2. Explain the principles of convex optimization, regression, confidence interval and
hypothesis testing

CO-3. Solve simple problems associated with probability distribution, regression,
confidence interval and hypothesis testing

CO-4. Model real word problems by using probability distribution and regression

CO-5. Solve complex problems associated with probability distribution, regression,
confidence interval and hypothesis testing

4. Course Contents

Unit 1 (Random variables and Discrete Probability Distributions): Discrete and continuous.
Definitions, illustrations and properties of random variables, univariate transformations with
illustrations' Prbbability density function, cumulative distribution function, expected values,
varrar‘mé" & their properties. Mean, varidnce, standard deviation of Binomial, Poisson,
"Hmﬁ'.-rm and MNegative Binomial a_]'-nng with their characteristic properties and
Ilmltﬂf@pmmmatlon l:ases o>
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Unit 2 (Continuous Probability Distributions and Joint Probability Distribution): Probability
density function, cumulative distribution function, mean, Variance, Standard Deviation of
Uniform, Mormal and Exponential distributions. The Normal Approximation to Binomial
Distribution. Limiting/approximation cases. Introduction, Joint Probability density function,
marginal probability density function, independent random variables, mathematical

expectation.

Unit 3 (Sampling distribution and Convex Optimization Algorithms): The sampling
distribution of sample mean, sample proportions and sample variance. Central limit theorem.
Steepest descent and conjugate gradient.

Unit 4 (Regression and Estimation): Multivariate linear and non-linear regression, Correlation
and covariance. Point estimation and Interval estimation. Point Estimation: Unbiased
estimation, consistent estimators and simple problems. Method of moments and maximum
likelihood estimation., Confidence intervals for the mean for small and large samples.

. Confidence intervals for population proportions.

Unit 5 (Hypothesis Testing): Tests concerning means: Single population, two population and
bivariate population, Tests concerning proportion: Single population, two population. Tests
concerning variance: Single population, two population. y* -test for goodness of fit and test
for independence of attributes.

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) ""'""""u p‘:;"i""
PO-1 | PO-2 | PO-3 | PO-4 | PO-5 | PO-6 | PO-7 | PO-B | PO-8 |PO-10| PO-11| PD-12 | PSO-1| P50-2 P50-3
CO-1 3 3 2 1 3 1
CO-2 3 3 1 1 3 1
CO-3 3 3 2 2 3 3 2
co4 | 3 3 ) 2 3 2 2
C0-5 3 3 i 2 3 2 2
3: Very Strong Contribution, 2; Strong Contribution, 1: Moderate Contribution
. 6. Course Teaching and Learning Methods
Teaching and Learning Methods Duration in hours | 1% Duration
ours
Face to Face Lectures 45
Demonstrations
1. Demonstration uﬂ Videos 00 00
2. Demonstration using Physical Models [/ Systems 00
3. Demonstration on a Computer 00
Numeracy
1. Solving Numerical Problems | 15 -
Practical Work-
| 1. Course taboratory 00
O,C:I* _.2 Computer Laboratory 00 00
g ! ‘En‘lﬂ!! ring Workshop / CourseMﬂrﬁlmp /
O@ p : Kitchen c I
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4, Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Casze Study Presentation
2. Guest Lecture
3. Industry [ Field Visit
4. Brain Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations
Term Tests, L;:-uraturv Examination/Written Examination, Presentations 10
Total Duration In Hours 70

g|8(8]8|8|8| |8]8|8

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Mechanical and Manufacturing
Engineering) Programme. The procedure to determine the final course marks s also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
res— .

Component 1: CE (0% weightage)

Subcomponent Type I | Terms Tests Assignments | R Ve |
co-1 X SR L
co-2 X Kis ™™
co-3 X X = i-,_ =y
co-4 X : e o
CO-5 X ¥ ]

The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

B. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

[SNo | Emmhmlnﬁtlquiﬁuuﬂiil T Ihwinpamddwiuﬂumh;!’ ]
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1. Knowledge Classroom lectures

2. | Understanding Classroom lectures, Self-study
3. Critical Skills Assignment

4, Analytical Skills Assignment

5. Problem Solving Skills Assignment, Examination
6. Practical Skills Assignment

7. Group Work -

8, Self-Learning Self-study

9. Written Communication Skills Assignment, Examination
10. Verbal Communication Skills -

11 Presentation Skills -

12. | Behawioral Skills -

13. Information Management As:!nment

14. | Personal Management -

15. | Leadership Skills -

9. Course Resources

a. Essential Reading
1. Class notes
2. Sheldon Ross, 2010, A First Course in Probability, 8™ edition, Pearson

b. Recommended Reading
1. Vijay K. Rohatgi, A. K. Md. Ehsanes Saleh, An Introduction to Probability and
Statistics, Wiley
2. Harold I. Larson, Introduction to Probability Theory and Statistical Inference,
John Wiley & Sons
3. Hogg Tannis, Rao, 1997, Probability and Statistical Inference, 7h Edition
Pearson Publication
4. Pradeep Kumar Sahu. Santi Ranjan Pal, Ajit Kumar Das, 2015, Estimation and
inferential Statistics, Springer International Publishing A.G.
5. A. Agresti and C. Franklin, 2012, Statistics: The Art and Science of Learning
from Data, 3rd edition, Prentice Hall
¢. Magazines and Journals

d. Websites
1.  https://www.coursera.org/
2. http://nptel.ac.in/

e. Other Electronic Resources
1. 5 .mit.edy/index.
2. https://www.khanacademy.org/
3. tutorial.math.lamar.edu/

Approved by the Académic Council at its 26™ meeting held on 14 July 2022
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Course Specifications: Advanced Mathematics

Course Title Advanced Mathematics

Course Code MTE3D2A

Course Type Professional Core Elective

Department Electronics and Communication Engineering

Faculty Engineering and Technology

1. Course Summary

The aim of the course is to provide an understanding of tensors, differential geometry,
Riemannian geometry, special functions and its applications to engineering problems. In this

. course, the students will be taught the concepts of differential geometry and Riemannian
geometry such as curves, surfaces, orthogonal curvilinear coordinates, vectors, tensors, and
manifolds. The utility of to solve complex engineering problems of Legendre’s and Bessel
differential equation in modeling real world problems are highlighted. The significance and
use of curvilinear coordinates, curvature, torsion, Tangent vectors, Tangential space,
manifolds, tensors and coordinate transformation for tensors are emphasized.

2. Course Size and Credits:

Number of Credits 04

Credit Structure (Lecture: Tutorial: Practical) | 3:1:0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Mathematics and Statistics

Total Course Marks 100

Pass Criterion As per the Academic Regulations

Attendance Requirement As per the Academic Regulations
. 3. Course Outcomes (COs)

After the successful completion of this course, the student will be able to:

CO-1. Define and explain Legendre and Bessel differential equation, curvature, torsion,

geodesics, manifolds and tensors

CO-2. State the results and theorems and solve simple problems in Legendre differential
equations, Bessel differential equation, theory of curves and surfaces

CO-3. Apply differential geometry technigques to compute Gaussian curvature, mean
curvature, principal curvature and torsion

CO0-4. Solve complex engineering problems associated with Bessel differential eguation,
theory of curves and surfaces, orthogonal curvilinear coordinates and spherical

curvilinear system

CO-5. Analyze real world problems associated with Bessel differential equation and

curvature of space curves

‘\ . -
%m& 1 thnm:] summaton cnnu-ri‘l:lnn dummy index, free index, Kronecker tensor(special

tensor), Alternate teniar[;plklﬁj Jtensor), scalar , vectors, definition of tensor, covariant

umzs*mm
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vectors, contravariant vectors , coordinate transformation for tensors, zero tensor, tensor of
order second, covariant tensors of order two, contravariant tensor of order two, mixed tensor
of order two, Algebra of tensors-muitiplication of tensors, addition and subtraction of tensors,
multiplication of tensors, Equality of tensors, symmetric and skew symmetric tensor,

contraction of tensor, Quotient law.

Unit 2 |Differential geometry):

Theory of curves and surfaces: tangent vector, normal and binomial vectors to a space curve,
arc-length, curvature, torsion, fundamental theorem of curves, orthogonal curvilinear
coordinates, and spherical curvilinear system. Local theory of surfaces, parametric

representation of surfaces, gauss map, Gaussian, mean and principle curvature,

Unit 3 (Manifolds): Differential manifolds, coordinate charts, examples of differentiable
manifolds, Tangent spaces, diffeomorphisms, Riemannian metric, Riemannian curvature, Ricci

curvature, Geodesics.

Unit 4 (Special functions): Bessel differential equation and Bessel function , generating
function, recurrence relations involving Bessel functions, orthogonality, applications of Bessel
functions: Legendre's differential equation and Legendre polynomials, generating function for
Legendre polynomials, recurrence relation for Legendre

Legendre polynomials

5. Course Map (CO-PO-PSO Map)

polynomials, orthogonality, zeros of

Programme Outcomes [POs) wﬂ ; w
PO-1| PO-2 | PO-3 | PO-4 | PO-5 | PO-6| PO-7 | PO-8 | PO-S |PO-10| PO-11| PO-12| P5O-1| P5O-2 | PSO-3
Co-1 3 3 2 1 i 1
co-2| 3 E] 1 1 1 1
co-3 3 3 2 3 2 1 2
Co-4 | 3 E) 1 2 2 1 2
Co-5 | 3 3 1 2 2 1 1
I 3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

Approved by the

6. Course Teaching and Learning Methods

th:‘f

g Total Duration
Teaching and Learning Methods Duration in hours i Hours
Face to Face Lectures 45
Demonstrations
1. Demonstration using Videos 00 oo
2. Demonstration using Physical Models / Systems 00
3. Demonstration on a Computer 00
Numeracy
1. Solving Numerical Problems 15 3
Practical Work
1. Course Laboratory 00
2. Computer Laboratory 00 o 00
3. Engineering Warkshnp meeMurkshn-p f 0 "!":'-\.
Kitchen - ¢ I ¢
e 0
p
,-'-"‘”-—-_-‘
Ilthsli"‘meetinlhnldnnu iy 2022 Page 225 0t 296
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4. Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture

2|2|8|8|8|8| |8|8|8

3. Industry / Field Visit 00
4. Brain Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations
Term Tests, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech, (Engineering mathematics-1)
Programme. The procedure to determine the final course marks is also presented in the
Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Fom:nftﬂ:mnchtonmmntorhbmnﬂ!m

Component 1: CE (0% weightage)

Subcomponent Type B | Terms Tests Assignments
Co-1 X

CO-2 X

Co-3 X X
Cco-4 X
CO-5 X

The details of number of tests and assignments to be conducted are presented in
the Academic Ralulltiuns and Frﬂ!{imrﬂl' Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

[ SHo | Curriculum and Capabilities SKils_| How imparted during the course
s B 1. | Knowledge : Classroom lectures
) & 8 f 2. | Understanding oo Classroom lectures, Self-study
o L > ' i 32

m I AT
LI i gl )ao

&
ean - Ag

'mmzs*meth;h-umumnm 'f"m‘e_‘,iﬂbﬂ?ﬁ'__ )
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3. Critical Skills Assignment

4. | Analytical Skills Assignment

5. Problemn Solving Skills Assignment, Examination
6. Practical Skills Assignment

7. Group Waork -

8. | Self-Learning Self-study

9, Written Communication Skills Assignment, Examination
10. Verbal Communication Skills -

11. Presentation Skills -

12. | Behavioral Skills -

13. Information Management Assignment

14. Personal Management -

15. Leadership Skills -

8. Course Resources

Essential Reading
1. Class Notes
2. Barrett O Neil, 1966, Elementary Differential Geometry, Academic
Press,New York and London
3. Peter V. O'Neil, 2012, Advanced Engineering mathematics, Cengage
Learningindia Private Limited
4. Nazrul Islam, 2006, Tensors and their Applications, New age
Internationallimited Publishers
Recommended Reading
1. Andrew Pressley, 2001, Elementary Differential Geometry, Springer-
verlag,London
2. T.J. Willmore, 1959, An introduction to Differential Geometry.
ClarendonPress, Oxford
3. John M. Lee, 1997, Riemannian manifolds an introduction to
curvature, Springer-Verlag, New York
4, U.C De, AAShaikh and Joydeep Sengupta, 2004, Tensor Calculus,
MNarosaPublishing House
Magazines and Journals
Websites
1. http://nptel.ac.in/
2. httpy//www.geom or

Other Electronic Resources
1. https://www khanacademy.org/
7 tutorial.math.lamar.edu/

a_eo

f-l"'ﬁ‘r-.ﬁ
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Course Specifications: Biomedical Image Processing

Course Title Biomedical Image Processing

Course Code | ECE411A

Course Type Professional Core Elective

Department Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

The aim of this course is to present the fundamentals of biomedical image processing and image

processing technigues in different medical imaging modalities. The course covers the main

sources of medical imaging data (CT, MRI, PET, and ultrasound) and current methods used to

enhance and extract useful information from medical images. Also various algorithms for image
. analysis in medical imaging are discussed

2. Course Size and Credits:

Number of Credits 04

Credit Structure [Lecture: Tutorial: Practical) | 3:1:0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations

Attendance Regquirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO0-1. Explain the imaging modalities, image properties, time and frequency domain analysis
. of various biomedical images

CO0-2. Compute the spatial and frequency domain features to anlyse the biomedical images

CO0-3. Describe the principles of image enhancement, image restoration, image segmentation,
and morphological operations

CO-4. Analyre the biomedical images in time domain, frequency domain using various
statistical and transform features

CO-5. Design and implement digital filters in spatial and frequency domain for removing
artefacts present in the medical images

CO-6. Implement appropriate image enhancement, morphological, segmentation and filtering
algorithms for a specific application using software tools

4. Course Contents

Unit 1 [Intruq‘ on to Biomedical Imaging): Ultrasound, X- ray, CT, MRI, PET, ultrasound and

SPECT. W@ﬂ of the resulting Image«: and discuss the advantages and disadvantages of
andauw

C ‘
,@/,Si un& ijﬂmtial Dum.in qh-trlmﬂ‘nthn of Images): Elements of digital image processing,
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Image model, Relationships between pixel, Intensity transformations, contrast stretching,
histogram equalization, Correlation and convolution, Smoothing filters, sharpening filters,
gradient and Laplacian

Unit 3 (Frequency domain characterization of Images): Fourier Transforms and properties,
Convolution, Correlation, 2-D sampling, Discrete Cosine Transform, Frequency domain filtering

Unit 4 (Image Restoration): Basic Framework, Interactive Restoration, Image deformation and
geometric transformations, image morphing, Restoration techniques, Noise characterization,
Noise restoration filters, Adaptive filters, Linear, Position invariant degradations, Estimation of
Degradation functions, Restoration from projections

Unit 5 (Morphological Image Processing): Basics, Structuring Elements, Erosion, Dilation, Opening,
Closing, Hit-or-Miss Transform, Boundary Detection, Hole filling, Connected components, convex
hull, thinning, thickening, skeletons, pruning, Geodesic Dilation, Erosion, Reconstruction by dilation
and erosian.

Unit 6 (Image Segmentation): Boundary detection based techniques, Point, line detection, Edge
detection, Edge linking, local processing, regional processing, Hough transform, Thresholding,
Iterative thresholding, Otsu's method, Moving averages, Multivariable thresholding, Region-based
segmentation, Watershed algorithm, Use of motion in segmentation

Unit 7: Filter design, image enhancement, image restoration, image segmentation, and
morphological operations on X- ray, CT, MRI, PET, ultrasound and SPECT using MATLAB
programming

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) w‘ '_-'_m"‘"d"‘
PO-1| PO-2| PO-3| PO-4 | PO-5| PO-6| PO-7| PO-8| PO-8| PO-10|PO-11 PO-12| PS0-1 | PSO-2
Co-1| 3 2 2 2 2 2 1 1 3 1
cD-2 | 3 3 F 2 2 2 1 1 3 %
COD-3 3 1 1 1 1 1 1 1 3 i
co-a 3 3 2 F 4 2 2 2 2 3 2
co5| 3 3 2 2 2 i A 2 3 3
Co-6 | 3 E) 2 2 2 2 2 2 3 3
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution
6. Course Teaching and Learning Methods
Teaching and Learning Methods Duration in hours TM;I :u;:nn
Face to Face Lectures 55
Demonstrations
1. Demonstration using Videos 0o ’-,;1’.‘;*:
2. Demonstration usin.!, Physical Models / Systems 0o P
3 Demonstration on a Computer 00 2, G
Numeracy 48 08~

Approved by the Academic i iy 2022 Pagezﬂurqﬁ_;
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1. Solving Numerical Problems |
Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen
4. Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3, Industry / Field Visit
4. Brain Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70

05

8|2|8(28|8|2| |8|8(8] 8 |8|8] |8

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component (CE
or SEF) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE (60% weightage) &8 v g

Subcomponent Type B | Term Tests Assignments | i

COo-1 X i 1; g i

C0-2 X LY

C0-3 X —

COo-4 X X g

C0-5 X i

CO-6 X FEx =48 i
The details of number of tests and assignments to be conducted are presented in

the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall

provide the focus of COs in each component of assessment in the above template at the

beginning of the semester. 5 -._:rl -
: A
Course reassessment pe\Hnes He presented in the Academic %egulatluns document, 5

M il Lz, (:( oot Ly

Approved by the er ncil at its 26™ meeting held on 14 July 2022 Page!!_.’tdi—!"_ﬁ
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8. Achieving COs
The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

S.No | Curriculum and Capabilities Skills | How imparted during the course
1. Class Room Lectures, hss_i!nment
2. Understanding Class Room Lectures, Auignmnt
3. | Critical Skills__ Class Room Lectures, Assignment
2. | Analytical Skills Class Room Lectures, Assignment
5. Problem Solving Skills Class Room Lectures, Assignment
6. Practical Skills =
7. | Group Work Assignment
8. Self-Learning Assignment
9. Written Communication Skills Assignment, Examination
10. Verbal Communication Skills -

11. | Presentation Skills -

12. | Behavioral Skills Course Work

13. Information Management Assignment, Examination
14. | Personal Management Course Work

15. | Leadership Skills -

9. Course Resources

Essential Reading
1. Class Notes

2. Rafael C. Gonzales, Richard E. Woods 2010, Digital Image Processing,
Pearson Education

1. K.K. Shung, M.B. Smith, B. Tsui, 1993, Principles of Medical Imaging. .
Academic Press

b. Recommended Reading

1. Rafael C. Gonzalez, Richard E. Woods, Steven L. Eddins, 2011, Digital Image
Processing Using MATLAB, Tata Mc Graw Hill Pvt. Ltd

1. Wolfgang and Birkfeliner, 2010, Medical Image Processing: A Basic Course,
Taylor & Francis

3. Alan Bovik, 2009, The essential guide to image processing, 2009, Academic
Press

4, Bernd Jahne, 2005, Digital Image Processing, Springer,6thEdition

5. Anil Jain K, 2011, Fundamentals of Digital Image Processing, , PHI Learning
Pvt. Ltd.,

a.

t. Magazines and lournals
) é, IET Image processing
m’) 2 ;;;-‘QLZ. Medical Image Analysis Journal-Elsevier
° g ﬁ 3. IEEE Transactions of Image Processing
QY & W 4 .iuurrm ?ﬂmmedul Engincering gpd Megisal imaging
Approved by the Academic Iﬂh:ﬁ“mﬂuhﬂnnl&]ﬁ?ﬂ!! y ’-,_fagel!lafﬂi
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5. Computer Vision and Image Understanding
6. Journal of Real Time Image Processing
d. Website

1. www.nitrc.org

2. www.human connectome project.com

3. https://perso.telecom-
paristech.fr/tupin/ATHENS/SEMINARS/Medical_imaging. pdf

e, Other Electronic Resources
1. htip://eeweb.poly.edu/~onur/lectures/lectures.html.
2. https//www.cs.nmt.edu/~Ip/lectures. html

. 3. www. pdfdrive.net

Lfmfﬁf /LM

_Jn'“f\.r\-r P
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Course Specifications: Programmable Logic Design using FPGA

Course Title Prn!rammabte Logic Design using FPGA
Course Code | ECE412A

Course Type Professional Core Elective

Department Electronics and Communication Engineering
Faculty Engineering and Technnin!:v

1. Course Summary

This course deals with introduction and practical design skills of FPGA. Students are taught
architecture of FPGA and interfacing peripherals to the hardware. Students are trained to use
state of the art software tools for FPGA development and solve digital design problems using
FPGAs. Students will be taught to perform co-simulation using system generator using FPGA.

2. Course Size and Credits:

Number of Credits 04

Credit Structure [Lecture: Tutorial: Practical) | 3:1:0

Total Hours of Interaction &0

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO-1. Explain digital logic blocks, different FPGA architectures and their components

CO-2. Describe FPGA design flow, combinational and sequential logic blocks, and synthesis
reports

CO-3. Design digital filters for D5SP and image processing applications

CO-4. Develop digital logics for various applications

C0-5. Program and verify functionality of design using FPGA design tool

CO0-6. Develop applications using FPGA design tool and system generator

4. Course Contents

Unit 1 (Introduction to FPGA): Overview of digital logic blocks (Multipliers, Adders and FSM's),
Review of PLA, PAL, PLDs and CPLDs, FPGAs Vs D5SP Processors, Need of FPGAs in DSP
Applications

- r
Unit 2 A Architecture): Introduction to FPGA Architecture, Components of FPGA

Wdlﬁectum Programming Technologies, Logic elements and Look-up Tables, Dedicated
@ % n'mm! Distributed RAM, Shift registers, Digital Clock Managers, comparison between

Spaﬂ.an?. Virtex-5 and Virtex-7 FPGA from Xilinx

Whhmh Ilth!ﬁ"'mﬁuhﬂdnnl#lulvm . - Pqe!ﬁ}flﬂﬁ
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Unit 3 (FPGA Implementation Flow): Overview of Verilog programming concepts, FPGA design
flow, Introduction to the FPGA software tool, designing basic combinational and sequential
logic blocks, Synthesis reports

Unit 4 (Applications using FPGA): Implementation of B-bit ALU, Interface with keypad, LEDs,
Switches, seven segment display, VGA, Case study on Traffic Light Controller and Vending Machine

Unit 5 (FPGA Implementation using System Generator): Overview of System generator, Designing
basic D5P System, Implementation of FIR and IR filters, Different transform blocks (FFT,WT etc.)
image processing blocks (edge detectors), Case Study on: Single channel DDC for MRI

5.

Course Map (CO-PO-PSO Map)

Programme Outcomes [POs)

PO-1| PO-2| PO-3| PO4| PO-5| PO-6| PO-7| PO-8| PD-9| PO-10| PO-11 PO-12]

PsO-1| Pso-2| Ps0-3

Co-1

COo-2

]
2
i

o o | s | e
(T8 PNQ PNy PR e
Bk P | B | il | s e
L i | |

2

o | ot e o |

3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

B.

Course Teaching and Learning Methods

Teaching and Learning Methods

Duratien in hours

Total Duration
in Hours

Face to Face Lectures

a5

Demonstrations

1. Demonstration using Videos

1. Demonstration using Physical Models / Systems

3. Demonstration on a Computer

00

Numeracy

1. Solving Numerical Problems

Practical Work

1. Course Laboratory

2. Computer Laboratory

3. Engineering Workshop / Course/Workshop /
Kitchen

4. Clinical Laboratory

5. Hospital

6. Model Studio

Others

4y B
1, CaseStudy Presentation

2. @Baest Lecture

-3 Industry / Field Visit

.~ .4 Brain Storming Sessions

g|8[8]|%| |8|8]|8] 8 [8]|8] |8] |8]|8(8

- 5, Group Discussions
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6. Discussing Possible Innovations | 00
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE (60% welghtage) | ort o on
Subcomponent Type I | Term Tests Assignments | i
Co-1 X Eo e bt
C0-2 x e e R
co-3 X X e e
co-4 X A Akt DL
CO-5 X el L AN
CO0-6 X iy =i e w3
The details of number of tests and assignments to be conducted are presented in
the Academic Ilelul.ntluns and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the
beginning of the semester,

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

S.No | Curriculum and Capabilities Skilis | How Imparted during the course

1. Knowledge Classroom lectures
2 Understanding Classroom lectures, Self-study
3. | Critical Skills__ Assignment
4, Analytical Skills Assignment
5. Problem Solving Skills Assignment, Examination
[ E T’P‘dttlul Skills Assignment
7.5} Group Work -

Self-Learning Self-study

Written Communication Skills Assignment, Examination

lics

_zi"mmhﬂdunuhﬂvm . Page 235 0296
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10. Verbal Communication Skills -
11. Presentation Skills -
12, Behavioral Skills =
13. | Information Management Assignment
14, Personal Management --

15. | Leadership Skills -

9. Course Resources

a. Essential Reading
1. Class Notes

2. Steven Kilts (2007) Advanced FPGA Design, John Wiley and Sons

3 Michael D. Ciletti {2010) Advanced Digital Design with the Verilog HDL, 4th edition,
Pearson Education

. b. Recommended Reading

1. Clive Max Flled (2004) The design. Warriors Guide to FPGA, Elsevier

2. Stuart Sutherland (2002) Verilog 2001, Kluwer Academic Publishers

3, Ken Coffman (2000) Real World FPGA Design with Verilog, Prentice Hal

4, Samir Palnitkar {2012) Verilog HDL, 5th edition, Prentice Hall

t.  Websites
1. hitps;//embeddedmicro.com/blogs/tutorials/what-is-an-fpga
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Course Specifications: Optical Communication

Course Title Optical Communication

Course Code ECE413A

Course Type Professional Core Elective

Department Electronics and Communication Engineering

Faculty Engineering and Technology

1. Course Summary

The aim of this course is to present the fundamentals principles of optics, optical fiber
transmission system, optical networks and optical network protocols. Design, modelling,
simulation and analysis of optical amplifiers and network components are emphasized. The
topologies of optical networks and their protocols, optical instruments are also discussed.
Students are trained to use standard simulation tools for design, modelling, analysis and
validation of the functionalities of optical fiber components.

2. Course Size and Credits:

Number of Credits 04

Credit Structure (Lecture: Tutorial: Practical) 3:10

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes [COs)
After the successful completion of this course, the student will be able to:

CO-1. Describe characteristics of fiber optic devices for optical communication system

CO-2. Explain the principles of fiber optic passive and active devices, optical network
components and the optical measuring instruments

CO0-13. Solve simple numerical problems on optical devices and optical networks

CO-4. Solve complex numerical problems on optical devices and optical networks using
standard software tools

CO-5. Develop a simulation model for active and passive optical devices

CO-6. Analyze performance of various optical networks topologies

4. Course Contents

Unit 1 (Introduction to optical fiber communication): Evolution of fiber optics systems and

transmission link, Bash: optical laws, optical fiber modes and configuration. Step Index Fiber,

Graded tn;ill ?lhﬁ' and specialty fibers, Attenuation, Bending Losses, Scattering, Absorption
ignl! Mhﬂmn in optical fiber

(‘ﬁ) o I..Inlt 2 [Mul sources and Detectors): Semiconductor physics, Fiber materials and fabrication,
" Rl workﬁ; principle of Light emitting diodes (LED) and LASER, Distributed Feedback

Mok 4lae

wwmmﬁﬁu 26™ meeting held on 14 July 2022 1+ pagemqf}sm
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Lasers and Fabry Perot Lasers. Photodiodes: PIN photodiodes and Avalanche photodiode.

Unit 3 (Optical Amplification and modulation): Concept of optical amplification. Erbium Doped
Fiber Amplifier (EDFA) and SOA. Advanced modulation and demodulation formats for optical
fiber communications

Unit 4 (Optical measurements): Field measurements: Optical Time Domain Reflectometry (OTDR),
Splicer, connectors, Optical power meters, Optical attenuators, Tunable laser sources, Optical
spectrum analyzer and Bit Error Rate Testing (BERT).

Unit 5 (Optical networks): Network evolution, SONET, 5DH, WDM concept and components,
Wavelength routing networks and virtual topology design,

Unit 6 [Digital and Analog Optical transmission systems): Overview of Analog and digital link, Optical
transmitter and receiver circuits, Digital system planning, Point-to-Point link, Rise-time budget and
Link power budget.

5. Course Map (CO-PO-PS0O Map)

Programme Dutcomes [POs) mﬂw
po-1] po-2| po-3| po4] ro-s| ros| Po-7] Po-8| Po-9| PO-10]PO-11 PO-12] PsO-1| PsO-2] pso-3
CO-1 3 3
CO-2 3 3
CO-3 1 3 3 3 3
co-4 1 i E | 3 3 3 3
cos| 1| 1| 3] a]1] a2 3 3
CO-6 1 2 1 3 1 1 1 3
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution
6. Course Teaching and Learning Methods
Teaching and Learning Methods Duration in hours Votsl Duration
in Hours
Face to Face Lectures 55
Demonstrations
1. Demonstration usinE_ Videos 00 00
2. Demonstration using Physical Models / Systems 00
3. Demonstration on a Computer 00
Numeracy 00
1. Solving Numerical Problems | 00
Practical Work
1. Course Laboratory 00
2. Computer Laboratory 00
3. Engineering Workshop / Course/Workshap /
Kitchen o m’;ﬁ
4. Clinical Laboratory 00 2’
5. Hospital 00 2. T
6. Model Studio 00 %12
5 %122
T fie B
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1. Case Study Presentation

2. Guest Lecture

3. Industry / Field Visit

4. Brain Storming Sessions

5. Group Discussions

6. Discussing Possible Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations 10

Total Duration in Hours T0

8|8|8|8|8|&

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation guestions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on sach Component or Subcomponent of Evaluation
Component 1: CE [60% weightage) ‘
Subcomponent Type I Term Tests Assignments |
Co-1 X
co-2 X
CO0-3 ]
co-4 X
CO-5 X
CO-6 X S,
The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the
beginning of the semester,

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs
The following skills are directly or indirectly imparted to the students in the following

teaching and learning methods:
[5.No |_Curriculum and Capabilities Skills_| How imparted during the course
1.} Knowledge Classroom lectures
a _\i&;’ . Imlndﬂﬁtindin! Classroom lectures, Self-study
Pl Critical Skills . Assignment
O@ > & [ Analytical Skills Assignment

ML:ct o
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5 Problem Solving Skills Assignment, Examination
[ Practical Skills Assignment

7. Group Work -

B. Self-Learning Self-study

9 Written Communication Skills Assignment, Examination
10 Verbal Communication Skills -

11. | Presentation Skills -
12. | Behavioral Skills ==
13. | Information Management Assignment
14. | Personal Management -
15. | Leadership Skills —

9. Course Resources

1 Course notes
2. G.Keiser, 2013, Optical Fiber Communication, McGraw Hill
3. Rajiv Ramaswami, Kumar N. Sivarajan and Galen Saski, 2010, Optical networks: A
practical perspective, Morgan Kaufmann
b. Recommended Reading
1. A Ghatak and K. Thyagarajan, 2016, Introduction to Fiber Optics, Cambridge india
1  Govind P. Agrawal, 2002, Optical Fiber Communication System, Third Edition, Wiley
Series
i G.LLU and P.E.LYu, 2003, Optical Intensity Modulators for Digital and Analog
Aoplicati
t.  Magazines and Journals
1, Institute of Electrical and Electronics Engineering (IEEE) Journal of Lightwave
Technology
2 Institute of Electrical and Electronics Engineering (IEEE] Photonics Technology
Letters
3. Theinternational Society for Optics and Photonics (SPIE) Optical Engineering Journal
4 Optics and Photonics News: Optical Society of America
d. Websites
1.  www.photonicssociety.org
2 www.sple.org
1, www.osa.ong
. e. Other Electronic Resources
1. Hectronic resources on the course area are available on RUAS library
2. NPTEL lectures on Advanced Optical Communications by Prof. RK Shevgaonkar

. a. Essential Reading

Mo ¢ ZM
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Course Specifications: DSP Architecture

Course Title D5SP Architecture

Course Code | ECE414A

Course Type Professional Core Elective

Department | Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

This course deals with real-time DSP applications, algorithms and their hardware
implementation. Students are taught number representation and architecture of DSP
processor. Memory handling and interfacing of peripherals to the hardware are emphasized.
Students are trained in programming processors using high level language, and implement DSP
algorithms using standard development environments.

2. Course Size and Credits:

Number of Credits

Credit Structure (Lecture: Tutorial: Practical) | 3:1:0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)

After the successful completion of this course, the student will be able to:

CO-1. Explain the architectures and programming instructions of Digital Signal Processors

C0D-2. Describe DSP algorithms and interfacing capabilities of DSP processors for different
applications

C0-3. Design applications by interfacing peripherals with DSP Processor

CO-4. identify the trade-offs necessary in algorithm design for real-time DSP implementation

CO-5. Design DSP algorithms using a suitable programming language

CO-6. Implement and verify DSP algorithms on suitable Digital Signal Processors using
development boards and tool kits

4, Course Contents

Unit 1 (Architectures Of Digital Signal Processors): Overview and applications of digital signal
processing, Typical digital signal processing System, Basic Architectural Features of
micmmntr;guc%micmpmcessaf and DSP processor, DSP Computational Building Blocks, Bus

Architecture.c'and Memory, Data Addressing Capabilities, Address Generation Unit,
e
\I‘-‘,roqurhrgabiliw and Program Execution, Speed Issues, Features for External Interfacing
e

"
¥

Bar .L_;.'.'G|'r:-ﬁﬁﬂf15-1

c Council at its 26™ meeting held on 14 July 2022
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O Unﬂ‘%dﬁommmbie Digital S&ml Processors): Introduction, Commercial Digital Signal-
processing Devices, f.ddre;:int Modes, Memaory, instructions and programming of a DSP
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processor, on-Chip peripherals, interrupts, Pipeline Operation, Program Control.

Unit 3 (Implementation Of Dsp Algorithms): Introduction, An FFT Algorithm for DFT
Computation, Overflow and Scaling, Bit-Reversed Index Implementation on a DSP processor.
Linear and circular buffers, Implementation of FIR and IIR filters on DSP processor, software
optimization for efficient algorithm implementation

Unit 4 (Interfacing Memory And Parallel 1/O Peripherals To Dsp Devices): Memory Space

Organization, External Bus Interfacing Signals, Memory Interface, Parallel 1/O Interface,
Programmed 1/0, Interrupts and |/O Direct Memory Access (DMA).

5. Course Map (CO-PO-PS0 Map)

Programme Outcomes [POs) wﬂ P Pﬂﬂl]m
po-1] P0-2| PO-3| PO-4| PO-5| PO-6| PO-7| PO-8] PO-9] PO-10|PO-11 PO-12| Pso-1] Pso-2| pso-3|
co1| 3 2 3 2
co2| 3 2 3 2
s3] 3] ] 1 3] 2 2 3 3
co4| 3] 3] 3] 3] 2 2 3 3
sl 3] s afal 2 2 3 3
co6| 3 [ 3] 3] 3] 3 2 3 3

3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods
Total Duration
Teaching and Learning Methods Duration in hours b e

Face to Face Lectures 55
Demonstrations
1. Demonstration using Videos
2. Demaonstration using Physical Models / Systems
3. Demonstration on a Computer
Numeracy
1. Solving Numerical Problems 1
Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen
4. Clinical Laboratory
5. Hospital
6. Model Studio
Others-™
2 % Case Study Presentation
- L 7@ Guest Lecture

00

2|8|8| 8 |8|8| [8] |8|8|8

05

218[8|8|%

5. Group Discussions .,

g
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6. Discussing Possible Innovations | 00
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table,

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation

Component 1: CE (60% weightage)
Subcomponent Type I | Term Tests Assignments

Co-1 X =y =
co-2 X s e |
€Oo-3 x X L .‘:-;I_
Co-4 X e :
cos P
€0-6 X % T o 38 O]

The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document,

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

[5.No | _Curriculum and Capabilities Skilis_| How imparted during the course

¥ Knowledge Classroom lectures
2. Understanding Classroom lectures, Self-study
3. Critical Skills Assignment
4, | Analytical Skills Assignment
=3 o “Problem Sol'uini Skills Assignment, Examination
o 7 @ | Practical Skills Assignment

w Q% o & _| Group Work ..
/ " [TB_| Seif-Learning Self-study
_' | 9, Written Communication Skills Assignment, Examination
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10. Verbal Communication Skills -

11. Presentation Skills --

12. | Behavioral Skills =

13. Information Management Assignment
14. | Personal Management -

15. | Leadership Skills -

9. Course Resources
a. Essential Reading
1. Class Notes

C.

2. P.lapsley, . Bier, A. Shoham and E.A Lee {1996) DSP Processor Fundamentals,
Architectures and Features, |IEEE Press

3. Venkatramani B., Bhaskar M (2008) Digital Signal Processor, Architecture,
Programming and Applications, Tata Macgrow Hill

Recommended Reading
1. T.B. Welch, C. H. G. Wright and M. G. Morrow {2006} Real-Time Digital Signal
Processing from MATLAB to C with the TMS320C6x DSK, Taylor & Francis

Group, New York

2. N. Kehtarnavaz, M. Keramat (2000) DSP System Design Using the
TMS320C6000, Prentice Hall Openheim Scheafer, Discrete Time Signal
Processing, Prentice Hall

3. P.M._Embree (1995) C algorithms for Real-Time DSP, Prentice Hall

Websites
1. hitp://www.ti.com/processors/dsp/overview. html
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Course Specifications: Data Sciences Foundation
Course Title Data Sciences Foundation
Course Code CSE411A
Course Type Professional Core Elective
Department Electronics and Communication Engineering
Faculty Engineerir!_lnd Ted'tnoin!yr_

1. Course Summary

This course aims to teach Python programming platform facilities—features, constructs, idioms,
patterns and packages—for data science tasks. Facilities for data storage and processing using
Python collections and operations are covered. Parallel programming in Python for performance
and scalability of data processing is detailed. Testing and advanced programming constructs are
discussed. Students are trained to design and develop Python scripts and programs for data
science tasks and applications.

2. Course Size and Credits:

Number of Credits 04

Credit Structure (Lecture: Tutorial: Practical) | 3:1:0

Total Hours of Interaction &0

Number of Weeks in a Semester 15

Department Responsible Computer Science and Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

€D-1. Describe the facilities—features, constructs, idioms, patterns and packages—of Python
programming platform for bullding data science tasks

CO-2. Explain the applicability of the Python programming constructs for a given task

€0-3. Choose/recommend appropriate facilities of Python for data science tasks

CO-4. Design data science tasks using the facilities of Python platform

CO-5. Use parallelization and advanced programming constructs in the design of data science
tasks

C0-6. Synthesize and test data science tasks employing the Python platform facilities

4. Course Contents

Unit 1 (Introduction):
Python language platform and programming ecosystem: Python core, its standard library, external
libraries, Zen hon. Python core language: Review of syntax and core constructs. Python for

daln sdtnr.dﬁ\n overview of the facilities of Python platform for bullding data science tasks and
O wl:ﬂqlic hDevelnprnem Edlt{mpile sfun and Execute-Explore approaches using IDEs and

m mtebﬂuh#"neplawmm ;
4 LA n
/  Unit 2 (Facilities for Data Rrocessing):” ’L//,[,JL,,- &f '
-
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Core collections [tuple, list, dict and set), advanced collections (namedtuple, OrderedDict, counter,
heapq, ChainMap, etc.), Operations and use in data storage and processing. Comprehensions: List,
set and dict comprehensions, Nested comprehensions. Data processing applications. Functions:
Namespaces and scopes, returning multiple values, functions as objects, anonymous (lambda)
functions, currying. Generators: Iterator protacol, Iterators, generators, generator expressions,
itertools module. Exception handling: Try-except block, Exception class and writing own
exceptions. Filesystem and OS5 interface: File 1/O, working with the filesystem, binary and text
{Unicode) mode file data handling. Visualisation: Plotting 2D charts and plots, Surface 3D plots and
Square Map plots using matplotlib and other plotting packages. Interactive visualisations: IPython
notebooks, packages such as Bokeh.

Unit 3 (Libraries for Data Science Applications):

Data modeliing, processing and visualization packages/libraries: E.g., matplotlib and others,
interactive visualisation packages, SQLAlchemy, NumPy, Pandas, SciPy, scikit-learn and
statsmodels.

Unit 4 (Parallel Programming):

Python support for parallel programming, CPU bound threads, GIL bottleneck and workarounds
Thread pooling. Process oriented parallelism: Multiprocessing communication support. Support
for host based and distributed Inter Process Communication (IPC). Distributed computation:
Distributed task queue, task scheduling, message transport brokers. Asynchronous operations:
select, poll and epoll. Event loops. Coroutines and futures.

Unit 5 (Testing):
Python Unit Testing module, Acceptance Testing of python software, Test Driven Development
(TDD) and Behaviour Driven Development (BDD). Virtual environments for testing. Debugging and

Python debugger, pdb.

Unit & {Advanced Python Programming):

Functional Programming: Decorators, Context Managers, Generators and Iterators. Applications.
zip and map. 0O Programming: Magic methods, operator overloading, Collections, Python object
model, Metaclasses, metaclass programming, inspection and other uses. Class Factories and run
time attributes. Abstract Base Classes (ABCs) and protocol declaration.

Tutorials: Demonstrations and Case studies, Application design and scripting

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) mﬂ FW

po-1| po-2| Po-3| PO-4| PO-5 | PO-6 | PO-7| PO-8 | PO-9 | PO-10 |PO-11f PO-12| PSO-1 | PSO-2| PSO-3
co1| 2 | 1] 3] 2] 2]2 1 1 2 2 2 2
co2| 2 | Al 3l2]2]32 1 1 2 2 2 2
co3 | 2.4 & 3| 2| 2] 2 1 1 2 2 2 2
coa |<3"bh"1 | 3] 2] 2] 2 1 1 2 2 2 2
1 o2 5121 2] 2 1 1 1 2 2 2
s | 2] 2] 2 1 1 2 2 2 2

\{Ej

O

5N
[efe
s

- ﬂ// (Obon . {»L Ao
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Teaching and Learning Methods Duration in hours Tnt: ::r:;hn
Face to Face Lectures 30
Demonstrations
1. Demonstration using Videos 02
2. Demonstration using Physical Models / Systems 00
3. Demonstration on a Computer 03
Numeracy 21
1. Solving Numerical Problems | 26
Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen
4. Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry / Field Visit
4. Brain Storming Sessions
5. Group Discussions
B, Dksmsirl! Possible Innovations
Term Tests, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70

05

g|8|8|8|8|R

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented Iin the
Programme Specifications document pertaining to the B.Tech. (Computer Science and Engineering)
Programme, The procedure to determine the final course marks is also presented in the
Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component (CE or
SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE [60% weightage)
Subcomponent Type b Term Tests Assignments
COo-1 X L3
Co-2 X =S
Co-3 X X
Co-4 X X
CO-5 X %
CO-6 ¥ [ = 1l
The details of number of tests and assignments to be conducted are ented n |
the Academi¢ Regulations and Programme Specifications Document, =~ ﬁ@’//

The Course Leader assigned to the course, in consultation with the Head of the Departrnem_'s‘l:l'lll
provide the focus of COs J-hfear.h component of assessment in the above template at the beginning
of the semester. 3
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Course reassessment policies are presented in the Academic Regulations document,

8. Achieving COs
The following skills are directly or indirectly imparted to the students in the following teaching
and learning methods:
§5.No | Curriculum and Capabilities Skills How imparted during the course
1 Knowledge Face to Face Lectures, Tutorials,
Assignments
2. Understanding Face to Face Lectures, Tutorials
3. | Critical Skills Class Work, Tutorials, Assignments
4, Analytical Skills Class Work, Tutorials
5. Problem Solving Skills Class Work, Tutorials, Assignments
6. Practical Skills Tutorials, Assignments
7. Group Work Tutorials
8. Self-Learning Assignments, Home Work
9. Written Communication Skills Examinations, Assignments
10. Verbal Communication Skills Classroom interactions, Tutorials
11. Presentation Skills -
12. Behavioral Skills Class Work, Tutorials
13. Information Management Assignments
14. | Personal Management Assignments, Examinations
15. Leadership Skills -

9. Course Resources

a. Essential Reading
1. Class Notes
2. Handouts from books and published literature.
b. Recommended Reading
1.Padmanabhan, T. R., 2016, Programming Python, Springer Nature.
2 McKinney, W., 2018, Python for Data Analysis, Znd edn., O'Reilly,
3.Palash, )., 2014, Parallel Programming with Python, Packt Publishing.
4.5neeringer, L., 2016, Professional Python, Wrox Press,
5.van Hatten, R., 2016, Mastering Python, Packt Publishing..
t. Websites
1. Python website: www.python.org
2. Data Science Central: www.datasdencecentral.com
3. Knowledge Discovery Nuggets: www kdnuggets.com
4, Data Science Weekly: www.datascienceweekly.org

e.

Other Electronic Resources
1. KDNuggets: Data Sets for Data Mining and Data Science, www kdnuggets.com/

datasets/index. htmi

2. Quora: www.quora.com

wwmgﬂg@‘mﬁmnmzs“mmmmnmunmu
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Course Specifications: Optimization Techniques ~ 1

Course Title Optimization Techniques — 1

Course Code | MTEAD1A

Course Type Professional Core Elective

Department | Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

The main aim of this course is to present different methods of solving problems in the areas of
linear programming and constraint nonlinear optimization. in addition to theory, there will be
some introduction to numerical methods for optimization problems and transportation

. problems. This course focuses on optimization methods that are commonly used in madern
statistical machine learning. The course will cover some theory such as duality, simplex,
convexity and algorithms related to non-simplex problems like Karmarkar's Method and Kuhn-
Tucker theory are covered.

2. Course Size and Credits:

Number of Credits 04

Credit Structure (Lecture; Tutorial: Practical) | 3:1.0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Mathematics and Statistics

Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
. After the successful completion of this course, the student will be able to:

C€0-1. Describe fundamentals of convex and concave functions, linear programming and
constraint nonlinear optimization

CO-2. State and explain important classical techniques and numerical methods of constraint
optimization

C0-3. Demonstrate the skill to analyze a problem by choosing effective optimization tools

CO-4. Apply optimization technigues to model real worid problems

CO-5. Solve complex problems assoclated with linear programming and constraint optimization
of function of several variables

4. Course Contents

Unit 1 (Module 1):

Introduction: Convex and Concave functions, polytopes and polyhydra. Function of several

variables — limits, continuity and differentiability

Unit 2 (Module 2): Lin!ar ngramminl Basic Solutions and their properties, Formulation and —@____—-'

(> 7 Ny B
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Geometrical Ideas of Linear Programming Problems using graphical method, Simplex Method,
Revised Simplex Method, Duality, Sensitivity Analysis, Transportation and Assignment
Problems, Non-Simplex methods - Introduction to Interior-Point Methods, Ellipsoid Method,
Karmarkar's Method

Unit 3 (Module 3): Constrained nonlinear optimization of functions of several variables,

Method of Lagrange multipliers, Kuhn-Tucker theory, Convex optimization, Quadratic
optimization, Numerical methods for constrained optimization, Dynamic programming.

5. Course Map (CO-PO-PS0O Map)

Programme Outcomes [POs) wﬁmmnlw
po-1| po-2| po-3| o4 | Po-s| Po-6| PO-7| PO-8| PO-9| PO-10|PO-11 PO-12] PSO-1 | Pso-2 | pso-3
Co-1 3 3 3
co-2 2 2 2
Co-3 2 ) 2 2
co-4 3 1 1 2 3
CO-5 E] 1 1 2 3
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution
6. Course Teaching and Learning Methods
Teaching and Learning Methods Durationin hours | TO'a! Duration
in Hours
Face to Face Lectures 45
Demonstrations
1. Demonstration using Videos 00
2. Demonstration using Physical Models [ Systems 00 ol
3. Demonstration on a Computer 00
Numeracy
1. Solving Numerical Problems | 15 1
Practical Work
1. Course Laboratory 00
2. Computer Laboratory 00
3. Engineering Workshop / Course/Warkshop / 00 00
Kitchen
4. Clinical Laboratory o0
5. Hospital 00
6. Model Studio 00
Others
1. Case Study Presentation 00
2. Gugst Lécture 00
3. Ipdustry / Field Visit 00 00
-, 4 Beain Storming Sessions 00
-6, Discussing Possible Innovations 00
8 Tm Tests, Laboratory E:mumt-am“wrﬂten Examination, Presentations 10
i Total Duration in Hours 70
mmzs"mmheum Page 250 of 296
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7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme, The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE (60% weightage)
Subcomponent Type b Term Tests Assignments
. Co-1 X
CO-2 X
co-3 X X
CO-4 X ot
€0-5 X T g
The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document,

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

B. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

(&) 5_No | _Curriculum and Capabilities Skills_| How imparted during the course
1. Knowledge Classroom lectures
2. Understanding Classroom lectures, Self-study
3. Critical Skills Assignment
4. | Analytical Skills Assignment
5. Problem Solving Skills Assignment, Examination
6. Practical Skills Assignment
7. Group Work --
B. Stlfruzarnlni Self-study
9. Written Communication Skills Assignment, Examination
10. Verbal Communication Skills -
11 Presentation Skills
12, | Behavioral Skills -
13 _{information Management Assignment
A0 {0187 | Personal M;naﬁnt -

%h O : '15- Leadership Sk

O .I.ﬂt
at its 26™ meeting held on u}uhr_hn' s
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9. Course Resources

a. Essential Reading
1. Course notes
2. Chong, E.K.P., Zak, 5.H. {2013): An Introduction to Optimization, 4™ Edn., Wiley.

b. Recommended Reading
1. Luenberger, David G., Ye, Yinyu (2016) Linear and Non
LinearProgramming., 2th Edn., Springer international
publication,
2. Rao,S. 5. (2009) Engineering Optimization: Theory and Practice; Revised 4™
Edn., Wiley.

c. Magazines and Journals
1. https://www.springer.com/fjournal/10857
2. https://www.springer.com/journal/11081
3. https://www.tandfonline.com/toc/gopt20/current

d. Websites
1 https://www.coursera.org/
2 http://nptel.ac.in/

. Other Electronic Resources
1. https://ocw.mit.edu/index.htm
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Course Specifications: Principles of Medical Imaging

Course Title Principles of Medical Imaging

Course Code ECE421A

Course Type Professional Core Elective

Department Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

The aim of this course is to introduce the fundamental principles of medical imaging techniques
such as Magnetic Resonance Imaging (MRI), X-ray, Computed Tomography (CT), ultrasound
{US), Positron Emission Tomography (PET), and Single Photon Emission Computed Tomography
(SPECT). For each of these imaging modalities its physical principle, the mathematical methods

. for image generation and reconstruction, its anatomical andphysiological information content
and its limitations are discussed. Students are equippedwith knowledge on Imaging modality
and image processing methodology.

2. Course Size and Credits:

Number of Credits 04

Credit Structure (Lecture: Tutorial: Practical) 3:1:0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication En!bn-eeﬁru_'
Total Course Marks 100

Pass Criterion As per the Academic Regulations

Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

. €O-1. Discuss the fundamental principles of medical imaging techniques such as X-ray, CT,

Ultrasound, MRI and NMR

CO-2. Discuss the formation and reconstruction of medical images

€CO-3. Discuss the artefacts and emerging trends in medical image processing

CO-4. Apply the basic mathematical principles for the generation of tomographic medical
images

CO-5. Analyse medical images acquired with the discussed modalities for imaging artefacts

CO-6. Apply and analyse the projection and reconstruction of medical images using Matlab
programming

4. Course congarng,

}Jﬂt 1 M\' of Image Formation, Fourier Transforms, Radon transform, Interaction of
Qﬂdﬁﬂﬂ% matter): lonizing and Non- :umrmg Attenuation of X and Gamma rays, Coherent
; Sut‘lunrf-'.md Compton S:attenn;

UJ'Ht 2 (X-ray Imaging): lnmz:tl.an ni' ®-rays with matter, X-ray generation, Projection images,

: HaL 4an.
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Scatter, Digital Radiography, CT - Imaging. Fundamentals of Image Processing, Fluroscopy
Unit 3 (Ultrasound): Physics of Ultrasound, Image formation, Doppler scanning, hazards of
Uitrasound, Colour Doppler Ultrasound

Unit 4 (Nuclear Medicine): Overview of isotopes, generation of Isotopes, Anger Cameras, SPECT
Imaging, Positron Emitters and generation, PET Imaging, Clinical aspects of Planar, SPECT and PET
Imaging with isotopes.

Unit 5 [Magnetic Resonance Imaging): Magnetization, Resonance, Relaxation, Contrast in MR
imaging, Image formation, Image sequences, their appearances and clinical uses, Advances in MR:
MR Angiography, Functional Imaging, Safety in MR

Unit 6 (Emerging Trends in Imaging): Concepts of Diffuse Optical Tomography, Multimedal Optical
Imaging, Acousto-optic imaging, Near infra-red imaging and Spectrally encoded confocal
microscopy.

5. Course Map (CO-PO-P50 Map)

Programme Outcomes (POs) m.::"
PO-1| PD-2| PO-3| PO-4 | PO-5| PO-6| PO-7| PO-8| PO-9| PO-10|PO-11 PO-12| PSO-1| PSO-2| PSO-3|
C0-1 3 3
co-2| 3 3
co-3 3 3 3
CO-4 1 2 2 2 1 1 2 3
cos | 2 RN E 3 3
o6 | 2 3 ] 3 3 3 2 3
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contributicn
6. Course Teaching and Learning Methods
Teaching and Learning Methods Duration in hours | Ot uration
Face to Face Lectures 55
Demonstrations
1. Demonstration using Videos 00 o0
2. Demonstration using Physical Models / Systems 00
3. Demonstration on a Computer 00
Numeracy 00
1. Solving Numerical Problems | 00
Practical Work
1. Course Laboratory 00
2. Computer Laboratory 00
3, Engineering Workshop / Course/Workshop / 00 00
Kitchen o A
4. Clinical Laboratory 00 LR
5. Hospital 00 %, O
6. Model Studio £ 00 : % )
Others N T
1, Case Study Prn;enpﬁnﬂ | 05 ﬁ. V@”/
C H A {_, a0 %%
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2. Guest Lecture 00

3. Industry / Field Visit 00

4. Brain Storming Sessions 00

5. Group Discussions 00

6. Discussing Possible Innovations 00
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE (60% weightage)
Subcomponent Type B | Term Tests Assignments
Co-1
Co-2
Co-3 X
C0-4 X
CO0-5 X
C0-6 X

The detalls of number of tests and assignments to be :unn‘m:d are prmnt!d in
the Academic Itﬂuhtinns and Prulramme Specifications Decument.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

S.No | Curriculum and Capabilities Skills_| How imparted during the course
= 1 Knowledge Classroom lectures
2. Understanding Classroom lectures, Self-study
3. Critical Skills ; Assignment ,r._
4, Analytical Skllli Assignment * ",51

|i’]-. .r_ "‘*,r \-o-_-__._..
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5. Problem Solving Skills Assignment, Examination
B, Practical Skills Assignment

7 Group Work e

8. | Self-Learning Self-study

9. Written Communication Skills Assignment, Examination

10. Verbal Communication Skills -

11. Presentation Skills -

12. | Behavioral Skills -

13 information Management Assignment
14. | Personal Management =

15. | Leadership Skills -

9. Course Resources

a, Essential Reading
1. Class Notes

2. Flower M. A. , 2012, Webb's Physics of Medical Imaging, Second
Edition, Taylor & Francis

3. Bushberg 1.T,, Seibert L.A., Leidholdt E.M. and Boone J.M. (2001) The
Essential Physics of Medical Imaging, Lippincott Williams & Wilkins

b. Recommended Reading
1. ChoZ.H, Jones L.P. and Singh M. (1993) Foundations of medical imaging. Wiley,
New York
t. Magazines and Journals

Journal of X-ray sclence and technology
Journal of Ultrasonic imaging

IEEE Transactions in Medical Imaging

IEEE Transactions in Biomedical Engineering
Physics in Medicine and Biology

Medical Physics

Radiology

Radiation Research

WM NP B W N

International lournal of Radiation Oncology Biology Physics

. IEEE Computer Society Workshop on Mathematical Methods in Biomedical
Image Analysis

d. Websites

www.indyrad.iupui.edu

homepages.inf.ed.ac.uk/rbi/HIPR2/

www kuleuven.ac.be

-
(=]

oW N e

www.med.monash.edu.au/

Mﬁgﬂﬁ( ao
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Course Specifications: Electronic Board Design

Course Title Electronic Board Design

Course Code | ECE422A

Course Type | Professional Core Elective

Department | Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

This course deals with design, create, capture, simulation and implementation of the high speed
interconnects and printed circuit board. Students are taught high frequency signal propagation
issues such as crosstalk, reflections, ringing. ground/power bounce and EMI. Analysis,
simulation and implementation of various technigues such as termination technigues, crosstalk
avoidance and topological design of nets to achieve better signal integrity are emphasised.
Students are trained on the design, simulation and development of high speed PCB with better
signal integrity using standard Electronic Design Automation (EDAjtools

2. Course Size and Credits:

Number of Credits 04
Credit Structure (Lecture: Tutorial: Practical) | 3:1:0
Total Hours of Interaction 60
Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 100

Pass Criterion As per the Academic He!ulatians
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)

After the successful completion of this course, the student will be able to:

CO-1. Explain the concepts associated with high speed interconnects and elements of PCB
Fabrication such stack up, process, materials, chemicals etc.

€0-2. Describe signal integrity and power integrity in terms of crosstalk, reflection, EMI, power
distribution network, IR drop and ground bounce respectively (analytical and theoretical

questions)

C0-3. Sclve numerical based on signal integrity and power integrity in terms of crosstalk,
reflection, EMI, and power distribution network

CO-4. Perform component library development, schematic capture, component placement, and
routing for PCB development of any given circuit design using standard software tools

CO-5. Analyse the signal integrity of the designed circuit with respect to crosstalk, reflection,
EMI and IR drop (both analytical and tool based)

CO-6. Apply design optimization techniques to improve signal integrity of the designed circuit

4. Course Contents

*
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Unit 1 (Fundamentals of Electronic Board Design): PCB Design Environment, Major types of
PCBs, Parts of PCB, Various Chip packages, multilayer PCB, Steps in PCB Design, PCB Design
Considerations, Importance of Interconnect design, Issues in high speed boards, Frequency,
Time and Distance, Lumped and Distributed Systems, Inductive and Capacitive coupling

Unit 2 (Transmission Lines): Basic definitions, Electromagnetic Signal, Time and Frequency
domain concepts, Transmission Lines- Microstrip and Stripline, Transmission lines types -
Lumped, Distributed, Odd and Even transmission; Reflection calculations

Unit 3 (Crosstalk and Impedance in Printed Circuit Board): Near-end and Far-end Crosstalk,
Crosstalk Induced Noise, Effect of crosstalk on transmission line parameters, Termination
techniques to reduce crosstalk, Design Guidelines, Crosstalk simulation and analysis

Unit 4 (Routing and stack up): Issues for routing, Routing topologies, Rise and fall time degradation,
Termination technigues and reflection analysis, PCB Stack up and Return Path Discontinuities

Unit 5 (Power Integrity of High-Speed Signal): Power rule, power supply for board, Power
distribution network and de-coupling capacitor, Design of Decoupling Capacitor, IR drop analysis,
IPC Standard {2221-General): Electrical consideration of PCB design

Unit 6 (EMI/EMC Compliances): Definitions, Impact of EMI and EMC, Radiation and Conduction,
Types of EMI, EMI characterization, EMI Suppression, Bypassing & Decoupling, Grounding
techniques & Trace Routing to avoid interference, and EMI simulation and Analysis

Unit 7 (Signal Integrity, PCB Materials & Fabrication Process): Analysis of signal integrity using IBIS
Models, materials used in FPCB, Direct and Indirect Materials, Manufacturing processes for a Multi-
layer PCB, IPC Standard (2221-General): Material Consideration and Documentation

5. Course Map (CO-PO-PS0 Map)

Programme Outcomes (POs) mt’w
PO-1| PO-2| PO-3| PO-4 | PO-5| PO-6| PO-7| PO-8| PO-9| PO-10|PO-11 PO-12| PSD-1 PSO-3{

co-1 3 3
C0-2 3 3 3 2
€o-3 3 3 3 2 2
co-4 3 3 3 3 3 1 3
CO-5 3 3 E 3 3 2 3
CO-6 3 3 3 3 3 i 3

3: Very Strong Contribution, 2: Stmn! Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Teaching and Learning Methods Duration in hours T“":' S
Face to Face Lectures 55
Demonstrations
1. Demonstration using Videos 00
2. Demonstration using Physical Models / Systems 00 W
3. Demonstration on a Computer

b
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MNumeracy
1. Solving Numerical Problems |

Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen
4. Clinical Laboratory
5. Hospital
&. Model Studio

2|8|8| 8 |8|8] |8

Others
1. Case Study Presentation
2. Guest Lecture
3. industry / Field Visit
4, Brain Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations

g(8|8|8|8|%

05

Mid Terms, Laboratory Examination/Written Examination, Presentations

10

Total Duration in Hours

70

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented

in the Programme Specifications document.

The evaluation guestions are set to measure the attainment of the COs. In either component (CE

or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only

Component 1: CE (60% weightage) | 0 w.,é&.f :
Subcomponent Type b Term Tests Assignments

C0-1 X

CO-2 X

€0-3 X X
co-4 X
C0-5 X
CO-6 X

the Academic Regulations and Programme Specifications Document.

The details of number of tests and assignments to be conducted are presented in

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the

beginning of the semester.
Course reassessment policies are presented in the Academic Regulations document,
8. Achieving COs

The following skills ar_q.diredw or indirectly imparted to the students in the following
teaching and learnivig méthods:

oy

S. No_| ' Curriculum and Ca| ities Skills | How imparted during the course |
[
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1 Knowledge Class Room Lectures
2 Undersﬁ-ndin! Class Room Lectures, Self-study
3. | Critical Skills Assignment
4. | Analytical Skills Assi
5. Problem Solving Skills Assignment and Exams
6. | Practical Skills Assignment
7. Group Work -
8 Seif—l_earnir‘ Self-study
9. Written Communication Skills Am.!nmem
10. Verbal Communication Skills -
11 Presentation Skills -
12. | Behavioral Skills -
13. | Information Management Assignment
14. | Personal Management -
> 15. | Leadership Skils =

9. Course Resources

2. Essential Reading
1 Class Notes

Howard. W. johnson and Martin Graham (2004) High Speed Signal Propagation, An

Douglas Brooks (2003) Signal Integrity Issues and Printed Circuit Board Design,

2

Advanced Black Magic, Prentice Hall
3.

Prentice Hall
4

Mark |. Montrose (2004) Printed Circult Board Design Techniques for EMC
Compliance: A Handbook for Designers, IEEE Press

b. Recommended Reading

1.

Eric Bogatin (2004) Signal Integrity-Simplified, Prentice Hall

2. Bruce R. Archambeault (2002) PCB Design for Real-World EMI Control, Kluwer
Academic Publishers
3. Stephen H. Hall, Garrett W. Hall and James A. McCall (2000) High-Speed Digital System
Design—A Handbook of Interconnect Theory and Design Practices, JohnWiley and
Sons
4,  Henry W. Ott John (1988) Moise reduction technigues in Electronic Systems, Wiley &
Sons
5. Avram Bar-Cohen [1983) Thermal Analysis and Control of Electronic Equipment,
Oxford University Press
¢. Magazines and Journals
1. [EEE Transactions on Microwave Theory and Techniques
2. IEEE Transactions on Antennas and Propagation
3. IEEE Transactions on Industrial Electronics
4. Electronics Letters, Elsevier
5. IEEE Spectrum
d. Websites
1. www.sigrity.com
2. www.sigcon.com
e. Other Electronic Resources
L htp/fwww analog comfen/analog-dialogue/articles/high-speed-printed-circuit-
B “board-tayout hemi
o
e {\ S ':\«Slbc:

C' g '..1},&-,.;:%
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Course Specifications: Wireless Communications

Course Title Wireless Communications

Course Code | ECE423A

Course Type | Professional Core Elective

Department Electronics and Communication Engineering

Faculty Engineering and Technology

1. Course Summary

This course deals with principles of wireless communication and related technologies. A brief
overview of current wireless systems and standards are taught. Students are taught to
characterize wireless channels and examine their fundamental capacity limits. Digital
modulation techniques and their performance under wireless channel impairments are
emphasized. Multiple antenna and multicarrier modulation techniques are comprehensively
analyred. The course also emphasizes on coding for wireless channels, adaptive modulation,
adaptive coding and multiuser detection. Students are trained to analyze and design
transmission and receiving algorithms.

2. Course Size and Credits:

Number of Credits 04

Credit Structure (Lecture: Tutorial: Practical) | 3:1:0

Total Hours of Interaction B0

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering |
Total Course Marks 100

Pass Criterion As per the Academic Regulations

Attendance Reguirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO-1. Describe the basic principles various wireless communication systems and standards,
principles of cellular communications and cellular processes

CO-2. Explain propagation effects such as fading, time delay spread, and Doppler spread,
capacity of wireless channels, principles of multicarrier modulation

CO-3. Derive and calculate the Bit Error Rate as a function of Signal to Noise Ratio for wired
and wireless channels with and without diversity, traffic load of a network

CO-4. Design the transmitter and receiver configurations based on the performance required
from a wireless communication system

CO-5. Analyze the performance of wireless systems with given channel parameters with and
with tc&varsltv

CO-6. Irwlhﬂﬁ'ht wireless communication system using standard software tools and extract

a Mﬂﬂumanﬂr plots of the system

1"\ K

Ql mmmunu
/ I.Inltl {md Wireless Communications): History, Wireless Systems: WIFI, WLAN,

< © Hédog)ae
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Bluetooth, ZigBee, Cellular communications: Frequency reuse and Multiple Access
Technologies, Cellular Processes - Call Setup, Handover, GSM and LTE standards, Principles of
Teletraffic Theory

Unit 2 (Wireless Channel Modeling): Path Loss and Shadowing Models, Statistical Narrowband
Fading models: Rayleigh/Ricean Fading, BER Performance in Fading Channels, Broadband
Wireless Channel Modeling, WSSUS Channel Modeling, RMS Delay Spread, Doppler Fading,
Jakes Model and Jakes Spectrum, Capacity of flat fading channels and Water- filling approach

Unit 3 (Diversity modeling for Wireless Communications): Diversity in Fading Channels, BER
Performance Improvement with diversity, Types of Diversity — Frequency, Time, Space, Receiver
Diversity: selection combining, threshold combining. maximum-ratio combining, egual-gain
combining, Transmitter Diversity: Precoding and Space Time Block Coding (Alamouti scheme)

Unit 4(Multiple Antenna and Space-Time Communications): Narrowband MIMO Model, Parallel
Decomposition of MIMO Channel, and Symbol detection using ZF, MMSE and nonlinear interfaces
{BLAST), MIMO Channel Capacity

Unit 5 (Multi-Carrier Modulation and OFDM): Single Carrier Modulation and Multicarrier
Modulation, OFDM: generation of subcarriers using the IFFT, guard time and cyclic extension,
symbol detection, choice of OFDM parameters, Applications of OFDM (DAB, DVB, WLAN), MIMO-
OFDM Technology for LTE

5. Course Map (CO-PO-PS0 Map)

Programme Outcomes (POs) ?l'ﬂl'lﬂllu : mm
PO-1| PO-2| PO-3| PO-4| PO-5| PO-6| PO-7| PO-8| PO-9| PO-10|PO-11 PO-12| PSO-1| PSO-2| PSO-3|

€o-1 3 3
€0-2 3 3
CO-3 3 3 3
Co-4 2 1 |2 1 2
CO-5 2 2 2
Co-6 2 1

3: Very Strong Contribution, 2: Strolg‘ Contribution, 1: Moderate Contribution

6. Course Tndm‘ and l.nmh\! Methods

Teaching and Learning Methods Duration in hours T“;:: :::::h"
Face to Face Lectures 55
Demonstrations
1. Demonstration using Videos 00 00
2. Demonstratitn using Physical Models / Systems 00
3. Derggéﬁigﬁtlun on a Computer 00
<1 .2 Soving Numerical Problems. | 00 o
0/’] Practical Work ' 00

Uk, 1. ]2
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1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen
4. Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry / Field Visit
4. Brain Storming Sessions
5. Group Discussions
6. Dts:l.tsLm! Possible Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70

8|3|2]|8|8|R| |8]|8|8| 8 |B8|8

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component (CE
or SEE} or subcomponent of CE, COs are assessed as illustrated in the following Table,

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Eva
Component 1: CE (60% weightage)

Subcompanent Type P Term Tests Assignments

CoD-1 X

Cco-2 X

co-3

co-4 X

Co-5 X

C0-6 X LAy e
The details of number of tests and assignments to be conducted are presented in

the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.
Course reassessment policies are presented in the Academic Regulations document.

L
8. Achieving COs o %,

P

The following skills are directly or indirectly imparted to the students in the following <.

" @Lﬁ-cﬂf ‘U? ﬁ/

Fa

-

il o
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teaching and learning methods:

S.No | Curriculum and Capabilities Skills_| How imparted during the course

1. Knowledge Classroom lectures, Assignments
2. Understanding Classroom lectures, Assignments
3. Critical Skills Classroom lectures, Assignments
4. Analytical Skills Classroom lectures, Assignments
5 Problem Solving Skills Classroom lectures, Assignments
6. Practical Skills -—

7. Group Work Assignment

8. Self-Learning Assignment

9, Written Communication Skills Assignment, examination

10. | Verbal Communication Skills -

. 11. Presentation S_h'lls —

12. | Behavioral Skills Course work
13. | Information Management Assignment, examination

14, Personal Man ent Course work

15. | Leadership Skills -

9. Course Resources
a. Essential Reading
1. Class Notes
2. Goldsmith, A, 2005, Wireless Communications. Cambridge: Cambridge
Urniversity
b. Recommended Reading
1. Ghavami, M., Michael L. B. and Kohno,R, 2007, Ultra-Wideband Signals and
Systems in Communication Engineering. John Wiley & Sons, Ltd
2. TseD. and Viswanath,P, 2005, Fundamentals of Wireless Communication,
Cambridge University Press
3. Duman,T. M. and Ghrayeb,A, 2007, Coding for MIMO Communication
Systems. John Wiley & Sons, Ltd.
4. Shieh, W. and Djordjevic, 2009, OFDM for Optical Communications.
Elsevier/Academic Press
. & Samii, ¥. R. and Kim V, 2006, Implanted Antennas in Medical Wireless
Communications. Morgan & Claypool Publishers
t. Magazines and Journals
1. [IEEE Transactions on Communications
2. IEEE Transactions on Wireless Communications
d. Woebsites
1. http://nptel.ac.in/courses/117102062/
&. Other Electronic Resources
1. PC Hardware
2. MATLAB software tool
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Course Specifications: Speech Processing

Course Title Speech Processing

Course Code | ECE424A

Course Type | Professional Core Elective

Department Electronics and Communication Engineering
Faculty Ergineering and Technology

1. Course Summary

The aim of this course is to present the fundamentals of speech processing. Students are taught
Speech Signal production models, phonetic representation, Hearing and Auditory Perception,
Short-Time Analysis of Speech, Speech Spectrogram, Homomaorphic Speech Analysis, Linear
Predictive Analysis, Digital Speech Coding, Text-to-Speech Synthesis Methods, Automatic
Speech Recognition. Students are trained to use software tools for speech signal analysis.

2. Course Size and Credits:

Number of Credits 04

Credit Structure (Lecture: Tutorial: Practical) | 3:1:0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes [COs)
After the successful completion of this course, the student will be able to:

CO-1. Explain Speech Signal production models, phonetic representation, Hearing and
Auditory Perception, Short-Time Analysis of Speech, The Speech Spectrogram

C€0-2. Describe the Homomorphic Speech Analysis, Linear Predictive Analysis, Digital Speech
Coding, Text-to-Speech Synthesis Methods, Automatic Speech Recognition

CO-3. Solve simple problems related to speech processing

CO-4. Analyse Speech Signal production models, phonetic representation, Hearing and Auditory
Perception, Short-Time Analysis of Speech, Speech Spectrogram and Homomorphic
Speech Analysis

CO-5. Develop algorithms related to Linear Predictive Analysis, Digital Speech Coding, Text-to-
Speech Synthesis Methods and Automatic Speech Recognition

CO-6. Solve complex problems related to speech processing and analyse using suitable software
tools

4. Course Contents

o N
Unit 1 (Fundamentals of Human Speech Production): The Process of Speech Pru-ductfé,q:(ﬂuort-
Time Fourier Representation of Spaech, The Acoustic Theory of Speech Production, Jkpsﬂgss

Tube Models of the Vocal Tract, D'tjtarl Models for Sampled Speech Signals - -Cﬁl'
[ - l' 0
5 0
' Una s ¥
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Unit 2 (Time-Domain Methods for Speech Processing): Introduction to Short-Time Analysis of
Speech, Short-Time Energy and Short-Time Magnitude, Short-Time Zerc-Crossing Rate, The
Short-Time Autocorrelation Function, The Modified Short-Time Autocorrelation Function, The
Short-Time Average Magnitude Difference Function

Unit 3 (Frequency Domain Representations): Discrete-Time Fourier Analysis, Short-Time
Fourier Analysis, Speech Spectrogram, Spectrographic Displays, Overlap Addition (OLA),
Method of Synthesis, Filter Bank Summation (FBS) Method of Synthesis

Unit & (The Cepstrum and Homomorphic Speech Processing): Cepstrum and Complex Cepstrum,
Short-Time Cepstrum, Computation of the Cepstrum, Short-Time Homomaorphic Filtering of Speech,
Application to Pitch Detection, Applications to Pattern Recognition

Unit 5 (Linear Predictive Analysis and Automatic Speech Recognition): Linear Prediction and the
Speech Model, Computing the Prediction Coefficients, the Levinson—Durbin Recursion, LPCSpectrum,
Equivalent Representations, Role of Linear Prediction, Building a Speech Recognition System,
Challenges in ASR Technology

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) m" 'ml ipe
PO-1| PO-2| PO-3| PO-4 | PO-5| PO-6| PO-7| PDO-8| PO-9| PO-10|POD-1% PO-12| PSO-1 | PSO-2| PSD-3|
Co-1 3 2
co-2 3 2 2
CD-3 i 2 2 Fi 3 i
co-4 3 3 F 4 ] 2 3 3 3
CO-5 3 3 3 . 3 3 i 3
CO-6 3 3 3 i 3 3 3 3
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution
6. Course Teaching and Learning Methods
Teaching and Learning Methods Duration in hours Tut;l ::u o
Face to Face Lectures 55
Demonstrations
1. Demonstration us}ng_\fidens 00 o0
2. Demonstration using Physical Models / Systems 00
3. Demonstration on a Computer 00
Numeracy
1. Solving Numerical Problems | 00 w
Practical Work = -
1. Course Laboratory 00 {{; %
2. Computer Laboratory - 00 m'f_’%. &
3. Engineering Workshop / Course/Workshop / 00 2 o
Kitchen I 2 <
4. Clinical Laboratofy +~: ., e 00 2 2P ?,
: & o0 = 0

Hblo-sofenly,, S0
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5. Hospital
6. Model Studio
Others
1. Case Study Presentation
2. Guest Lecture
3. Industry / Field Visit
4. Brain Storrrdn!, Sessions
5, Group Discussions
6. Discussing Possible Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70

05

8|8|38|8|8|%| |B8|8

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
an:uf:ﬂsunnuhtnnmmtwhbwﬂ

Component 1: CE [60% weightage)
Subcomponent Type Term Tests Assignments
Co-1 X
co-2 X
Co-3 p
co-4 X
CO0-5 X
CO-6 X

The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following == -

teaching and learning methods: 3 ‘-;‘ .;;_
2%
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1 Knowledge Classroom lectures

2. Understanding Classroom lectures, Self-study
3. | Critical Skills Assignment

4. Analytical Skills Assignment

5. Problem Solving Skills Assignment, Examination

B. Practical Skills Assignment

T Group Work -

8. Self-Learning Self-study

9, Written Communication Skills Assignment, Examination

10. | Verbal Communication Skills -

11. Presentation Skills .

12, Behavioral Skills -

13. | Information Management Assignment

. 14. | Personal Management -
15. Leadership 5kills -

9. Course Resources

a. Essential Reading
1. Course notes

2. Lawrence R. Rabiner, Ronald W. Schafer, 2007, Introduction to Digital Speech
Processing, 1" Edition, Now Publishers Inc.

3. Lawrence R. Rabiner, Ronald W. Schafer, 2006, Digital Processing of Speech
Signal, 2nd Edition Prentice-Hall

4. L Deng, Douglas O'Shaughnessy, 2003, Speech Processing: A Dynamic and
Optimization-Oriented Approach, CRC Press

b. Recommended Reading

1. Lawrence R. Rabiner, 2011, Theory and application of digital signal processing,
Pearson Education

. 2. Xuedong Huang, Alejandro Acero, Hsiao-Wuen Hon, 2001, Spoken Language
Processing: A Guide to Theory, Algorithm, and System Development, Prentice
Hall PTR

3, Ben Gold, MNelson Morgan, 2006, Speech and audio signal processing:
processing and perception of speech and music, John Wiley & Sons

c. Magazines and Journals
1. IEEE Signal Processing Magazine

d. Websites
1. https://www.edx.org/
2. https://www.coursera.org/

3. httpi//nptel.ac.in/
4. -https://ocw.mit.edu/findex. htm
e, Other Electronic Resources

.-. -
»1. Electronic resources on the course area are available in RUAS library, %ﬂe&..\rﬂ"
T - 0 g W

http://lib.myilibrary.com
2. https://ebookcentral proguest.com/lib/msruasin/home.action. o ._-:F‘I"
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Course Specifications: Data Analytics

Course Title Data Analytics

Course Code | CSE431A

Course Type Professional Core Elective

Department Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

This course enables the students to design, develop, analyze and evaluate Data Analytics
applications employing appropriate techniques, methods and technology. The role and application
of Data Analytics in various application domains of computing is discussed. Knowledge
Representation and modern Data Warehousing techniques and technologies are dealt in detail,
Machine Learning and Data Mining methods are employed for Knowledge Discovery in textual and
other forms of structured and unstructured data. Students are trained in the use of modern
technigues and technologies to develop Data Analytics applications.

2. Course Size and Credits:

Number of Credits 04

Credit Structure (Lecture: Tutorial: Practical) | 3:1:0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Computer Science and Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Reguirement As per the Academic Regulations

3. Course Outcomes (COs)

After the successful completion of this course, the student will be able to:

CO-1. Discuss data analytics application development using knowledge representation, data
warehousing, machine learning and data mining technigues.

CO0-2. Choose appropriate technigues and technology for data warehousing, machine learning
and Data mining for knowledge discovery.

CO-3. Design data analytics processes using data warehousing, machine learning and data
mining techniques for knowledge representation and discovery.

CO-4. Analyze the data and the performance of data analytics applications,

CO-5. Synthesize data analytics applications using machine learning and data mining
technigues and enterprise platforms.

CO-6. Solve problems associated with large scale data analysis, machine learning and data
mining.

4. Course Contents

Unit 1 tlntmdi.;c_tinn'_l ::'Data Analytics and its role in Business Intelligence and Knowledge Fay
Discovery. Data Analytics processes (Life Cycle): Preparation, Warehousing, Analysis, Mini@gyﬁy b"—;u
y s :._:"-'.
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Validation and Performance Evaluation. Data Analytics tools and platforms

Unit 2 [Components of Data Analysis): Data Definitions and Analysis Techniques, Elements,
Variables, and Data categorization, Levels of Measurement, Data management and indexing,
Measures of central tendency, Measures of location of dispersions, Normalization techniques

Unit 3 (Database systems): Traditional Data Base systems for data storage and processing. Data
Warehousing and Analysis, Big Data. Modern platforms for data storage and processing: Cloud
computing.

Unit 4 | Data analysis techniques): Regression analysis, Classification techniques, Clustering,
Association rules analysis, Artificial neural networks, Handling of outliers and Anomalies, cross-
validation and sensitivity analysis.

Unit 5 (Text mining): Mining other forms of data. Data Visualization and Reporting: Concepts,
methods and tools for enterprise data visualization and reporting.

5. Course Map (CO-PO-PSO Map)

Programme Specific
Programme Outcomes (POs) Outcomes (PSOs)
pO-1| P0O-2| PO-3| PO-4| PO-5| PO-6| PO-7| PO-8| PO-9| PO-10PO-11 PO-12| PSO-1 | PSO-2| PSO-3
co1] 3] 3 2 1 1 3
co-2] 3 3 3
co3| 3| 3 3
co4) 3 3 3 2 1 1 3
cos] 3 als 2 1 1 3 3 1 1
co-6| 3 3 3 2 3 3 1 1
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Total Duration
Teaching and Learning Methods Duration In hours e M

Face to Face Lectures 40
Demonstrations
1. Demonstration using Videos
2. Demonstration using Physical Models / Systems
3. Demonstration on a Computer
MNumeracy
1. Solving Numerical Problems
Practical Work
1. Course Laboratory
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen L

£

4, Clinical Laboratory

05

gl8|=

15

8|8| 8 |8[8] |8

5. Hospital )
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&. Model Studio

Others

1. Case Study Presentation

2. Guest Lecture

3. Industry / Field Visit

4, Brain Storming Sessions

5. Group Discussions

6. Discussing Possible Innovations

8[8|8|8|8|8| |8

Term Tests, Laboratory Examination/Written Examination, Presentations

10

Total Duration in Hours

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Computer Science and
Engineering) Programme. The procedure to determine the final course marks is also presented

in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE (60% weightage) |
Subcomponent Type b Term Tests Assignments
CO-1 X
CO-2 X
co-3 X
Co-4 ¥
C0-5 X
COo-6 X

The details of number of tests and assignments to be mnduﬂtd are premud in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the

beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following

teaching and learning methods:

S.No | Curriculum and Capabilities Skills

How imparted duri

Knowledge

Classroom lectures

qunmmcmﬂanmmmmymﬁg-

ﬁ/o

:? Pa
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2. Understanding Classroom lectures, Self-study
3. Critical Skills Assignment
4, Analytical Skills Assignment
5. Problem Solving Skills Assignment, Examination
6. Practical Skills Assignment
7. Group Work -
B Self-Learning Self-study
q, Written Communication Skills Assignment, Examination
10. Verbal Communication Skills -
11. Presentation Skills -
12, Behavioral Skills =
13. | Information Management Assignment
14. Personal Management -
. 15. | Leadership Skills =

9. Course Resources

a. Essential Reading
1. Course notes
2. Data Mining and Analysis, Mohammed J. Zaki, Wagner Meira, Cambridge, 2012.

b. Recommended Reading

1. Probability & Statistics for Engineers & Scientists (9th Edn.), Ronald E.
Walpole, Raymond H. Myers, Sharon L. Myers and Keying Ye, Prentice Hall
Inc.

2. The Elements of Statistical Learning, Data Mining, Inference, and Prediction
(Znd Edn.), Trevor Hastie Robert Tibshirani Jerome Friedman, Springer, 2014

3. An Introduction to Statistical Learning: with Applications in R, G James, D.
Witten, T Hastie, and R. Tibshirani, Springer, 2013

4. Mining Massive Data Sets, A. Rajaraman and J. Ullman, Cambridge
University Press, 2012

&, Advances in Complex Data Modeling and Computational Methods in
Statistics, Anna Maria Paganoni and Piercesare Secchi, Springer, 2013

6. Hadoop: The Definitive Guide (2nd Edn.) by Tom White, O'Reilly, 2014,

©. Websites
1. http://flowingdata.com/Abbott Analytics
2. http:/fabbottanalytics.blogspot.com/
d. Other Electronic Resources
1, How it works: Analytics: http://youtu.be/_ HbjsNalUJ2A
2. A brief history of intelligence: http://youtu.be/yViclReAhxc
3. What can Business Analytics Do for You? http://youtu.be/uP89kaDU40c

~ o | 1
-
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Course Specifications: Advanced Numerical Methods

Course Title Advanced Numerical Methods

Course Code MTE403A

Course Type Professional Core Elective

Department Electronics and Communication Engineering

Faculty Engineering and Technology

1. Course Summary

The module aims at training students in handling various aspects numerical computations. In
this specialization module, the students learn the basics of numerical methods to solve non-
linear ordinary and partial differential equations. Numerical techniques like finite difference,
and finite element methods to solve partial differential equations are discussed. The module
aims at training students in handling various aspects numerical computations.

2. Course Size and Credits:

Number of Credits 04

Credit Structure (Lecture: Tutorial: Practical) 3:1:0

Total Hours of Interaction 60

Number of Weeks in a Semester 15

Department Responsible Mathematics and Statistics
Total Course Marks 100

Pass Criterion As per the Academic Re_Eulatluns
Attendance Reguirement As per the Academic He!ulatinns

3. Course Outcomes (COs)

After the successful completion of this course, the student will be able to:

€O-1. lllustrate various methods of numerical computation of Eigen values
CO-2. lllustrate various methods to solve partial differential equations

CO-3. Apply numerical methods to solve partial differential eguations using MATLAB

CO0-4. Analyze real world problems associated with computing eigenvalues and partial

differential equations

€O-5. Solve complex problems arising in real world using finite volume and finite
elements methods to solve partial differential equations

4. Course Contents

Unit 1 (Linear Algebra): Eigenvalue computations. Power methods, Subspace

problems.

iteration,
Inverse iteration and Rayleigh quotient iteration for symmetric and non-symmetric problems.
QR algorithm for symmetric problems. Jacobi methods and tridiagonal methods for symmetric

Unit 2 (Finite Volume Method): Finite volume method to solve hyperbolic P l'j-id a linear system of

hyperbolic PDEs. General formulation of conservation laws. Advection
Riemann problem for linear hyperbolic equations. Necessary cmnponpﬁl;

conditions, Lu ~Wendroff method and upwind method

¥ _l:hlmctrmtlcs and
or génvergence and CFL

}/{WL_ Cf/atf
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Unit 3 (Finite Element Approximation): Triangulations and polynomial approximation. Finite
element methods for elliptic problems, variational formulation for the Poisson problem.
Discretization of the Poisson problem in one dimension, formulation, theory and
implementation, FEM for the Polsson problem in two dimensions.

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) m {:l';;'t
PO-1| PO-2 | PO-3 | PO-4 | PO-5| PO-6 | PO-7| PO-B| PO-9| PO-10 po-11 PO-12| P5O-1| PSO-2 | PSO-3|
CO-1 3 3 2 1
co2 | 2 2 2
co-3 3 3 1 3 2
co-4 3 3 i 3 3
Co-5 3 3 2 3 3
6. Course Teaching and Learning Methods
Teaching and Learning Methods Duration in hours TM;I'I ::::’m
Face to Face Lectures a5
Demonstrations
1. Demonstration using Videos 0o
= 00
2. Demonstration usbnEP_h'r.rslcaI Models / Systems 00
3. Demonstration on a Computer 00
Numeracy 15
1. Solving Numerical Problems 3 15
Practical Work
1. Course Laboratory 00
2. Computer Laboratory 00
3. Engineering Workshop / Course/Workshop / 00
Kitchen o
4. Clinical Laboratory 00
5. Hospital 00
6. Model Studio (1]
Others
1. Case Study Presentation 00
2. Guest Lecture 00
3. Industry / Field Visit 00 oo
4. Brain Storming Sessions 00
5. Group Discussions 00
b. Dis,cuss.in! Possible Innovations 00
Term Tests, Laboratory Examination/Written Examination, Presentations 10
Total Duration in Hours 70
z."‘: . 0
}4')(;_51 . CT | a0
3 n~_'.-" ) c
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7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. Programme. The procedure to
determine the final course marks is also presented in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
MHMNMMMWdHMn

e it 55 Eh3
Component 1: CE (60% weightage) | g

Subcompaonent Type I Term Tests Assignments

€o-1 X

co-2 X

Co-3 x L]

co-4 X

C0-5 X

The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document,

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

5.No | _Curriculum and Capabilities Skills_| How imparted during the course
*s Enowledge Classroom lectures
. Understanding Classroom lectures, Self-study
3. Critical Skills Assignment
4. | Analytical Skills Assignment
5. Problem Solving Skills Assignment, Examination
6. Practical Skills Assignment
7. Group Work -
B. | Self-Learning Self-study
9, Written Communication Skills Assignment, Examination
10. | Verbal Communication Skills -
1. Presentation Skills -
;:-:.’\{J;'E’ 12. | Behavioral Skills -
g% 13 Information Management Assignment
L S| 14, | Personal Management -~
,,-LQ' &= _' 4 15 Leadership Skills --
iy N_Igﬁme Resources
ﬁ/ s g wg‘g:lu,. Glee
3 L7 WS : ~A
o 3 1 ¥ Lo

&, (/7
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a. Essential Reading
1. Course notes

Kincaid, D and W. Cheney, W. (2002) Numerical Analysis: Mathematics of
Sclentific Computing, 3rd Ed, Brooks/Cole

Levegue, R. . (2004) Finite Volume Methods for Hyperbolic Problems, Cambridge
University Fress

Reddy, J. N. (2005) An Introduction to the Finite Element Method, 3rd
edition, McGraw-Hill Higher Education.

b. Recommended Reading

1. Smith, G. D. (1978) Numerical Solutions of Partial Differential Equations,

2nd edition, Oxford University Press.
¢. Magazines and Journals

d. Websites
1. http://nptel.ac.in/

e. Other Electronic Resources
1. hitps://ocw.mit.edu/index.htm
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Course Specifications: Optimization Techniques -2

Course Title Optimization Technigues — 2

Course Code MTE4D02A

Course Type | Professional Core Elective

Department Electronics and Communication Engineering

Faculty Engineering and Technology

1. Course Summary

The main aim of this course is to present methods of solving unconstraint optimization
problems in the three areas of linear programming and nonlinear programming. In addition,
the course introduces basic theory related to Integral equations and methods to solve integro-
differential equations, This course focuses on optimization methods that are commonly used
in modern statistical machine learning. The course will cover theory on calculus of variations
such as wvibrational problems involving fixed and moving boundaries. The course also
introduces to linear search and algorithms like descent algorithms, Newton's method,
conjugate direction methods, and quasi-Newton methods in the nonlinear case.

2. Course Size and Credits:

Number of Credits 04

Credit Structure (Lecture: Tutorial: Practical) | 3:1:0

Total Hours of Interaction &0

Number of Weeks in a Semester 15

Department Responsible Mathematics and Statistics
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Regquirement As per the Academic Regulations

3. Course Outcomes (COs)

After the successful completion of this course, the student will be able to:

CO-1. Describe fundamental of integral equations, warlational problems

unconstrained optimization

and

CO0-2. State and explain important classical technigues to solve integral equations and
numerical methods of unconstrained optimization
C0-3. Demonstrate the skill to analyze variational problem and choose effective

optimization tools

CO-4. Apply optimization technigues to model real world problems involving linear and

non-linear optimization

CO-5. Solve complex problems associated with integral equations, calculus of variations
and unconstrainted optimization of function of several variables

4. Course Contents

Unit 1 (integral Equations): Volterra and Fredholm integral equations, of first and second
kinds. Methods to solve integral eguations bqpq m@:pla:e transform, Neumann se

Solution of integro-differential equations

M 912

ries. o
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Unit 2 (Calculus of Variations): Introduction functionals and its properties, Deduction of
Euler's equations for functionals of first order and higher order for fixed boundaries. Shortest
distance between two nonintersecting curves. Isoperimetric problems. Jacobi and Legendre
conditions. Variational problems with the fixed boundaries and moving boundaries.

Sufficiency conditions

Unit 3 (Unconstrained optimization): Line search methods — Golden section, Fibonacci,
Secant and Newton's method. Unconstrained optimization of functions of several variables,
Basic theory, Classical techniques, Numerical methods for unconstrained optimization -
Gradient methods, Newton's method, Conjugate Direction methods, and Quasi-Newton

methods

5. Course Map (CO-PO-PS0O Map)

& =

Programme Outcomes (POs) m‘ m‘
po-1]| po-2| po-3| po-a| P05 Po-6| Po-7| Po-8| PO-9] PO-10|PO-11 PO-12] PsOa | pso-2 | psoa
C0-1 3 3 3 3
Co-2 2 | 2
co-3 2 2 2 2
Co-4 3 1 1 2 3
CO-5 3 1 1 2 3
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution
6. Course Teaching and Learning Methods
Teaching and Learning Methods Duration in hours | YOt Duration
Face to Face Lectures 45
Demonstrations
1. Demonstration using Videos o0
2. Demonstration using' Physical Models [ Systems 00 o0
3. Demonstration on a Computer 0o
Numeracy 15
1. Solving Numerical Problems | 15
Practical Work
1. Course Laboratory 00
2. Computer Laboratory 00
3. Engineering Workshop / Course/Workshop /
Kitchen 00 a0
4. Clinical Laboratory 00
5. Hospital 00
6. Model Studio 00
Others
1. Case Study Presentation 00
2. Guest Lecture 00 i o
3. Industry / Field Visit 00 e
N Q) D t_"'ﬁ,;:.“
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4. Brain Storming Sessions (811]

5. Group Discussions 00

6. Discussing Possible Innovations 00
Term Tests, L.Ib::ratnrv Examination/Written Examination, Presentations 10
Total Duration in Hours 70

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. Programme. The procedure to
determine the final course marks is also presented in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component
(CE or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation
Component 1: CE (60% weightage) |
Subcomponent Type B Term Tests Assignments
Co-1 X
C0-2 i
C0-3 X X
o4 X
CO0-5 X

The details of number of tests and assignments to be conducted are presented in

the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

3

S

S.No | Curriculum and Capabilities Skills | How imparted during the course
1. Knowle Classroom lectures
2. Understanding Classroom lectures, Self-study
3. Critical Skills Assignment
4. | Analytical Skills Assignment
5. Problem Solving Skills Assignment, Examination
6. Practical Skills Assignment
7. Group Work -
B. Eﬂ[—h‘.amln! Self-study
9. Written Communication Skills Assignment, Examination
10. | Verbal Communication Skills -
11 Presentaﬁql:l 5_'5,"!" -- é\ 3
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12. | Behavioral Skills ~
13. Information Management Assignment
14. | Personal Management -
15. | Leadership Skills -

9. Course Resources

a. Essential Reading
1. Course notes
2. Chong, E.ILP., Zak, S.H. (2013): An Introduction to Optimization, e
Edition, Wiley.

b. Recommended Reading
1. Luenberger, David G., Ye, Yinyu, 2016. Linear and Non Linear

Programming,2™ Ed., Springer International publication.
. 2. Rao, 5. 5., 2009, Engineering Optimization: Theory and Practice; Revised 4™
Ed., Wiley.
¢. Magazines and Journals
1. https://www spri .com/fiournal 7
2. https://www.springer.com/iournal/11081
3 s fwww, anline.co 0/cur
d. Websites

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

e. Other Electronic Resources
1. https:/focw.mit.edu/index.htm

K.S. Ramaizh Univereity ¢

Bangalore-560054
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Course Specifications: Project Work-1

Course Title Project Work -1/Internship

Course Code | ECP401A/ECIA01A

Course Type | Project

Department Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

The aim of this course is to give students an experience of identifying an engineering problem,
conceptualise a solution, perform basic design calculations, model, solve, analyse and demonstrate its
performance in a virtual environment. The students are expected to work in a team of not more than
. 4 members and are required to develop an appropriate solution by identifying a problem for which a

better or new engineering solution is required. The team need to demonstrate the working of the
solution and write a technical report. Students are required to choose a project from students projects
database available. Alternatively Student can undergo Internship in an industry, business organization,
research organization or any other university on a topic of relevance during vacation after 6th
semester with prior approval from the department head and faculty dean

2. Course Size and Credits:

Number of Credits 06

Credit Structure [Lecture: Tutorial: Practical) | 0:0:6

Total Hours of Interaction 120

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)

After the successful completion of this course, the student will be able to:

CO-1. Recognise the need for developing a new or improving an existing engineering
product/system through an organised survey of literature

€0-2. Define engineering design specifications

CO0-3. Design, model, solve, analyse the product/system to meet the design specifications

CO0-4. Evaluate the performance of the modelled system and justify its performance

€0-5. Demonstrate the system working in a virtual environment and make a presentation

CO-6. Write a technical report Alternatively,

CO-7. Write a report on experiences during internship

CO-8. Make a presentation to a panel of examiners

4. Course Contents

£

Unit 1: Collection of relevant literature and review of literature

Unit 2: Interaction with the users and collection of data

Q
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Unit 3: Data Analysis, Formulation of a problem of suitable size

Unit 4: Product development planning, cost calculations

Unit 5: Detail design calculations

Unit 6: Choosing a modeling environment, learning the appropriate tools and technigues
Unit 7: Modelling, simulation and analysis of design

Unit 8: Defining performance parameters, Evaluation of performance, presentation
performance characteristics, Verification of results

Unit 9: Developing a working model, testing the model and evaluating its performance
Demonstration to the defined audience and making a presentation to the assessing team
making a Technical presentation

Unit 10: Writing project report

5. Course Map [CO-PO-PSO Map)

Programme Outcomes (POs) m‘ o "'"m' SPaciflc
po-1| po-2| po-3| Po-4| Po-5| PO-6| PO-7| PO-8| PO-9| PO-10|PO-11 PO-12] PSO1 mﬂm
co-1 3 3 3 ] 3 2 3 1 ] 3 3 3 3 3
co-2 3 3 F i 3 2 2 3 1 3 3 3 3 2 3
o3| 2 3 3 3 2 2 3 1 3 3 3 3 2 3
Co-4 2 3 2 3 2 1 3 1 3 3 3 2 F 3
Co-5 1 1 1 3 2 1 3 1 3 3 i 1 2 3
s 1 1 1 2 2 1 1 3 3 3 1 3
co-7 1 1 1 2 2 1 1 3 3 3 1 3
o8| 1 1 2 1 3 3 3 1 3
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution
6. Course Teaching and Learning Methods
Teaching and Learning Methods Approximate
Duration in Hours

Literature collection, Review of literature, Deciding the sample, for data
collection, Developing a questionnaire, Data collection, Analysis of data, 20
Problem formulation and Delhm! specifications

Development of design concept, Basic design calculations
Selection of tools, technigues and learning on how to use them
Modelling, Simulation, Analysis

Evaluation, Verification of results

Demonstration, Presentation and Technical Report Writing
Totll Duration in Hours

Approved by the Acade umu*nmhummuum  Page 282 of 296
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7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

Focus of COs on each Component or Subcomponent of Evaluation

The details of subcomponents are presented in the Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the

beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs
The following skills are directly or indirectly imparted to the students in the following

teaching and learning methods:
S.No | Curriculum and Capabilities Skills | How imparted during the course

1. Project Work

2. | Understanding Project Work

3. | Critical Skills Project Work

4. | Analytical Skills Project Work

5. | Problem Solving Skills Project Work

6. | Practical Skills Project Work

7. | Group Work Project Work i

8. | Self-Learning Project Work o

9 Written Communication Skills Project Work ENCA
10. | Verbal Communication Skills Project Presentation, Viva Voice =} =
11. | Presentation Skills _@eﬂ Presentation 2 rmlg

I
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12. | Behavioral Skills Project Work
13. | Information Management Project Report
14. | Personal Management Project Work
15. | Leadership Skills Project Work

9. Course Resources

Essential Reading
1. Presentations made by the Head of the Department on “Impartance of Project work

and The Methodology to be foliowed for successful Completion of Project work”
Recommended Reading

1 Course Notes, Manuals of Tools and Techniques Chosen to Solve the Design Problem

Magazines and Journals
Websites
Other Electronic Resources
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Course Specifications: Electronic Devices and Appliances

Course Title Electronic Devices and Appliances

Course Code OEE411A

Course Type Open Elective Theory

Department Electronics and Communication Engineering

Faculty Engineering and Technology

1. Course Summary

The aim of the course is to provide students the basic concepts of electronic devices and
appliances. The course trains students to understand the essential principles and terminology
of electronics and their implications in developing electronic devices and appliances. Students
are taught to construct electronic circuits. Students are trained to test, diagnose, troubleshoot
and maintain an electronic device or appliance using standard tools

2. Course Size and Credits:

Number of Credits 03

Credit Structure (Lecture: Tutorial: Practical) | 2:1:0

Total Hours of Interaction 45

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Re!ulatinns

3. Course Outcomes [COs)
After the successful completion of this course, the student will be able to:

CO-1. Explain concepts of electronics and its subfields

CD-2. Apply principles of electronics to construct and analyze electronic circuits and devices

C0-3. |dentify components and circuits of an electronic device/appliance at sub-circuitry level and
realizeits functionality

CO-4. Test electronic device/appliance functionality using appropriate tools and procedure

CO-5. Solve identified problemol an electronic device /appliance by applying standard diagnostic
and troubleshooting procedure

4. Course Contents

Unit 1: Basic Terminologies Of Electronics (Voltage, Current. Etc), Passive and Active
Components, Basic Circuit Theorms and Laws Of Electronics, Rectifiers, Diodes, FET, BIT,
Thyristors, I@SFET and their Applications, Transforms, Voltage Regulators, Regulated Power
suppu;g;?%mamrs and Multivibrators, Analog and Digital Filters

& b
r#lnl_{.i;_-\ﬂkﬂal Electronics and its application (logic gates, flip-flops), Digital Integrated Circults
or |Eﬂ-.:ﬂ@ﬁ» Amplifiers and Feedback Amplifiers, Operational Amplifiers (OPAMP) and its
dﬁ) Ap lﬁuns, Sensor and Transducers, Microphones, Audio Amplifiers and Speakers, Storage

~BEvices and Memories _ -
557 M Lo, G942
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Unit 3: Embedded Systems, Microprocessor and Microcontrollers its Applications ,FPGA and its
Application, Data Acquisition System and its Application, Wireless Devices and Systems,
Electromechanical Switches and Relays, LED and Displays, Wires, Cables and Connectors,
Battery and Battery Chargers, Test and Measuring Instruments,

Waveform Generators

Unit 4: Circuit Design And Prototyping, PCB, Fundamentals diagnosis procedure and standard tools,
Fundamental Trouble shooting procedure, Preventive maintains and management

Unit 5: Electronic Appliances, Working principles of few major electronic appliances (TV, Mobile Phone,
Vacuum Cleaner, Microwave Owven, Refrigerator, Air Conditioning, robotic lawn mover and Washing
machine, Smart watch etc.)

Unit &: Principles of electronic medical diagnostic equipment (Digital BP meter, Ophthalmoscope, Pulse

Oximeter, Vital Sign monitors etc.), Principles of medical imaging equipment (X-ray, MRI, CT, Ultrasound,
PET, Fluoroscopy etc.)

5. Course Map (CO-PO-PS0 Map)

Programme Outcomes (POs) mw
po-1] po-2| po-3| Po4| Po-s| ro-6| Po-7| Po-8| PO-5| PO-10|PO-11 PO-12| PsSO-1]| Pso-2 pso-3
co-1| 2 2
2] 1] 2] 2 2
o3| 2 2
co4| 1 2 1 2
cos | 1 2

2 2 2 1
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Total Duration
Teaching and Learning Methods Duration in hours AL

Face to Face Lectures 15
Demonstrations
1. Demonstration using Videos
2. Demonstration using Physical Models / Systems
3. Demonstration on a Computer
Numeracy
1. Solving Numerical Problems 1
Practical Work
1. Course Laboratory

_ir;%auter Laboratory
‘3:Engineering Workshop / Course/Workshop /
| = Kitchen

E A 373 Cinical Laboratory

I - 0 N ﬂ:ﬁu’piul
/ 6. Model Studio
o oo “ ) ¥
Bl Yja e
; B
" x
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Others

1. Case Study Presentation

2. Guest Lecture

3. Industry / Field Visit

4. Brain Storming Sesslons

5. Group Discussions

b. DhsmuinLPossibl-e Innovations
Mid Terms, Laboratory Examination/Written Examination, Presentations

Total Duration in Hours

2|8|8|8|8|8

10
55

7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document,

The evaluation questions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Component or Subcomponent of Evaluation

Component 1: CE (60% weightage)
Subcomponent Type B | Term Tests Assignments
C0-1 X
Co-2 X
CD-3 X X :
co-4 X a
CO0-5 X B T

The details of number of tests and assignments to be conducted are presented in
the Academic Regulations and Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achieving COs

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

5.No | Curriculum and Capabilities Skills | How imparted during the course
1 Knowledge Class room lectures
2. Understanding Class room lectures, demonstrations
3. Critical Skills Class room lectures, Assignment
4. | Analytical Skills Class room, Examination, Assignment
5. Problem Sowin!, Skills Class room, Examination, Assignment
6. Practical Skills Examination, Assignment & f,'r
7. | Group Work Assignment & ,g?
T _\_3_ L
J_.f o b
95 On. A
% : ::H-.. ! /
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8. Self-Learning Assignment

9, Written Communication Skills Examination, Assignment
10. | Verbal Communication Skills Course Work

11. | Presentation Skills Examination

12. | Behavioral Skills Examination, Assignment
13. | Information Management Course Work

14. | Personal Management Examination, Assignment
15. | Leadership Ski Course Work

9. Course Resources

a. Essential Reading
1. Class Notes
2. Robert Diffenderfer (2005), Electronic Devices: Systems and
Applications, New York, Thomson DelmarLeamning
3, Russell E. Smith (2015), Electricity for Refrigeration, Heating, and Air
Conditioning, 9th Edition, Stamford, Cengage Learning

b. Recommended Reading

1 Eric Kleinert (2012), Troubleshooting and Repairing Major Appliances,
McGraw Hill Professional

2. Douglas Kinney (2006), ABeginners Guideto Consumer Electronics Repair:
Hand Bookand Tutorial, Lincoln,iUniverse

3, Theodore F. Bogart (2004), Electronic Devices and Circuits, Sixth Edition,
New Delhi, Pearson Education

4 RobinPain{1996) PracticalElectronicFaultFindingandTroubleshooting,Oxford,
Newnes

¢ Magazines and Journals

1. Magazine: Electronics For You
2 Journal: IEEE Transactions on Consumer Electronics
3. Journal: IEEE Transactions on Electron Devices

d. Websites
1 TroubleshootingandRepairofConsumerElectronic
Equipment,
http://www.repairfag.org/sam/tshoot. htm
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Course Specifications: Fundamentals of Telecommunication

Course Title Fundamentals of Telecommunication

Course Code | OEE412A

Course Type | Open Elective Theory

Department Electronics and Communication Engineering
Faculty Engineering and Technuluﬂ

1. Course Summary

The aim of the course is to equip students with fundamentals of various telecommunication
systems. Students are taught the concepts of communication theory, radio communication,
television broadcasting and voice communication systems. Students are trained to identify the
subsystems of communication systems.

2. Course Size and Credits:

Number of Credits 03

Credit Structure (Lecture: Tutorial: Practical) | 3:0:0

Total Hours of Interaction 45

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 100

Pass Criterion As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

3. Course Outcomes [COs)
After the successful completion of this course, the student will be able to:

CO-1. Explain the working principles of communication system/subsystems

C0-2. Describe the functioning of radio, television, voice, cellular communication systems

CO-3. Discuss the blocksets of radio, television, voice and cellular communications
systems/subsystems

CO-4. Differentiate communication methods based on architectures and applications

CO-5. Develop system blocks and solve simple problems in designing of radio, television, voice
and cellular systems

4. Course Contents

Unit 1 (Communication theory): Primer to communication theory, Frequency Bands, Applications,
Radio waves, Radio wave reception, lonosphere, Wave propagation, Simplex and Duplex
communication, Unicast, Broadcast and Multicast Transmission.

ﬂiﬂh Communication): Basics of radio communication system, Receiver types, transmission

, Bandwidth, Interference, A.ntel'fl‘la types, Transceiver aspects for radio-communications
&P O

ﬂnﬁﬁm} Block diagram qmwﬂm Working, Modulation schemes for TV, DVB, Satellite
w? Ié‘auﬁuunandmmtq wgems t!lwumnblmksets

HML bpjee
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Unit 4 (Voice Communication): Wired and Wireless Transmission, ISDN blocks, Telecommunication
and Switching basic concepts, Access Schemes, Basic Functions in Cellular Communication,
GSM/CDMA basics, 2G, 3G, 4G and beyond

5. Course Map (CO-PO-PSO Map)

Programme Outcomes [POs) mm
po-1| Po-2| 03] Po4] Po-5| Po-6| Po-7] Po-8] Po-s] Po-10[PO-11 PO-12| PsO-1] PsO-2 PsO-3
Co-1 3 3
COo-2 3 3 2
Co-3 3 2 2 3 2
Cco-4 ¥l 2 2 3 2
C0-5 i 1 1 1 2 2
3: Veery Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution
6. Course Teaching and Learning Methods
Teaching and Learning Methods Duration in hours T“;': ::u’::"’“
Face to Face Lectures 45
Demonstrations
1. Demonstration using Videos 00 00
2. Demonstration using Physical Models / Systems 00
3. Demonstration on a | Computer 00
Numeracy 00
1. Solving Numerical Problems | 00
Practical Work
1. Course Laboratory 00
2. Computer Laboratory 00
3. Engineering Workshop / Course/Workshop / 00 00
Kitchen
4. Clinical Laboratory 00
5. Hospital 00
6. Model Studio 00
Others
1. Case Study Presentation 02
2. Guest Lecture oo
3. Industry / Field Visit (4 4] 00
4, Brain Stnrmin! Sessions 00
5. Group Discussions 00
6. Discussing Possible Innovations 00
Mid Terms, Labaratory Examination/Written Examination, Presentations 10
& & Total Duration in Hours 55
7. 4 Coufse Assessment and Iusmspint
z Eh <3

i

;-? "h;p details of the components Imd subcomponents of course assessment are presented in the

[’RQQ 7 Progfamme Specifications document pertaining to the B.Tech. (Electronics and Communication

& By
o -y ..:" i ¥ : -
/ & V M '-:l' HCS
l'.,__ 3 c_ : o u-E' "
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Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component [CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

For Theory Courses Only
Focus of COs on each Compenent or Subcomponent of Evaluation
Component 1: CE (60% weightage) -
Subcomponent Type P Term Tests Assignments
Co-1 X
Cco-2 X
CO-3 X
co-4 X
CO-5 X

the Academic Raﬂ.nlum_mir_mm:m Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

B. Achieving COs
The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:
S.No | Curriculum and Capabilities Skills | How imparted during the course
1 Knowledge Class room lectures
2 Understanding Class room lectures, demonstrations
3. Critical Skills Class room lectures, Assignment
4. Analytical Skills 55 room, Examination, Assignment
5. Problem Solving Skills Class room, Examination, Assignment
6. Practical Skills Examination, Assignment
7. Group Work Assignment
8. Self-Learning Assignment
9. Written Communication Skills Examination, Assignment
10. Verbal Communication Skills Course Work
11. Presentation Skills Examination
[ 12. Behavioral Skills Examination, Assignment
13. | Information Management Course Work
14, | Personal Management Examination, Assignment
15, | Leadership Skills Course Work

9. Course Resources

| at its 26™ meeting held on 14 July 2022

)
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3. Class Notes
2. Alessandro, B. (2011). Radio Communications.
3. lan Poole. (1998). Basic radio: principles and technology. Newnes.

b. Recommended Reading

1. Blaunstein, N., & Plohotniuc, E. (2008). lonosphere and applied aspects of radio
communication and radar. CRC Press.

2. Basic Amateur Radio Course, (2009), Toronto Emergency Communication
(EmComm) Group

3. Marecroft, I H., Pinto, A., & Curry, W. A. (2015). Principles of radio
communication. lohn

Wiley & sons, Incorporated.

. Magazines and Journals

1. Spectrum, |IEEE
2. FElektor

d. Websites
1. http://femoviab.iitkgp.ac.in/
2. http://vlab.co.in/ba_nptel_labs php?id=1
3. http://iitg.viab.co.in/?sub=59&brch=163&sim=2618cnt=474

e. Other Electronic Resources
1. Demo kits

ﬁ: Ko %'\';f"
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Course Specifications: Project Work-2

Course Title Project Work -2

Course Code | ECP402A

Course Type Project

Department Electronics and Communication Engineering
Faculty Engineering and Technology

1. Course Summary

The aim of this course is to give students an experience of Identifying an engineering problem,
conceptualize a solution, perform basic design calculations, model, solve, analyse and develop
a working model (preferably physical) and evaluate its performance and demonstrate its
working. The students are expected to work in a team of not more than 4 members and are
required to develop an appropriate solution by identifying a problem for which a better or new
engineering solution is required. The team need to demonstrate the working of the solution
and write a project report. Students are required to choose a project from student projects
database available.

2. Course Size and Credits:

Number of Credits 12

Credit Structure (Lecture: Tutorial: Practical) | 0:0:12

Total Hours of Interaction 240

Number of Weeks in a Semester 15

Department Responsible Electronics and Communication Engineering
Total Course Marks 100 =

Pass Criterion As per the Academic HeEulatiuni
Attendance Requirement As per the Academic Regulations

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO-1. Recognize the need for developing a new or improving an existing engineering
product/system through an organized survey of literature

€O-2. Define engineering design specifications

€0-3. Design, model, solve, analyse the product/system to meet the design specifications

€O-4. Evaluate the performance of the modelled system and justify its performance

CO-5. Demonstrate the system working in a virtual environment and make a presentation

CO-6. Write a project report

4. Course Contents
>
Unit 1: Cullqu of relevant literature and review of literature

I..Iqﬁ m@‘gmn with the users and cullerﬂun of data

OD ?ﬂﬂ Lbaﬁ‘ analysis, form ulatinn of-'problem of suitable size
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Unit 4: Product development planning, cost calculations

Unit 5: Detail design calculations

Unit 6: Choosing a modeling environment, learning the appropriate tools and techniques
Unit 7: Modelling, simulation and analysis of design

Unit B: Defining performance parameters, evaluation of performance, presentation
performance characteristics, verification of results

Unit 9: Developing a working model, testing the model and evaluating its performance,
demonstration to the defined audience and making a presentation to the assessing team
making a technical presentation

Unit 10: Writing project report

5. Course Map (CO-PO-PSO Map)

Programme Outcomes (POs) m
po-1]| po-2| po-3| Po-4| Po-5| Po-6| PO-7| PO-8| PO-9| PO-10|PO-11 PO-12| PSO-1| Pso-2| pso-3]
Co-1 3 3 3 2 i i 1 2 3 1 3 3 3 3
Co-2 3 3 2 1 2 3 1 3 3 i 3
Co-3 2 1 3 2 2 3 1 3 3 2 3
co-4 2 2 3 3 2 1 3
C0-5 1 1 1 2 F] 3 3 3 1 ] 3
o6 | 1 2 3 3 3 1 3
3: Very Strong Contribution, 2: Strong Contribution, 1: Moderate Contribution

6. Course Teaching and Learning Methods

Teaching and Learning Methods Approximate
Duration in Hours
Literature collection, Review of literature, Deciding the sample, For data collection, 50
Developing a questionnaire, Data collection, Analysis of data, Problem formulation
and Defining specifications
Development of design concept, Basic design calculations 50
Selection of tools, techniques and learning on how to use them 50
Modelling, Simulation, Analysis 50
Evaluation, veﬂiﬁt#‘! of results 40
Demnstrit@ q:l!‘sentitmrn and Technical Report Writing 20
anﬁ'utﬁlo@«'in Hours 260
S By AT g
QD8 P
.':::.I o
W L5 P/ éDL,_ﬂc'l
B o lemics
ﬂ\‘;'c;\‘- ._ _--i-:.-_-' F. :. : IIIII ied Sb Bnces
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7. Course Assessment and Reassessment

The details of the components and subcomponents of course assessment are presented in the
Programme Specifications document pertaining to the B.Tech. (Electronics and Communication
Engineering) Programme. The procedure to determine the final course marks is also presented
in the Programme Specifications document.

The evaluation questions are set to measure the attainment of the COs. In either component (CE
or SEE) or subcomponent of CE, COs are assessed as illustrated in the following Table.

Focus of COs on each Component or Subcomponent of Evaluation
Component 1: Presentation
(60% weightage)

Maximum Marks » 150
C0-1 x
C0-2 X
C0-3 X
C0-4 X
co-5 ®
CO-6 3

The details of subcomponents are presented in the Programme Specifications Document.

The Course Leader assigned to the course, in consultation with the Head of the Department, shall
provide the focus of COs in each component of assessment in the above template at the
beginning of the semester.

Course reassessment policies are presented in the Academic Regulations document.

8. Achleving COs
The following skills are directly or indirectly imparted to the students in the following

teaching and learning methods:
S.No | Curriculum and Capabilities Skills_| How imparted during the course

1. Knowledge Project Work

Z. Understanding Project Work

3. Critical Skills Project Work

4. | Analytical Skills Project Work

5. Problem Solving Skills Project Work

6. Practical Skills Project Work

7. Group Work Project Work

[:] Self-Learning Project Work

9. Written Communication Skills Project Work
10. | Verbal Communication 5kills Project Presentation, Viva-Voice

1%y FPresentation Skills Project Presentation
jﬁﬁ* Behavioral Skills Project Work
) ;?' Information Management Project Report

g =14 | Personal Management Project Work

.S $ Leadership Skills Project Work
: o0

mics
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9. Course Resources
a. Essential Reading
1. Presentations made by the Head of the Department on “Importance of Project
work and The Methodology to be followed for successful Completionof Project
work”

b. Recommended Reading

1. Course Notes, Manuals of Tools and Techniques Chosen to Solve the Design
Problem
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