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VISION AND MISSION OF THE INSTITUTION

VISION

B.S. Abdur Rahman Crescent Institute of Science and Technology aspires to be a
leader in Education, Training and Research in Engineering, Science, Technology

and Management and to play a vital role in the socio-Economic progress of the

Country.
MISSION

. To blossom into an internationally renowned Institution.

. To empower the youth through quality education and to provide professional
leadership

. To achieve excellence in all its endeavors to face global challenges

. To provide excellent teaching and research ambience

. To network with global institutions of excellence, Business, Industry and
Research Organizations

. To contribute to the knowledge base through scientific enquiry, Applied

research and Innovation.
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DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

VISION AND MISSION

VISION

Department of Electronics and Communication Engineering envisions to be a leader
in providing state of the art education through excellence in teaching, training, and
research in contemporary areas of Electronics and Communication Engineering and

aspires to meet the global and socio economic challenges of the country.

MISSION

. The Department of Electronics and Communication Engineering endeavours
to produce globally competent Engineers prepared to face challenges of the
society.

. To enable the students to formulate, design and solve problems in applied

science and engineering.

. To provide excellent teaching and research environment using state of the art
facilities.
. To provide adequate practical training to meet the requirement of the

Electronics & communication industry.
. To train the students to take up leadership roles in their career or to pursue

higher education and research.
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PROGRAMME EDUCATIONAL OBJECTIVES AND OUTCOMES

B.Tech. (Electronics and Communication Engineering)

PROGRAMME EDUCATIONAL OBJECTIVES

To provide fundamental knowledge in Mathematics and Basic Sciences to
solve problems in Electronics and Communication Engineering.

To impart necessary knowledge and skills in the area of Microelectronics,
Signal Processing, Telecommunication and Networking.

To impart practical knowledge and skill sets with the state of the art industrial
hardware and software tools to meet the industrial requirement.

To provide knowledge in related disciplines of electronics engineering through
elective courses to enable them to work in multidisciplinary areas.

To train in soft skills to attain leadership roles in industries.

PROGRAMME OUTCOMES

On successful completion of the programme, the graduates will be able to:

Engineering knowledge: Apply the knowledge of Mathematics, Science
and Electronics & communication Engineering fundamentals to solve the
complex engineering problems.

Problem analysis: Identify, formulate, review research literature and analyze
complex engineering problems reaching substantiated conclusions using first
principle of Mathematics, Electronics and Communication Engineering
sciences.

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

Conduct investigations of complex problems: Use research-based
knowledge and research methods including design of experiments, analysis
and interpretation of data and synthesis of the information to provide valid

conclusions.
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. Modern tool usage: Create, select, and apply appropriate techniques,
resources, and modern engineering and IT tools including prediction and
modelling to complex engineering activities with an understanding of the
limitations.

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

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

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

. Individual and team work: Function effectively as an individual, and as a
member or leader in diverse teams, and in multidisciplinary settings.

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

. Project management and finance: Demonstrate knowledge and
understanding of the engineering and management principles and apply these
to one’s own work, as a member and leader in a team, to manage projects
and in multidisciplinary environments.

. Life-long learning: Recognize the need for, and have the preparation and
ability to engage in independent and life-long learning in the broadest context
of technological change.

. Communication Systems: Analyze and assess various aspects of
communication systems and communication mediums for efficient utilization
of resources.

. Signal Processing: Apply the concepts of signal processing to real world
data for effective analysis and optimization of Information systems.

. Electronic Systems: Design and develop appropriate electronic subsystem
to address the application needs of complex engineering problems.
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1.0

Vi)

vii)

2.0

REGULATIONS - 2017
B.TECH. DEGREE PROGRAMMES

PRELIMINARY DEFINITIONS & NOMENCLATURE

In these Regulations, unless the context otherwise requires:

"Programme" means B.Tech. Degree Programme.

"Branch" means specialization or discipline of B.Tech. Degree Programme
like Civil Engineering, Mechanical Engineering, etc.,

"Course" means a theory or practical subject that is normally studied in a
semester, like Mathematics, Physics, Engineering Graphics, Computer
Practice, etc.,

"Institution” means B.S.Abdur Rahman Crescent Institute of Science and
Technology.

"Dean (Academic Affairs)" means the Dean (Academic Affairs) of B.S.
Abdur Rahman Crescent Institute of Science and Technology.

"Dean (Student Affairs)" means the Dean (Students Affairs) of B.S.Abdur
Rahman Crescent Institute of Science and Technology.

"Controller of Examinations” means the Controller of Examination of
B.S.Abdur Rahman Crescent Institute of Science and Technology, who is
responsible for conduct of examinations and declaration of results.
ADMISSION

2.1a) Candidates for admission to the first semester of the eight-semester B.Tech.

degree programme shall be required to have passed the Higher Secondary
Examination of the (10+2) curriculum (Academic stream) prescribed by the
appropriate authority or any other examination of any university or authority

accepted by the institution as equivalent thereto.

2.1b) Candidates for admission to the third semester of the eight-semester B.Tech.

2.2

programme under lateral entry scheme shall be required to have passed the
Diploma examination in Engineering / Technology of the Department of
Technical Education, Government of Tamil Nadu or any other examination of
any other authority accepted by the institution as equivalent thereto.

Notwithstanding the qualifying examination the candidate might have passed,
the candidate shall also write an entrance examination prescribed by the

institution for admission. The entrance examination shall test the proficiency
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of the candidate in Mathematics, Physics and Chemistry on the standards
prescribed for Ten plus Two academic stream.

2.3 The eligibility criteria such as marks, number of attempts and physical fithess
shall be as prescribed by the Institution from time to time.

3.0 BRANCHES OF STUDY

3.1 Regulations are applicable to the following B.Tech. degree programmes in
various branches of Engineering and Technology, each distributed over eight

semesters with two semesters per academic year.
B.TECH. DEGREE PROGRAMMES:

Aeronautical Engineering

Automobile Engineering

Civil Engineering

Computer Science and Engineering
Electrical and Electronics Engineering
Electronics and Communication Engineering
Electronics and Instrumentation Engineering

Information Technology

© © N o o s~ 0w P

Manufacturing Engineering
10. Mechanical Engineering
11.Polymer Engineering
12.Biotechnology
13. Cancer Biotechnology
14.Food Biotechnology
4.0 STRUCTURE OF THE PROGRAMME
4.1  Every programme will have a curriculum with syllabi consisting of theory and
practical courses such as,
i) Basic Sciences (BS)
i) Humanities & Social Sciences (HS)
i) Management Sciences (MS)
iv) Engineering Sciences Fundamentals (ESF)
v) Engineering Core Courses (EC)
vi) Professional Electives (PE)

vii) General Electives (GE)
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4.2

4.3

4.4

4.5

5.0
5.1

5.2
5.3

6.0
6.1

viiilWorkshop practice, laboratory work, industrial training, seminar
presentation, project work, etc.

Each course is normally assigned certain number of credits:

» one credit per lecture period per week

» one credit per tutorial period per week

« one credit for two to three periods and two credits for four periods of
laboratory or practical sessions

* one credit for two periods of seminar / project work per week

» one credit for two weeks of industrial training.

Each semester curriculum shall normally have a blend of lecture courses,

laboratory courses and laboratory integrated theory courses of total not

exceeding 26 credits.

For the award of the degree, a student has to earn a minimum total credits

specified in the curriculum of the relevant branch of study. The minimum

credits to be earned will be between 174 and 180, depending on the program.

The medium of instruction, examinations and project report shall be in

English, except for courses in languages other than English.

DURATION OF THE PROGRAMME

A student is ordinarily expected to complete the B.Tech. programme in eight

semesters (six semesters in the case of lateral entry scheme), but in any case

not more than 14 continuous semesters reckoned from the date of first

admission (12 semesters in the case of lateral entry student).

Each semester shall consist of a minimum of 90 working days.

Semester end examination will normally follow within a week after the last

working day of the semester.

CLASS ADVISOR AND FACULTY ADVISOR

CLASS ADVISOR

A faculty member will be nominated by the HOD as Class Advisor for the

class throughout the period of study except first year.

The Class Advisor shall be responsible for maintaining the academic,

curricular and co-curricular records of students of the class throughout their

period of study.

However, for the first and second semester, the class advisors (First year

class advisors) will be nominated by the first year coordinator.
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6.2

7.0
7.1

8.0

8.1

8.2

FACULTY ADVISOR

To help the students in planning their courses of study and for general

counseling, the Head of the Department of the students will attach a

maximum of 20 students to a faculty member of the department who shall

function as faculty advisor for the students throughout their period of study.

Such faculty advisor shall guide the students in taking up the elective courses

for registration and enrolment in every semester and also offer advice to the

students on academic and related personal matters.

COURSE COMMITTEE

Each common theory course offered to more than one group of students shall

have a “Course Committee” comprising all the teachers teaching the common

course with one of them nominated as course coordinator. The nomination of

the course coordinator shall be made by the Head of the Department / Dean

(Academic Affairs) depending upon whether all the teachers teaching the

common course belong to a single department or to several departments. The

Course Committee shall meet as often as possible and ensure uniform

evaluation of the tests and arrive at a common scheme of evaluation for the

tests. Wherever it is feasible, the Course Committee may also prepare a

common question paper for the test(s).

CLASS COMMITTEE

A class committee comprising faculty members handling the classes, student

representatives and a senior faculty member not handling the courses as

chairman will be constituted branch-wise and semester-wise

The composition of class committees for first and second semester will be as

follows:

i)  The first year coordinator shall be the chairman of the class committee

i) Faculty members of all individual courses of first / second semester

iii)  Six student representatives (male and female) of each class nominated
by the first year coordinator

iv) The class advisor and faculty advisors of the class.

The composition of the class committee for each branch from 3rd to 8th

semester will be as follows:
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8.3

8.4

8.5

9.0
9.1

i)  One senior faculty member preferably not handling courses for the
concerned semester, appointed as chairman by the Head of the
Department

i) Faculty members of all courses of the semester

iii) Six student representatives (male and female) of each class nominated
by the Head of the Department in consultation with the relevant faculty
advisors

iv)  All faculty advisors and the class advisors.
v) Head of the Department
The class committee shall meet at least four times during the semester. The
first meeting will be held within two weeks from the date of commencement of
classes, in which the nature of continuous assessment for various courses
and the weightages for each component of assessment will be decided for the
first and second assessment. The second meeting will be held within a week
after the date of first assessment report, to review the students' performance
and for follow up action. The third meeting will be held within a week after the
second assessment report, to review the students' performance and for follow
up action.

During these three meetings the student members representing the entire

class, shall meaningfully interact and express opinions and suggestions to

improve the effectiveness of the teaching-learning process.

The fourth meeting of the class committee, excluding the student members,

shall meet within 5 days from the last day of the semester end examination to

analyze the performance of the students in all the components of

assessments and decide their grades in each course. The grades for a

common course shall be decided by the concerned course committee and

shall be presented to the class committee(s) by the concerned course
coordinator.

REGISTRATION AND ENROLMENT

Except for the first semester, every student shall register for the ensuing

semester during a specified week before the semester end examination of the

ongoing semester. Every student shall submit a completed registration form
indicating the list of courses intended to be enrolled during the ensuing

semester. Late registration with the approval of the Dean (Academic Affairs)
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9.2

9.3

9.4

10.0
10.1

10.2

11.0

12.0
12.1

along with a late fee will be permitted up to the last working day of the current
semester.

From the second year onwards, all students shall pay the prescribed fees for
the year on a specific day at the beginning of the semester confirming the
registered courses. Late enrolment along with a late fee will be permitted up
to two weeks from the date of commencement of classes. If a student does
not enroll, his/her name will be removed from rolls.

The students of first semester shall register and enroll at the time of
admission by paying the prescribed fees.

A student should have registered for all preceding semesters before
registering for a particular semester.

COURSE CHANGE / WITHDRAWAL

CHANGE OF A COURSE

A student can change an enrolled course within 10 working days from the
commencement of the course, with the approval of the Dean (Academic
Affairs), on the recommendation of the Head of the Department of the student.
WITHDRAWAL FROM A COURSE

A student can withdraw from an enrolled course at any time before the first
assessment for genuine reasons, with the approval of the Dean (Academic
Affairs), on the recommendation of the Head of the Department of the student.
TEMPORARY BREAK OF STUDY FROM PROGRAMME

A student may be permitted by the Dean (Academic Affairs) to avail temporary
break of study from the programme up to a maximum of two semesters for
reasons of ill health or other valid grounds. A student can avail the break of
study before the start of first assessment of the ongoing semester. However
the total duration for completion of the programme shall not exceed the
prescribed maximum number of semesters (vide clause 5.1).If any student is
debarred for want of attendance or suspended due to any act of indiscipline, it
will not be considered as break of study. A student who has availed break of

study has to rejoin in the same semester only.

CREDIT LIMIT FOR ENROLMENT & MOVEMENT TO HIGHER SEMESTER
A student can enroll for a maximum of 32 credits during a semester including

Redo /Pre do Courses
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12.2

13.0

13.1

13.2

13.3

13.4

13.5

The minimum earned credit required to move to the higher semester shall be
e Not less than 20 credits, to move to the 3rd semester
e Not less than 40 credits, (20 for lateral entry) to move to the 5th semester
e Not less than 60 credits, (40 for lateral entry) to move to the 7th semester
ASSESSMENT PROCEDURE AND PERCENTAGE WEIGHTAGE OF
MARKS
Every theory course shall have a total of three assessments during a semester

as given below:

Assessment No. Course )
_ _ Weightage
Coverage in Duration
of Marks
Weeks
Assessment 1 1to 6 1.5 hours 25%
Assessment 2 7t012 1.5 hours 25%
Semester End Exam Full course 3 hours 50%

Appearing for semester end theory examination for each course is mandatory
and a student should secure a minimum of 40% marks in each course in
semester end examination for the successful completion of the course.

Every practical course will have 60% weightage for continuous assessments
and 40% for semester end examination. However a student should have
secured a minimum of 50% marks in the semester end practical examination.
For laboratory integrated theory courses, the theory and practical components
shall be assessed separately for 100 marks each and consolidated by
assigning a weightage of 75% for theory component and 25% for practical
component. Grading shall be done for this consolidated mark. Assessment of
theory component shall have a total of three assessments with two continuous
assessments carrying 25% weightage each and semester end examination
carrying 50% weightage. The student shall secure a separate minimum of 40%
in the semester end theory examination. The evaluation of practical
component shall be through continuous assessment.

The components of continuous assessment for theory/practical/laboratory
integrated theory courses shall be finalized in the first class committee

meeting.
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13.6

13.7

13.8

13.9

In the case of Industrial training, the student shall submit a report, which will be
evaluated along with an oral examination by a committee of faculty members,
constituted by the Head of the Department. A progress report from the industry
will also be taken into account for evaluation. The weightage for report shall be
60% and 40% for Viva Voce examination.

In the case of project work, a committee of faculty members constituted by the
Head of the Department will carry out three periodic reviews. Based on the
project report submitted by the student(s), an oral examination (viva-voce) will
be conducted as the semester end examination, for which one external
examiner, approved by the Controller of Examinations, will be included. The
weightage for periodic review will be 50%. Of the remaining 50%, 20% will be
for the project report and 30% for the Viva Voce examination.

Assessment of seminars and comprehension will be carried out by a
committee of faculty members constituted by the Head of the Department.

For the first attempt of the arrear theory examination, the internal assessment
marks scored for a course during first appearance will be used for grading
along with the marks scored in the arrear examination. From the subsequent
appearance onwards, full weightage shall be assigned to the marks scored in
the semester end examination and the internal assessment marks secured
during the course of study shall be ignored.

In case of laboratory integrated theory courses, after one regular and one
arrear appearance, the internal mark of theory component is invalid and full
weightage shall be assigned to the marks scored in the semester end
examination for theory component. There shall be no arrear or improvement

examination for lab component.

14.0 SUBSTITUTE EXAMINATIONS

141

A student who has missed, for genuine reasons, a maximum of one of the two
continuous assessments of a course may be permitted to write a substitute
examination paying the prescribed substitute examination fees. However,
permission to take up a substitute examination will be given under exceptional
circumstances, such as accidents, admission to a hospital due to illness, etc.
by a committee constituted by the Dean of School for that purpose. However

there is no Substitute Examination for Semester End examination.
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14.2

15.0
15.1

15.2

15.3

15.4

15.5

A student who misses any continuous assessment test in a course shall apply
for substitute exam in the prescribed form to the Head of the Department /
Dean of School within a week from the date of missed assessment test.
However the Substitute Examination will be conducted after the last working
day of the semester and before Semester End Examination.

ATTENDANCE REQUIREMENT AND SEMESTER / COURSE REPETITION
A student shall earn 100% attendance in the contact periods of every course,
subject to a maximum relaxation of 25% (for genuine reasons such as medical
grounds or representing the Institution in approved events etc.) to become
eligible to appear for the semester-end examination in that course, failing

“I”

which the student shall be awarded grade in that course. The cases in

“l”

which the student is awarded grade, shall register and repeat the course
when it is offered next.

The faculty member of each course shall cumulate the attendance details for
the semester and furnish the names of the students who have not earned the
required attendance in that course to the Class Advisor. The Class Advisor will
consolidate and furnish the list of students who have earned less that 75%
attendance, in various courses, to the Dean (Academic Affairs) through the
Head of the Department/ Dean of School. Thereupon, the Dean (Academic
Affairs) shall announce the names of such students prevented from writing the
semester end examination in each course.

A student who has obtained ‘I’ grade in all the courses in a semester is not
permitted to move to next higher semester. Such student shall repeat all the
courses of the semester in the subsequent academic year.

A student should register to re-do a core course wherein “I” or “W” grade is
awarded. If the student is awarded, “I” or “W” grade in an elective course
either the same elective course may be repeated or a new elective course may
be taken with the approval of Head of the Department / Dean of School.

A student who is awarded “U” grade in a course will have the option to either
write the semester end arrear examination at the end of the subsequent
semesters, or to redo the course in the evening when the course is offered by
the department. Marks scored in the continuous assessment during the redo
classes shall be considered for grading along with the marks scored in the

semester-end (redo) examination. If any student obtained “U” grade in the
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redo course, the marks scored in the continuous assessment test (redo) for
that course will be considered as internal mark for further appearance of arrear
examination.

15.6 If a student with “U” grade, who prefers to redo any particular course, fails to
earn the minimum 75% attendance while doing that course, then he / she will
not be permitted to write the semester end examination and his / her earlier “U”
grade and continuous assessment marks shall continue.

16.0 REDO COURSES

16.1 A student can register for a maximum of two redo courses per semester in the
evening after regular college hours, if such courses are offered by the
concerned department. Students may also opt to redo the courses offered
during regular semesters.

16.2 The Head of the Department with the approval of Dean Academic Affairs may
arrange for the conduct of a few courses during the evening, depending on the
availability of faculty members and subject to a specified minimum number of
students registering for each of such courses.

16.3 The number of contact hours and the assessment procedure for any redo
course will be the same as those during regular semesters except that there is
no provision for any substitute examination and withdrawal from an evening
redo course.

17.0 PASSING AND DECLARATION OF RESULTS AND GRADE SHEET
All assessments of a course will be made on absolute marks basis. However,
the Class Committee without the student members shall meet within 5 days
after the semester-end examination and analyze the performance of students
in all assessments of a course and award letter grades. The letter grades and

the corresponding grade points are as follows:

Letter Grade Grade Points
10

m O O @™ > O
gl o | o ©

B.S. Abdur Rahman Crescent Institute of Science and Technology 18



B.Tech. Electronics and Communication Engineering Regulations 2017

17.2

17.3

17.4

17.5

U

ol o ol o

AB

"W" denotes withdrawal from the course.

“I” denotes inadequate attendance and hence prevention from semester-
end examination

“U” denotes unsuccessful performance in the course.

“AB” denotes absence for the semester-end examination.

A student who earns a minimum of five grade points (‘E’ grade) in a course is

declared to have successfully completed the course. Such a course cannot be

repeated by the student for improvement of grade.

The results, after awarding of grades, shall be signed by the Chairman of the

Class Committee and Head of the Department/Dean of Schools and it shall be

declared by the Controller of Examinations.

Within one week from the date of declaration of result, a student can apply for

revaluation of his / her semester-end theory examination answer scripts of one

or more courses, on payment of prescribed fee, through proper application to

Controller of Examination. Subsequently the Head of the Department/ Dean of

School offered the course shall constitute a revaluation committee consisting

of Chairman of the Class Committee as Convener, the faculty member of the

course and a senior member of faculty knowledgeable in that course. The

committee shall meet within a week to revalue the answer scripts and submit

its report to the Controller of Examinations for consideration and decision.

After results are declared, grade sheets shall be issued to each student, which
will contain the following details. The list of courses enrolled during the
semester including redo courses, if any, and the grade scored, the Grade Point
Average (GPA) for the semester and the Cumulative Grade Point Average
(CGPA) of all courses enrolled from first semester onwards. GPA is the ratio of
the sum of the products of the number of credits of courses registered and the

grade points corresponding to the grades scored in those courses, taken for all
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the courses, to the sum of the number of credits of all the courses in the
semester.
If Ci, is the number of credits assigned for the i"" course and GPi is the Grade
Point in the i course,
w . (¢)(GPD)

Sie1Cr

GPA =

Where n = number of courses
The Cumulative Grade Point Average CGPA shall be calculated in a similar
manner, considering all the courses enrolled from first semester.
“I” and "W" grades will be excluded for calculating GPA .
"U", “I”,"AB" and "W" grades will be excluded for calculating CGPA.
The formula for the conversion of CGPA to equivalent percentage of marks
shall be as follows:
Percentage Equivalent of Marks = CGPA X 10

17.6  After successful completion of the programme, the Degree will be awarded
with the following classifications based on CGPA.

Classification CGPA

First Class with
Distinction 8.50 and above and passing all the courses in
first appearance and completing the programme
within the Prescribed period of 8 semester for
normal entry and 6 semesters for lateral entry

First Class 6.50 and above and completing the programme
within a maximum of 10 semester for normal

entry and 8 semesters for lateral entry

Second Class Others

However, to be eligible for First Class with Distinction, a student should not
have obtained ‘U’ or ‘I’ grade in any course during his/her study and should
have completed the U.G. programme within a minimum period (except break
of study). To be eligible for First Class, a student should have passed the
examination in all the courses within the specified minimum number of
semesters reckoned from his/her commencement of study. For this purpose,

the authorized break of study will not be counted. The students who do not
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18.0
18.1

18.2

19.0

20.0
20.1

satisfy the above two conditions will be classified as second class. For the
purpose of classification, the CGPA will be rounded to two decimal places.
For the purpose of comparison of performance of students and ranking,
CGPA will be considered up to three decimal places.

ELECTIVE CHOICE:

Apart from the various elective courses listed in the curriculum for each
branch of specialization, the student can choose a maximum of two electives
from any other specialization under any department, during the entire period
of study, with the approval of the Head of the parent department and the
Head of the other department offering the course.

ONLINE / SELF STUDY COURSES

Students are permitted to undergo department approved online/ self study
courses not exceeding a total of six credits with the recommendation of the
Head of the Department / Dean of School and with the prior approval of Dean
Academic Affairs during his/ her period of study. In case of credits earned
through online mode ratified by the respective Board of Studies, the credits
may be transferred following the due approval procedures. The students shall
undergo self study courses on their own with the mentoring of a member of
the faculty. The online/ self study courses can be considered in lieu of
elective courses.

SUPPLEMENTARY EXAMINATION

Final Year students can apply for supplementary examination for a maximum
of two courses thus providing an opportunity to complete their degree
programme. Likewise students with less credits can also apply for
supplementary examination for a maximum of two courses to enable them to
earn minimum credits to move to higher semester. The students can apply
for supplementary examination within three weeks of the declaration of
results.

PERSONALITY AND CHARACTER DEVELOPMENT

All students shall enroll, on admission, in any of the personality and character
development programmes, NCC / NSS / NSO / YRC / Rotaract and undergo
practical training.
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21.0
21.1

21.2

22.0
22.1

22.2
23.0

e National Cadet Corps (NCC) will have to undergo specified number of
parades.
e National Service Scheme (NSS) will have social service activities in and
around Chennai.
e National Sports Organization (NSO) will have sports, games, drills and
physical exercises.
e Youth Red Cross (YRC) will have social service activities in and around
Chennai.
e Rotaract will have social service activities in and around Chennai.
DISCIPLINE
Every student is required to observe disciplined and decorous behavior both
inside and outside the campus and not to indulge in any activity which will
tend to affect the prestige of the Institution.
Any act of indiscipline of a student, reported to the Dean (Student Affairs),
through the HOD / Dean will be referred to a Discipline and Welfare
Committee nominated by the Vice-Chancellor, for taking appropriate action.
ELIGIBILITY FOR THE AWARD OF DEGREE
A student shall be declared to be eligible for the award of B.Tech. degree
provided the student has:
i) successfully completed all the required courses specified in the
programme curriculum and earned the number of credits prescribed for
the specialization, within a maximum period of 14 semester (12
semesters for lateral entry) from the date of admission, including break
of study
i) no dues to the Institution, Library, Hostels
iii) no disciplinary action pending against him/her.
The award of the degree must have been approved by the Institution.
POWER TO MODIFY
Notwithstanding all that has been stated above, the Academic Council has the

right to modify the above regulations from time to time.
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SEMESTER |

Course Title

Differential Calculus and
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English /

Arabic /

Mandarin /

German /

Japanese

Physics

Chemistry

Engineering Graphics

Engineering Design

Basic Engineering Practices

Laboratory

Computer Programming |
SEMESTER I

Course Title

Advanced Calculus
Physics Elective
Chemistry Elective
Engineering Mechanics
Environmental Science
Computer Programming Il

Circuit and Network Analysis
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8. EC ECC1202 Electron Devices 3 0 0 3
9. EC ECC1203 Electron Devices Laboratory O 0 3 1 25
SEMESTER llI
Sl.  Course Course
Course Title L T P C
No. Group Code
1. BS MAC2181 Partial Differential Equations 3 1 0 4
and Transforms
2. HS - Humanities Elective | 2 0 0 2
3. HS ENC2181 Oral Communication O 0 2 1
4, EC ECC2101 Electronic Circuits 3 1 0 4
5. EC ECC2102 Signals and Systems 3 0 2 4
6. EC ECC2103 Digital Electronics 3 0 0 3
7. EC ECC2104 Electromagnetic Fields and 3 1 0 4
Transmission Lines
EC ECC2105 Electronic Circuits Laboratory 0O 2 1
0. EC ECC2106 Digital Electronics Laboratory 0O 2 1 24
SEMESTER IV
SI.  Course Course _
Course Title L T P C
No. Group Code
1. BS - Mathematics Elective | 3 1 0 4
2. HS - Humanities Elective Il 2 0 0 2
3. HS ENC2282  Written Communication 0O 0 2 1
4. EC ECC2201 Digital Signal Processing 3 1 0 4
5. EC ECC2202 Linear Integrated Circuits 3 0 0 3
6. EC ECC2203 Communication Theory and 3 0 0 3
systems
7. EC ECC2204  Microprocessors and 3 0 0 3
Microcontrollers
8. EC ECC2205 Microprocessor & O 0 2 1
Microcontroller Laboratory
9. EC ECC2206  Digital Signal Processing 0O 0 2 1
Laboratory
10. EC ECC2207 Linear Integrated Circuits O 0 2 1 23
Laboratory
B.S. Abdur Rahman Crescent Institute of Science and Technology 24



B.Tech. Electronics and Communication Engineering Regulations 2017

SEMESTER V

Sl.  Course Course )
Course Title L T P C
No. Group Code

1. MS MSC 3181/ Leadership and CEO Training/ 3 0 0 3
MSC 3182 Social Entrepreneurship

2. GE - General Elective | 3 0 0 3

3. HS ENC3181 Communication and softskill-1 0 0 2 1
Career Choice

4. EC ECC3101 Digital Communication 3 1 0 4

5. EC ECC3102 Computer Networks 3 0 0 3

6. EC ECC3103 VLSI Design 3 0O 0 3

7. EC ECC3104 VLSI Laboratory O 0 2 1

8. EC ECC3105 Computer Networks Laboratory 0 0 2 1

9. EC ECC3106 Communication System O 0 2 1
Laboratory
10. PE - Professional Elective | 3 0O 0 3*
11. PE - Professional Elective Il 3 0 O 3* 26
SEMESTER VI

Sl. Course  Course .
Course Title L T P C
No. Group Code

1. MS MSC 3181/ Leadership and CEO Training/ 3 0 0 3
MSC 3182 Social Entrepreneurship

2. BS - Mathematics Elective I 2 0 0 2

3. HS ENC3281 Communication and softskill-11 0 0 2 1
Confidence Building

4, EC ECC3201 RF & Microwave Engineering 3 0 0 3
5. EC ECC3202 Embedded Systems 3 0 0 3
6. EC ECC3203 RF and Microwave Laboratory 0O 0 2 1

7. EC ECC3204 Embedded System Design 0O 0 2 1
Laboratory
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8. PE - Professional Elective llI 3 0 0 3*
9. PE - Professional Elective 1V 3 0O 0 3*
10. PE - Professional Elective V 3 0O O 3* 23
SEMESTER VII
SI. Course  Course .
Course Title L T P C
No. Group Code
1. GE General Elective Il 3 0 0 3
2. EC ECC4101 Introduction to Wireless 3 0 0O 3
Communication
3. EC ECC4102 Optical Communication 3 0 0 3
4, EC ECC4103 Optical Communication O 0 2 1
Laboratory
5. EC ECC4104 Wireless Communication 0O 0 2 1
Laboratory
6. PE Professional Elective VI 3 0 0 3
7. PE Professional Elective VII 3 0 O 3
8. PE Professional Elective VI 3 0 O 3
9. EC ECC4105 Internship / Industry Training / 1 21
Mini Project
SEMESTER VI
SI.  Course Course .
Course Title L T P C
No. Group Code
1. EC ECC4201 Project Work 0O 0 24 12 12

Total credits — 177
# Industrial training will be undertaken during Third year summer vacation for 15

days.
The credit will be awarded in the 7th Semester.

* Student has to take courses for a minimum of 3 credits from the list of electives for
the corresponding semester.
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PROFESSIONAL ELECTIVES
RF COMMUNICATION STREAM

SEMESTER V
Sl. Course Course
Course Title L T P C
No. Group Code
1. PE ECCX01 Digital System Design 3 0 0 3
2. PE ECCX02 Computer Architecture 3 0 0 3
3. PE ECCXO03 Control Systems 3 0 0 3
4. PE ECCX04 Biomedical Electronics 3 0 0 3
5. PE ECCX05 Image Processing 2 0 2 3
6. PE ECCXO07 PCB Design 1 0 2 2
7. PE ECCX08 Data structure and its algorithms 1 0 2 2
8. PE ECCX09 Java Programming 1 0 0 1
SEMESTER VI
Sl. Course Course
Course Title L T P C
No. Group Code
1. PE ECCX13 Telecommunication Switching 3 0 0 3
Networks
2. PE ECCX14 Artificial Intelligence 3 0 0 3
3. PE ECCX15 Wireless Networks & its 3 0 3 3
Applications
4. PE ECCX16 Multimedia Communication 3 0 0 3
Systems
5. PE ECCX17 Principles of Wireless Sensor 3 0 0 3
network
6. PE ECCX18 Fundamentals of Nano 3 0 0 3
technology
7. PE ECCX20 Introduction to Network Security 3 0 0 3
8. PE ECCX21 Information coding Techniques 3 0 0 3
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9. PE ECCX22 Python Programming 1 0 0 1
100 PE ECCX23 Design using EDA Tools O 0 2 1
11 PE ECCX24 Predictive analytics 1 0 0 1
12 PE ECCX25 IC technology 3 0 0 3
13. PE Simulation of RF Circuits and O 0 2 1
ECCX26
Components
14 PE ECCX27 RF Test and measurement 1 0 0 1
SEMESTER VII
Sl Course Course
Course Title L T P C
No. Group Code
1. PE ECCX35 Electromagnetic Interference & 3 O 0 3
Compatibility
2. PE ECCX36 Introduction to Internetof Things 3 0 0 3
3. PE ECCX37 RF System Design 3 0O 0 3
4. PE ECCX38 Introduction to Satellite 3 0O 0 3
Communication
5. PE ECCX39 Microwave & Millimeter Wave 3 O 0 3
Systems
6. PE ECCX40 Radar & Navigational Aids 3 O 0 3
7. PE ECCX41 Advanced Antenna Design 2 O 2 3
8. PE ECCX42 Introduction to Error control 3 O 0 3
coding
9. PE ECCX43 Satellite Image processing 3 O 0 3
100 PE ECCX44 Software defined radio 3 0O 0 3
11. PE ECCX45 GNU radio realization through 1 0o 2 2
python and C**
12 PE ECCX46 Implementation of GSM 2G, 3G 1 0O 2 2
stack
13, PE ECCX47 loT for Industrial Applications 1 o 2 2
14 PE ECCX48 Television Engineering 1 0 2 2
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15 PE ECCX49 Mobile Networks 1 0 0 1
16, PE ECCX50 Optical networks 1 0 0 1
17 PE ECCX51 Adaptive signal processing 1 0 0 1
18 PE ECCX52 Study on Network Simulators 1 0 0 1
19 PE ECCX53 MIMO OFDM Technology 1 0 0 1

SIGNAL PROCESSING STREAM

SEMESTER V
Sl. Course Course )
Course Title L T P C
No. Group Code
1. PE ECCX01 Digital System Design 3 0 0 3
2. PE ECCX02 Computer Architecture 3 0 0 3
3. PE ECCX03 Control Systems 3 0 0 3
4. PE ECCX04 Biomedical Electronics 3 0 0 3
5. PE ECCX05 Image Processing 2 0 2 3
6. PE ECCXO07 PCB Design 1 0 2 2
7. PE ECCX08 Data structure and its algorithms 1 0 2 2
8. PE ECCXO09 Java Programming 1 0 0 1
9. PE ECCX10 MATLAB Programming 1 0 0 1
SEMESTER VI
Sl. Course Course _
Course Title L T P C
No. Group Code
1. PE ECCX12 Biomedical Signal Processing 3 0 0 3
2. PE ECCX14  Artificial Intelligence 3 0 0 3
3. PE ECCX16 Multimedia Communication 3 0 0 3
Systems
4, PE ECCX17 Principles of Wireless Sensor 3 0 0 3
network
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5. PE ECCX20 Introduction to Network Security 3 0 0 3
6. PE ECCX28 DSP Architecture and 3 0 0 3
Programming
7. PE ECCX21 Information coding Techniques 3 0 0 3
8. PE ECCX27 RF Test and measurement 1 0 0 1
9. PE ECCX22 Python Programming 1 0 0 1
100 PE ECCX23 Design using EDA Tools O 0 2 1
11. PE ECCX24  Predictive analytics 1 0 0 1
12 PE ECCX26  Simulation of RF Circuits and O 0 2 1
Components
13 PE ECCX29 DSP applications O 0 2 1
SEMESTER VII
Sl Course Course
Course Title L T P C
No. Group Code
1. PE ECCX34 VLSI Signal Processing 3 0 0 3
2. PE ECCX36 Introduction to Internetof Things 3 0 0 3
3. PE ECCX44 Software defined radio 3 0 0 3
4, PE ECCX54 Medical Image Processing 3 0 0 3
5. PE ECCX55 Computer Vision and its 3 0 0 3
Applications
6. PE ECCX56 Signal Detection and Estimaton 3 0 0 3
7. PE ECCX45 GNU radio realization through 1 0 2 2
python and C**
8. PE ECCX46 Implementation of GSM (2G), 1 0 2 2
3G stack
9. PE ECCX47 loT for Industrial Applications 1 0 2 2
100 PE ECCX48 Television Engineering 1 0 2 2
11 PE ECCX57 Video Processing Techniques 2 0 0 2
12 PE ECCX49 Mobile Networks 1 0 0 1
13 PE ECCX50 Optical networks 1 0 0 1
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14 PE ECCX51 Adaptive signal processing 1 0 0 1
15, PE ECCX52 Study on Network Simulators 1 0 0 1
16. PE ECCX53 MIMO OFDM Technology 1 0 0 1

VLSI & EMBEDDED SYSTEM STREAM

SEMESTER V
Sl. Course Course
Course Title L T P C
No. Group Code
1. PE ECCX01 Digital System Design 3 0 0 3
2. PE ECCX02 Computer Architecture 3 0 0 3
3. PE ECCXO03 Control Systems 3 0 0 3
4, PE ECCX04 Biomedical Electronics 3 0 0 3
5. PE ECCX05 Image Processing 2 0 2 3
6. PE ECCX06 Advanced Microprocessor and 3 0 0 3
Microcontrollers
7. PE ECCX11 Introduction to ASIC Design 3 0 0 3
8. PE ECCXO07 PCB Design 1 0 2 2
9. PE ECCX08 Data structure and its algorithrms 1 0 2 2
100 PE ECCX09 Java Programming 1 0 0 1
11. PE ECCX10 MATLAB Programming 1 0 0 1
SEMESTER VI
Sl. Course Course _
Course Title L T P C
No. Group Code
1. PE ECCX14 Artificial Intelligence 3 0 0 3
2. PE ECCX17 Principles of Wireless Sensor 3 0 0 3
Network
3. PE ECCX18 Fundamentals of Nano 3 0 0 3
technology
4, PE ECCX19 Embedded Signal Processing 3 0 0 3
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5. PE ECCX20 Introduction to Network Security 3 0 0 3
6. PE ECCX28 DSP Architecture and 3 0 0 3
Programming
7. PE ECCX30 Introduction to Reconfigurable 3 0 0 3
Computing
8. PE ECCX31 Programming in Embedded 3 0 0 3
systems
9. PE ECCX32 Multicore Architecture and 3 0 0 3
Parallel Programming
100 PE ECCX21 Information coding Techniques 3 0 0 3
11 PE ECCX22 Python Programming 1 0 0 1
12 PE ECCX23 Design using EDA Tools O 0 2 1
13 PE ECCX25 IC technology 3 0 0 3
14 PE ECCX26 Simulation of RF Circuits and O 0 2 1
Components
SEMESTER VII
Sl Course Course
Course Title L T P C
No. Group Code
1. PE ECCX33 Robotics 3 0 0 3
2. PE ECCX34 VLSI Signal Processing 3 0 0 3
3. PE ECCX36 Introduction to Internetof Things 3 0 0 3
4, PE ECCX58 Digital VLSI Testing 3 0 0 3
5. PE ECCX59 Fin FET Technology 3 0 0 3
6. PE ECCX60 Real Time Embedded Systems 3 0 0 3
7. PE ECCX61 Introduction to RTOS 3 0 0 3
8. PE ECCX62 Mechatronics 3 0 0 3
9. PE ECCX45 GNU radio realization through 1 0 2 2
python and C**
100 PE ECCX46 Implementation of GSM(2G),3¢G 1 0 2 2
stack
11 PE ECCX47 loT for Industrial Applications 1 0 2 2
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12 PE ECCX48 Television Engineering 1 0 2 2
13  PE ECCX57 Video Processing Techniques 2 0 0 2
14. PE ECCX49 Mobile Networks 1 0 0 1
15 PE ECCX50 Optical networks 1 0 0 1
16, PE ECCX52 Study on Network Simulators 1 0 0 1
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Physics Elective Courses

(to be offered in Il Semester)

Sl Course .
Course Title T P C
No. Code
1. PHCXO01 Fundamentals of Engineering o 2 3
Materials
2. PHCXO02 Heat and Thermodynamics o 2 3
3. PHCXO03 Introduction to Nanoscience and 0O 2 3
Technology
4. PHCX04 Lasers and their applications o 2 3
5. PHCX 05  Materials Science o 2 3
6. PHCXO06 Non-Destructive Testing o 2 3
7. PHCXO07  Properties of Matter and 0O 2 3
Acoustics
8. PHCXO08  Properties of Matter and o 2 3
Nondestructive Testing
9. PHCX09 Semiconductor Physics and o 2 3
Optoelectronics
Chemistry Elective Courses
(to be offered in Il Semester)
Sl. Course .
Course Title T P C
No. Code
1. CHCX01  Analytical Instrumentation 0O 2 3
2. CHCX02 Corrosion and its Control 0O 2 3
3. CHCXO03 Electrical Materials and 0O 2 3
Batteries
4. CHCX04 Engineering Materials o 2 3
5. CHCXO05 Fuels and Combustion 0O 2 3
6. CHCXO06 Fundamentals of Physical o 2 3
Chemistry
7. CHCXO07 Green Technology o 2 3
8. CHCXO08 Organic Chemistry of O 2 3
Biomolecules
9. CHCX09 Polymer Science and o 2 3
Technology
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Maths Elective Courses

(to be offered in IV Semester)

Sl Course .
Course Title T P C
No. Code
1. MACXO01 Discrete Mathematics And 1 0 4
Graph Theory
2. MACXO02 Probability And Statistics 1 0 4
3. MACXO03 Random Processes 1 0 4
4. MACXO04  Applied Numerical Methods 1 0 4
Maths Elective Courses
(to be offered in VI Semester)
Sl. Course _
Course Title T P C
No. Code
1. MACXO05 Mathematical Programming 0O 0 2
2. MACXO06  Statistical Methods for Data 0O 0 2
Analysis
3. MACXO07 Numerical Methods for Integral 0O 0 2
and Differential Equations
4. MACXO08 Mathematical Modelling 0O 0 2
5. MACXO09 Graph Theory 0O 0 2
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Humanities Elective |

(to be offered in Il Semester)

Sl Course .
Course Title T P C
No. Code
1. SSCX01 Fundamentals of Economics 0O 0 2
2. sscxo2  Principles of Sociology o 0 2
3. SSCX03 Sociology of Indian Society o 0 2
Humanities Elective Il
(to be offered in IV Semester)
Sl. Course _
Course Title T P C
No. Code
1. SSCX04 Economics of Sustainable 0O 0 2
Development
2. SSCX05 Industrial Sociology 0O 0 2
3. SSCX06 Law for Engineers 0O 0 2
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Sl.
No.

10.

11.

12.

13.

14.

15.

16.

17.

Course
Code

GECX101

GECX102

GECX103

GECX104

GECX105

GECX106

GECX107

GECX108

GECX109

GECX110

GECX111

GECX112

GECX113

GECX114

GECX115

GECX116

GECX117

General Elective

Group | Courses

(To be offered in V semester)

Course Title

Disaster Management
Total Quality Management
Energy Studies

Robotics

Transport Management
Control Systems
Introduction to VLSI Design
Plant Engineering
Network Security
Knowledge management
Cyber security

Genetic Engineering

Fundamentals of Project
Management

Operations Research
Nano Technology

Vehicle Maintenance

Fundamentals of Digital
Image Processing

Offering

Department
Civil
Mechanical
Mechanical
Mechanical
Automobile
EEE
ECE
EIE
CSE
CSE
IT
LS
CBS

Mathematics

Physics /
Chemistry

Automobile

ECE
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Sl.
No.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Course
Code

GECX201

GECX202

GECX203

GECX204

GECX205

GECX206

GECX207

GECX208

GECX209

GECX210

GECX211

GECX212

GECX213

GECX214

GECX215

GECX216

GECX217

GECX218

Group Il Courses

(To be offered in VIl semester)

Course Title

Green Design and
Sustainability

Appropriate Technology

Engineering System
Modelling and Simulation
Value Analysis and
Engineering

Industrial Safety

Advanced Optimization
Techniques

Mat Lab Simulation

Embedded Systemsand its
Applications

Usability Engineering
Supply Chain Management
System Analysis and Design
Advanced Materials

National Service Scheme

Automotive Pollution and
Control

Motor Vehicle Act, Insurance
and Policy

Principles of Communication
Systems

Lean Management

Spatial Data Modeling &
Analysis

Offering
Department

Civil
Civil /
Mechanical
Mechanical
Mechanical
Mechanical
Mechanical
EEE
ECE
CSE

CBS

CA

Physics &

Chemistry
School of
Humanities

Automobile
Automobile
ECE
Civil

Civil
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SEMESTER |
MAC 1181 DIFFERENTIAL CALCULUS AND L T P C
GEOMETRY 3 1 0 4

OBJECTIVES:
The aims of this course are to

e introduce eigen values and eigenvectors of matrix algebra.

e make the student knowledgeable in the area of Three Dimensional
Analytical Geometry.

e demonstrate the application of Differential Calculus.

o familiarize the student with the functions of several variables.

e develop the use of ODE solvable techniques necessary for engineering
applications.

e motivate the students with some basic engineering application problems in
ODE.

MODULE | MATRICES 8+2

Characteristic Equation- Eigenvalues and Eigenvectors of a real matrix —
Properties of Eigenvalues and Eigenvectors — Cayley-Hamilton Theorem (without
proof) — Orthogonal matrices — orthogonal transformations of a symmetric matrix
to diagonal form — Reduction of quadratic form to canonical form by orthogonal
transformation.

MODULE I THREE DIMENSIONAL ANALYTICAL GEOMETRY  7+3

Direction cosines and ratios — angle between two lines — equations of a plane -
equations of a straight line, coplanar lines - shortest distance between skew lines
- sphere — tangent plane — plane section of a sphere — orthogonal spheres.

MODULE 1l DIFFERENTIAL GEOMETRY 7+3

Curvature — Cartesian and polar coordinates — centre and radius of curvature —
circle of curvature — involutes and evolutes — envelopes.

MODULE IV DIFFERENTIAL CALCULUS OF SEVERAL 8+2
VARIABLES
Functions of two variables — partial derivatives — total differential — Implicit

Functions — Jacobian - Taylor’s series expansion — Optima of two variables —
Lagrange’s multiplier method.
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MODULE V ORDINARY DIFFERENTIAL EQUATIONS 8+2

Linear equations of second order with constant and variable coefficients —
Simultaneous first order linear equations with constant coefficients -—
homogeneous equations of Euler's type — method of undetermined coefficients,
method of variation of parameters

MODULE VI APPLICATIONS OF ORDINARY DIFFERENTIAL 7+3
EQUATIONS
Solution of Ordinary Differential Equation Related to Electric Circuits — Bending of

Beams- Motion of a Particle in a resisting medium — Simple harmonic motion.

L —45; T - 15; Total Hours —60

TEXT BOOKS:

1. Ramana, B.V, “Higher Engineering Mathematics” Tata McGraw Hill
Publishing Co. New Delhi, 2006.

2. Grewal B.S., “Higher Engineering Mathematics” (43" edition), Khanna
Publishers, New Delhi, 2012.

3. John W. Cell “Engineering Problems lllustrating Mathematics” Mc Graw Hill
Publishing Co., New York 1943.

REFERENCES:

1. Veerarajan.T., “Engineering Mathematics” (5th edition) Tata Mc Graw Hill
Publishing Co. New Delhi, 2012

2. Kreyszig, E., “Advanced Engineering Mathematics”, 10th edition, John
Wiley and Sons (Asia) Pvt Ltd., Singapore, 2001.

3. Peter V. O'Neil, “Advanced Engineering Mathematics”, 7th edition,
Cengage Learning, 2011.

4. Dennis G. Zill, Warren S. Wright, “Advanced Engineering Mathematics”,
4th edition, Jones and Bartlett publishers, Sudbury, 2011.

5. Alan Jeffrey, “Advanced Engineering Mathematics”, Academic Press, USA,
2002.

6. Venkataraman, M.K., “Engineering Mathematics”, Volume |, 2nd edition,
National Publishing Co., Chennai, 2003.

7. James Stewart “.Calculus” (7th edition),Brooks/Cole cengage learning,UK
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OUTCOMES:

After completing the course, student will be able to

e Understand the matrix technigues and compute eigen values and
eigenvectors of a given matrix.

e Do the problems based on three dimensional analytic geometry.

e Apply differential calculus in engineering problems.

e Differentiate more than one variable and their applications.

e Solve the differential equations with constant coefficient and variable
coefficient.

e Form and solve differential equations.
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ENC 1181 ENGLISH L T P C

3 0O 3
OBJECTIVES:

To train students to use appropriate vocabulary in academic and technical
contexts.

To facilitate students to speak effectively while exchanging ideas and making
presentations.

To develop students’ listening skill for comprehending and analyzing
information.

To develop their reading skill through sub skills like skimming , scanning and
critical reading of a text.

To sharpen their academic writing skills.

To expose them to the correct usage of language and help them to apply that
knowledge appropriately.

MODULE | 8

L: Listening for general information

S:
R:
W:

Self Introduction, Introducing one another.
Predicting the content
Paragraph Writing

Language Focus: Affixes, Simple Present tense , Connective & Prepositions.

MODULE 1l 8

L: Listening for specific information (from dialogues)
S:Exchanging opinion.
R: Skimming technical Passages

W:
Edi

Argumentative Writing (using the concept of Flipped Learning), Letter to the
tor.

Language Focus: Idioms, use of Modals, Simple Past tense & use of “Wh” and

guestion tags.

MODULE 1l

L:

Learning the ways of describing images and presenting specific information

(focusing on note making)

S: Making Presentations using visuals.

R:

Scanning short texts for gist of information
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W: Letter of Invitation, Expository Writing
Language Focus: Homophones, Homographs, Simple Future & Collocations.

MODULE IV 7

L: Understanding prepared presentation techniques through videos
S: Short Presentations.

R: Reading for coherence and cohesion

W: Letter seeking permission for Industrial Visit

Language Focus: S-V agreement, Euphemism

MODULE V 8

L : Understanding Non- Verbal Communications while listening to narration of
incidents.

S: Narrating an expereince

R: Inferential Reading

W: Process Description — Transcoding a Flow chart.

Language Focus: Interchange of Active & passive voice, Impersonal Passive
voice.

MODULE VI 7

L: Learning Story telling techniques ( stories & visuals) through audio files
S: Discussion in groups

R: Reading for critical appreciation

W: Developing an idea, Slogan writing, Interpreting a Bar Chart.
Language Focus: If clause and phrasal verbs.

TOTAL HOURS :45
REFERENCES:

1. Carol Rosenblun perry(2011). The Fine Art of Technical Writing. Create Space
Independent Publishing Platform, New Delhi.

2. Dutt, P.K. Rajeevan. G and Prakash , C.L.N. (2007) A course in
Communication Skills. Cambridge Univesity Press, India.

3. Kala, Abdul & Arun Tiwari (2004) . Wings of Fire : An Autobiography( Simplified
and Abridged by Mukul Chowdhri). Hyderabad Univeristy Press.

4. Sen, Leena. (2004) Communication Skills. Prentice Hall, New Delhi.

5. Matt Firth, Chris Sowton et.al. (2012). Academic English: An Integrated Skills
Course for EAP. Cambridge University Press, Cambridge.
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OUTCOMES:
After completion of the course, students will have the ability to
e Demonstrate their range of vocabulary in academic and technical
contexts
e Exchange ideas and make presentations
e Comprehend and respond appropriately to listening tasks.
¢ Read a text efficiently and process information.
e Create and draft different kinds of academic documents
e Communicate effectively using grammatically correct expressions.
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ISC1181 ARABIC T P C
0 3
OBJECTIVES:
. To read and write in Arabic language.
. To learn vocabulary of different fields
. To develop situational communication skills.
MODULE | PREPARATORY ARABIC 7
Introducing Arabic Alphabets.
Listening and Reading.
Audio & Video aided listening, Tajweed listening,
Writing Arabic Alphabets (connected & unconnected).
Introducing words.
Reading simple sentences.
Learning names of the things in and around the class room.
Exercises.
MODULE I FUNCTIONAL ARABIC 7
Listening Arabic texts, stories and action verbs
Communicating Simple sentences.
Jumla’ Ismiyya and Jumla’ Fi’liyya
Situational Conversation:
Greetings, Introduction.
Classroom, College, Picnic.
Dining and Kitchen.
Reading skills.
Exercises
MODULE 11l FUNCTIONAL ARABIC 8
Implication of effective listening.
Audio aids.
Writing Simple sentences.
Communicating ordinal and cardinal numbers.
Situational communication:
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Playground, library.

Forms of plural — Sample sentences.
Introduction to tenses.

Exercises.

MODULE IV FUNCTIONAL ARABIC 8

Communication:

Family, travel

Market, Prayer hall

Writing skills:

Note making.

Sequencing of sentences.

Developing answers from the questions.
Exercises.

MODULE V TECHNICAL ARABIC 8

Importance of technical communication.

Reading and writing skills.

Audio & Video aided listening.

Introduction to Arabic terms related to administration.
Situation communication:

Air travel, Office administration, passport, visa.
Exercises

MODULE VI TECHNICAL ARABIC 7

Situation communication:

Contractual work, machineries and equipments..
Computer, internet browsing.

Banking,

Exercises.

TOTAL HOURS :45

TEXT BOOKS:
1. Arabic for professionals and employees, Kilakarai Bukhari Aalim Arabic College,
Chennai, India, 2013.
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REFERENCES:
1. Arabic Reader for Non Arabs (Ummul Qura University, Makkah), Kilakarai
Bukhari Aalim Arabic College, 2005.

OUTCOMES:

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

. Write correct sentences in Arabic.
. Communicate in Arabic at primary level in working situations in the fields of

engineering and administration.
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LNC1181 MANDARIN L T P C
3 0 O 3

OBJECTIVES:

e To improve the proficiency of students in Mandarin language.

e To develop their knowledge of vocabulary.

e To train them in using appropriate grammatical forms during
communications.

e To empower them for successful communication in social and academic
contexts.

e To make them appreciate the language usage in real life situations.

MODULE | 8

- General Introduction to Chinese ¢ Pinyin and Tones ¢ Introduction to the Writing
System: basic strokes and stroke order - Numbers 1-100, song - Days of the
Week - Months of the Year

MODULE I 8

- Chinese names and related culture - Chinese family structures and values -
Greetings
- Introducing Yourself - Family members - Occupations

MODULE 1l 7

- Languages and Nationalities - Daily Routine - Chinese breakfast - Negative
Sentences and Interrogative Sentences - Asking for Personal Information - The
Verb shi and Basic Sentence Structures

MODULE IV 7

- Answering an Affirmative-negative Question - Food and drinks - Transportation -
Likes and dislikes - Adverbs bu, jiu and dou - Verb-absent Sentences

MODULE V 8

-Jisui and duoda Questions - S+V+0O Construction - Routines and Daily Activities
-Haishi Questions - Modal Verbs - Hobbies and Habits

MODULE VI 7
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- Making Suggestions with haoma -Colors - Clothing - Body parts - Talking about
Likes and Dislikes - Measurement Words in Chinese

TOTAL HOURS :45

TEXT BOOKS:

1.Ma, Yanmin, and Li, Xinying. Easy Steps to Chinese, Vol. 1 Textbook. Beijing:
Beijing Language and Culture University Press, 2006. Print.

2. Ma, Yanmin, and Li, Xinying. Easy Steps to Chinese, Vol. 1 Workbook.
Beijing: Beijing Language and Culture University Press, 2006. Print.

OUTCOMES:
On completion of the course, students will be able to
e Exhibit proficiency in Chinese Language.
e Use vocabulary in appropriate contexts.
e Use appropriate grammatical forms effectively.
e Use the language in social and academic contexts.
e Appreciate the use of language forms.
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LNC1182 GERMAN L T P C
3 0 0 3
OBJECTIVES:
e To improve the proficiency of students in German language.
e To create awareness of using vocabulary among students.
e To expose them to correct grammatical forms of the language.

e To empower them for successful communication in social and academic
contexts.

MODULE | 8

Introduction to German alphabets, phonetics and pronunciation- Introducing
themselves and others using simple sentences and answer to some basic
personal questions-: Introduction to different types of articles and verbs, Nouns

MODULE i 8

Understanding and responding to everyday queries like instruction, questions, -
number & gender, pronouns, present and past tense.

MODULE 1l 7

Short telephone messages, requests etc., if spoken slowly and clearly-- Detailed
overview of articles, adjectives with/without articles, Prepositions

MODULE IV 7

Ask and giving directions using simple prepositions- Ability to fill basic
information on forms while registering for courses / classes.

MODULE V 8

Ability to extract and understand relevant information in a public announcement,
broadcast, newspaper, radio etc-- dative & accusative

MODULE VI 7

Ability to describe about people, work, immediate environment, education and
other topics related to personal needs in a concise manner-- Understanding of
matters that are familiar and are encountered regularly like instances at school,
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work, at public places, places of leisure etc.

TOTAL HOURS :45
TEXT BOOKS:
1. Course book :Tangram aktuell 1 — Lektion 1-4 (Kursbuch + Arbeitsbuch
mit Audio-CD zum Arbeitsbuch), Rosa-Maria Dallapiazza, Eduard von Jan,
Til Schonherr, Hueber Publisher, ISBN 978-3-19-001801-7
2. Practice book:Tangram aktuell 1 — Lektion 1-4 (Kursbuch + Arbeitsbuch
mit Audio-CD zum Arbeitsbuch), Rosa-Maria Dallapiazza, Eduard von Jan,
Til Schonherr, Hueber Publisher, ISBN 978-3-19-001801-7.

REFERENCES:

1. NETZWERK Al TEXTBOOK, Deutsch als Fremdsprache,Stefanie
Dengler,Paul Rusch, Helen Schmitz, Tanja Sieber, Langenscheidt and
Klett, ISBN : 9788183076968

2. STUDIO D Al (SET OF 3 BOOKS + CD), Hermann Funk. Cornelsen,
ISBN: 9788183073509

3. Willkommen! Beginner's course. Paul Coggle, Heiner Schenke. 2nd
edition. (chapter 1 - 6) ISBN: 9781444165159 —

4. Willkommen! Beginner’s course. Paul Coggle, Heiner Schenke. ISBN: 978-
1-444-16518-0

5. An Introduction to the German Language and Culture for Communication,
Updated Edition Lovik, Thomas A., J. Douglas Guy & Monika
Chavez. Vorsprung -. New York, Houghton Mifflin Company, 1997/2002.
ISBN 0-618-14249-5.

OUTCOMES:
On completion of the course, students will be able to
e Show their proficiency in German Language.
e Use appropriate vocabulary in real life contexts.
e Use appropriate grammatical forms while communicating with people.
o Effectively use the language in social and academic contexts.
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LNC1183 JAPANESE L T P C

OBJECTIVES:

e To train students to use appropriate vocabulary in academic and technical
contexts.

e To facilitate students to speak effectively while exchanging ideas and making
presentations.

e To develop their reading skill through sub skills like skimming, scanning and critical
reading of a text.

e To sharpen their academic writing skills.

e To expose them to the correct usage of language and help them to apply that
knowledge appropriately.

MODULE | 7

Introduction of the Japanese writing system, i.e. Hiragana, Katakana and Kanji, word-
building, writing foreign names and loan words in Katakana.

MODULE i 8

Oral practice of pronunciation and intonation of Japanese sounds, Japanese greetings,
self introduction, identifying things, time of the day, calendar; counting using Japanese
numerical classifiers; describing things;

MODULE 1l 7

Making comparisons; talking of daily activities, kinship terms used for address and
reference, seasons, giving and receiving, shopping; making requests, talking of one’s likes
and dislikes.

MODULE IV 8

Extensive practice of basic patterns at the lower intermediate level through drills and
exercises.

MODULE V 7

Comprehension of passages in simple Japanese and writing of composition in Japanese
applying lower intermediate grammatical patterns.
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MODULE VI 8

Diverse texts based on Japanese culture, customs, history, food habits, and science etc,
for the development of communicative competence of students; skimming, scanning of
texts with emphasis on advanced sentence patterns, grammatical structures and idiomatic
phrases, reading and writing of approximately

TOTAL HOURS :45

REFERENCES:

Nihongo I, Kokusaigakuyukai, and other supplementary material

Exersice book 1of Nihongo 1, and other supplementary material

Nippon, the Land and its People & Encyclopedia of Contemporary Japanese

Japani: Japanese Conversation for Improving Spoken Proficiency, By P.A. George,
Inoue Yoriko and Itsuko Nandi, Books Plus.

5. Chukyu Nihongo, Tokyo Gaikokugo Daigaku; Nihongo II, Kokusaigakuyukai, and
other supplementary material.

Hw NP

OUTCOMES:
After completion of the course, students will have the ability to
e Demonstrate their range of vocabulary in academic and technical contexts
e Exchange ideas and make presentations
e Comprehend and respond appropriately to listening tasks.
e Read a text efficiently and process information.
e Create and draft different kinds of academic documents
e Communicate effectively using grammatically correct expressions.
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PHC 1181 PHYSICS L T P C

OBJECTIVES:
To make students conversant with the

e basic concepts of crystal physics and its structures

e production and applications of ultrasonic waves

e study of thermal conductivities of good and bad conductors

e phenomenon of wave optics and its applications

e principle of fibre optic communication and its applications to sensors
e wave mechanics principle and its applications in electron microscopy
e green energy physics and its environmental impacts to society

MODULE | CRYSTAL PHYSICS 8

Crystalline and amorphous solids — Unit Cell — Seven Crystal Systems — Bravais Lattice —
Miller Indices — Interplanar Spacing — Characteristics of Unit Cell - Calculation of Number of
atoms per unit cell, Atomic Radius, Coordination Number and Packing Factor for SC, BCC,
FCC and HCP and Diamond structures —Defects in crystals-Point defects —Edge and screw
dislocations and their significance - Surface Defects.

MODULE i ULTRASONICS AND THERMAL PHYSICS 8

Introduction to Ultrasonics - Properties - Production methods - Magnetostriction Oscillator
method- Piezoelectric Oscillator method — Detection of Ultrasonics — Thermal method —
Piezoelectric method — Kundt’s tube method — Applications of Ultrasonics — Acoustic Grating —
SONAR — Depth of sea — Velocity of blood flow, Ultrasonic Flaw detector (qualitative).
Transmission of heat — Conduction, Convection and Radiation — Thermal Conductivity of good
Conductor — Forbe’s method- Thermal Conductivity of bad Conductor — Lee’s Disc method.

MODULE 1l APPLIED OPTICS 8

Interference — Air Wedge — Michelson’s Interferometer — Determination of wavelength of light
and thickness of thin transparent sheet.

Introduction to Laser — Characteristics of Laser — Spontaneous and Stimulated Emissions —
Einstein’s Coefficients - Population inversion — Pumping Mechanism — Laser Action — Types of
Laser: He-Ne laser, CO2 laser and Nd:YAG laser - Applications : Laser Materials Processing .

MODULE IV FIBRE OPTICS 7

Optical fibre — Principle and propagation of light in optical fiore — Numerical aperture and
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acceptance angle — Types of optical fibores — Attenuation — Absorption, Scattering losses,
Bending losses and Dispersion in Optical fibores — Fiber Connectors and Couplers -
Applications — Fibre optic communication system (block diagram only)- Fibre optic sensors -
displacement and pressure sensors (qualitative) - Medical endoscope.

MODULE V QUANTUM MECHANICS 7

Black body radiation — Planck’s theory of radiation — Deduction of Wien’s displacement law
and Rayleigh — Jean’s law from Planck’s theory —Dual nature of matter — de Broglie’s
wavelength- Physical significance of wave function — Schrodinger wave equation — Time
independent and time dependent wave equation — Particle in one dimensional box — Harmonic
oscillator(qualitative).

MODULE VI RENEWABLE ENERGY SOURCES 7

Present Energy sources and sustainability - Solar energy - Solar photovoltaics - Solar cells —
Bioenergy - Biomass — production of liquid fuels from biomass — Wind energy — Wind turbines
— energy and power from wind turbines - Geothermal energy - Ocean energy: Wave energy —
Wave energy conversion devices — Tidal energy — Tidal power basics — power generation —
Tidal energy potential — Environmental benefits and impacts of renewable energy sources

PRACTICALS

1. Determination of Velocity of Ultrasonic waves in a given liquid using Ultrasonic
Interferometer.
Determination of wavelength of ultrasonic waves using Kundt’'s tube method.
Determination of thickness of a thin wire using Air Wedge method.
Determination of wavelength of light using spectrometer diffraction grating.
Determination of angle of divergence of a laser beam using He-Ne laser.
Determination of particle size of lycopodium powder using semiconductor laser.
Determination of wavelength of laser light using semiconductor laser diffraction.
Determination of Acceptance angle and Numerical Aperture using fiber optic cable.

© 0N o koD

Determination of thermal conductivity of a good conductor by Forbe’s method.

10. Determination of thermal conductivity of a bad conductor by Lee’s disc method.
11.Determination of solar cell characteristics.

L —45; P-30; TOTAL HOURS - 75

REFERENCES :
1. Gaur R.K. and Gupta S.L., “Engineering Physics”, 8th edition, Dhanpat Rai Publications
(P) Ltd., New Delhi, 2013.
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2. Palanisamy P.K., Physics for Engineers, Voll & Vol2, 2nd Edition, Scitech Publications,
2003.

3. Serway R.A. and Jewett, JW. “Physics for Scientists and Engineers with Modern
Physics”. Brooks/cole Publishing Co., 2010.

4. Tipler P.A. and Mosca, G.P., “Physics for Scientists and Engineers with Modern Physics”,
W.H. Freeman, 2007.

5. Markert J.T., Ohanian. H. and Ohanian, M. “Physics for Engineers and Scientists”. W.W.
Norton & Co. 2007.

6. Godfrey Boyle, “Renewable Energy: Power for sustainable future”, 2nd edition, Oxford
University Press, UK, 2009.

OUTCOMES:

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

understand the different types of crystal structures

apply the concept of ultrasonic principle in engineering and medical field

calculate thermal conductivities of good and bad conductors

differentiate the various laser systems and its applications in engineering and medical
field

apply the principle of fibre optics for communication and sensor applications

formulate wave mechanics principle for applications in electron microscopy

Correlate the different renewable energy sources for societal needs.

To complement the knowledge acquired in the theory class.

To correlate the experimental results for application.
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CHC1181 CHEMISTRY L T P C

OBJECTIVES:
The students should be conversant with
e the basic problems like hardness, alkalinity, dissolved oxygen associated with
the water used for domestic and industrial purpose and treatment process
involved.
e the synthesis, properties and applications of nanomaterials.
e the importance of renewable energy sources like solar, wind, biogas,
biomass, geothermal, ocean and their limitations.
e the basic analytical techniques like UV-Visible, FT-IR, NMR, AAS, AES,
Circular Dichroism and XRD etc.
e photochemistry concepts related to physical processes and chemical
reactions induced by photon absorption and their applications.
e basic principles of electrochemistry, cell construction and evaluation and to
understand general methodologies for construction & design of
electrochemical cell

MODULE | WATER TECHNOLOGY 9

Impurities present in water, hardness : types of hardness, demerits of hard water in
boilers, estimation of hardness by EDTA method (problems) — alkalinity : estimation of
alkalinity (problems) — dissolved oxygen: estimation of dissolved oxygen — conditioning
methods : external treatment method: — lime soda and zeolite process (principle only),
lon exchange process — Internal treatment : colloidal, carbonate, phosphate and calgon
methods — drinking water: standards (BIS), treatment of domestic water {screening,
sedimentation, coagulation, filtration, disinfection }— desalination: electrodialysis,
reverse 0Smosis.

MODULE i NANOCHEMISTRY 6

Introduction — distinction between molecules, bulk materials and nanoparticles —
classification based on dimension with examples — synthesis (top-down and bottom-up
approach} : sol-gel, thermolysis (hydrothermal and solvothermal), electrodeposition,
chemical vapour deposition, laser ablation — properties and applications (electronic,
magnetic and catalytic) — risk factors and future perspectives.
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MODULE 1l ENERGY SOURCES 8

Energy: past, today, and future — a brief history of energy consumption — present
energy scenario of conventional and renewable energy sources — renewable energy :
needs of renewable energy, advantages and limitations of renewable energy — solar
energy: basics, solar energy in the past , photovoltaic, advantages and disadvantages
— bioenergy: conversion, bio degradation, biogas generation, biomass gasifier, factors
affecting biogas generation, advantages and disadvantages — geothermal energy:
geothermal resources (hot dry rock and magma resources, natural and artificial),
advantages and disadvantages — wind energy: wind resources, wind turbines,
advantages and disadvantages — ocean energy: wave energy, wave energy
conversion devices, ocean thermal energy, advantages and disadvantages.

MODULE IV PHOTOCHEMISTRY 7

Introduction: absorption and emission, chromophores, auxochromes - laws of
photochemistry : Grotthus-Draper law, Stark Einstein law — quantum yield (problems) —
photo physical processes : fluorescence and phosphorescence - Jablonski diagram
(electronic states and transitions) — quenching, annihilation — photosensitization:
principle and applications — chemiluminescence, bioluminescence.

MODULE V ANALYTICAL TECHNIQUES 7

Spectroscopy: electromagnetic radiation and spectrum — types of transitions — types of
spectra (atomic and molecular with their chemical usefulness) — Beer-Lamberts law
(problems) — principles, instrumentation and applications of: Colourimetry — UV-Vis
spectrophotometer — atomic absorption spectroscopy — atomic emission spectroscopy
— principles and applications of: IR, NMR, mass and X-ray diffraction analysis.

MODULE VI ELECTROCHEMISTRY 8

Electrochemistry - types of electrodes (principle and working) : gas (SHE), metal/metal
ion electrode, metal-metal insoluble salt (calomel electrode), ion-selective (glass
electrode and fluoride ion selective electrode) — Electrolytic and galvanic cells,
construction of cell, EMF measurement and applications (problems), standard cell
(Weston-cadmium), reversible and irreversible cell, concentration cell. Determination of
fluoride ion using fluoride ion selective electrode — Chemically modified electrodes
(CMESs) : concept, approaches and applications.
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PRACTICALS

1. Estimation of hardness in given water sample.

2. Estimation of the alkalinity of the given water sample.

3. Estimation of strong acid by conductometry.

4. Estimation of Fe** present in the given sample by potentiometry.

5. Verification of Beer-Lamberts law and estimation of Cu®* present in unknown

sample.

6. Estimation of sodium and potassium present in the given sample by flame
photometry.

7. Determination of molecular weight and degree of polymerisation of a polymer by
viscosity method.

8. Synthesis of thermosetting polymer.

L —45; P-30; TOTAL HOURS - 75

REFERENCES:

1. S. Vairam, P. Kalyani and Suba Ramesh, “Engineering Chemistry”, Wiley India
Ltd., New Delhi, 2011.

2. G.A. Ozin and A.C. Arsenault, “Nanochemistry: A Chemical Approach to
Nanomaterials”, RSC Publishing, Thomas Graham House, Cambridge, 2005.

3. P.C Jain & Monica Jain, Engineering Chemistry Dhanpatrai Publishing Company
(P) Ltd., New Delhi (2013).

4. S S Umare & S S Dara, A text Book of Engineering Chemistry, S. Chand&
Company Ltd, New Delhi, 2014.

5. G.D.Rai, “Non conventional energy sources,” Khanna Publishers, New Delhi,
2011.

6. John Twidell and Tony Weir, “Renewable Energy Resources, Taylor & Francis
Ltd, London, United Kingdom, 2005

7. Principles of molecular photochemistry: An introduction, Nicholas J. Turro,
V.Ramamurthy and Juan C. Scaiano, University Science Books, Sausalito, CA,
2009.

OUTCOMES:
The students will be able to
e solve problems related to hardness, alkalinity, dissolved oxygen associated with
the water and describe the treatment processes.
e classify nanomaterials and apply the nanochemistry approach to synthesize the
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nanomaterials.

e explain the principle and enumerate the advantages and disadvantages of
various renewable energy sources.

e state the principle and illustrate the instrumentation of various analytical
techniques.

e apply the concepts of photochemistry to elaborate various photo-physical and
photochemical reactions.

e construct a electrochemical cell and describe the various types of electrodes and
determine the fluoride content.
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GEC 1101 ENGINEERING GRAPHICS L T P C

OBJECTIVES:
« To introduce the students of all engineering programs, the basic concepts of
engineering drawing, which is the basic communication medium for all engineers
» To provide practical exposure on important aspects like drawing analytic curves,
orthographic projections, section of solids, development of surfaces, isometric
projection, perspective projection and free hand drawing.
» To introduce computerized drafting.

MODULE | BASICS AND ENGINEERING CURVES 10

Drawing instruments, dimensioning, BIS conventions, types of lines, simple geometric
constructions.

Conic sections: ellipse, parabola, hyperbola.

Special curves: cycloid, epicycloid, hypocycloid and involutes.

MODULE i ORTHOGRAPHIC PROJECTION 8

Orthographic projection — first angle, second angle, third angle and fourth angle
projections —setup - assumptions, principle. Free hand sketching of orthographic views of
simple machine parts as per first angle projection. Orthographic projection of points in all
quadrants. Some commands and demonstration of drafting packages.

MODULE 1l PROJECTION OF STRAIGHT LINES AND PLANES 10

Projection of straight lines in first quadrant — true length and true inclinations — Rotating
line and trapezoidal methods —traces of straight line.
Projection of plane lamina in first quadrant and its traces

MODULE IV PROJECTION OF SOLIDS 10

Projection of solids in first quadrant: Axis inclined to one reference plane only- prism,
pyramid, cone, cylinder — change of position and auxiliary projection methods.

MODULE V SECTION OF SOLIDS AND DEVELOPMENT OF 12
SURFACES
Section of solids: prism, pyramid, cone, cylinder, and sphere — sectional view — true shape

of section Solids in simple position and cutting plane inclined to one reference plane only.
Development of surface of truncated solids: prism, pyramid, cone cylinder — frustum of
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cone, pyramid and simple sheet metal parts.

MODULE VI PICTORIAL PROJECTIONS 10

Isometric projection: Isometric scale — isometric axes- iso sheet - Isometric projection and
view of prism, pyramid, cylinder, cone, frustums, truncated solids and simple products
Perspective projection: station point — vanishing point — Perspective projection and views
of prism, pyramid, cylinder and frustums by Visual ray method.

L —30; P-30; TOTAL HOURS - 60

TEXT BOOKS:
1. N.D. Bhatt, ‘Engineering Drawing’ Charotar Publishing house, 53rd Edtion, (2014)

REFERENCES:
1. K.V. Natarajan, ‘A text book of Engineering Graphics’, Dhanalakshmi publishers,
Chennai. (2009)
2. Venugopal. K, and V. Prabhu Raja, Engineering Graphics, New Age International
(P) Ltd., Publication, Chennai. (2011)

OUTCOMES:

» Students should be able to read the specifications and standards of technical
drawing and able to draw conic sections and special curves.

« Students should be able to understand the insight of orthographic projection and to
draw the various views of orthographic projection of a point and various
components.

» Students should be able to draw the orthographic views of straight lines and plane
figures.

» Students should be able to draw the orthographic views of simple solids.

» Students should be able to draw the sections of solids and development of solid
surfaces.

» Students should be able to draw the isometric and perspective projection of simple
solids and components.
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GEC 1102 ENGINEERING DESIGN L T P C

OBJECTIVES:
» To understand the role of design in Engineering
* To understand the basic design concepts
* To understand the role of innovation in design

MODULE | DESIGN AS A CENTRAL ACTIVITY IN ENGINEERING 08
Product design — products and processes — product design methodology Design of
systems; Software design

MODULE I NEED ANALYSIS AND CONCEPT DEVELOPMENT 07

Voice of customers — product specification - need analysis Bench marking Product
architecture — concept generation and evaluation;

MODULE 11l CASE STUDIES IN ENGINEERING DESIGN 08
Product design — process design; system design; software design -Ergonomics —
usability

MODULE IV INNOVATION AND DESIGN 07

Role of innovation in Engineering — incremental changes and systemic changes;
scientific approach to driving innovation — case studies.

TOTAL HOURS - 30

REFERENCES:

1. Clive L. Dym and David C. Brown,“Engineering Design: Representation and
Reasoning”, 2" Edition, Cambridge University Press, New Delhi, 2011.

2. Daniel G. Dorner, G. E. Gorman and Philip J. Calvert, “Information Needs
Analysis: Principles and practice in information organizations”, Published by
Faced Publishing, London. 2015.

3. CIiff Matthews, “Case Studies in Engineering Design”, John Wiley & Sons Pvt.
Ltd, New York, 1998.

4. Bengt-Arne Vedin, “The Design-Inspired Innovation Workbook”, World
Scientific, 2011.

5. Navi Radjou, Jaideep Prabhu and Simone Ahuja, “Jugaad Innovation”,
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Published by Random House India, 2012.
OUTCOMES:
The students will be able to

e Apply the basic knowledge of design in engineering products / process /
service.

e Analyse the problems and give innovative solutions.
e Correlate the basic knowledge of design in the real world problems.
e Apply innovative approaches to engineering design.
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GEC1103 BASIC ENGINEERING PRACTICES L T P C
LABORATORY 00 2 1

OBJECTIVES:

e To provide a practical exposure to basic engineering practices like
carpentry, fitting, plumbing, welding and making of simple electrical and
electronic circuits

e To have an understanding on the use of various tools, instruments and
methods

e To enable the students to appreciate the practical difficulties and safety
issues

CIVIL ENGINEERING PRACTICE

1. Study of plumbing in general household and industrial systems
2. Making a small window frame with Lap and Mortise & Tenon Joints
3. Introduction to power tools

MECHANICAL ENGINEERING PRACTICE

1. Fabrication of a small Table frame with Butt, Lap and Fillet Joints
2. Machining of a simple component like a table weight using lathe
3. Mold preparation for simple component

ELECTRICAL ENGINEERING PRACTICE

1. Comparison of incandescent, Fluorescent, CFL and LED lamps.

Study of Protection Circuits (small relay, fuse, MCB, HRC, MCCB, ECCB).
Familiarization of households Electrical Gadgets (Iron Box, Wet Grinder).
Understanding of Domestic and Industrial wiring.

Earthing and its significance.

Troubleshooting in Electrical Circuits.

N o ok wDN

Study of inverter fed UPS/Emergency lamp

ELECTRONICS ENGINEERING PRACTICE

1. Identifications symbolic representation of active and passive electronic
components

2. Soldering and tracing of electronic circuits and checking its continuity

3. Assembling of A.C. to D.C, D.C to A.C. Circuits in bread Board and Mini
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project.
TOTAL HOURS - 30

OUTCOMES:
Upon the completion of the course, students should be able to

e Appreciate the practical skills needed even in making of simple objects,
assemblies and circuits

e Attend minor defects especially in items used in day to day life

e Aware of the safety aspects involved in using tools and instruments
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GEC 1104 COMPUTER PROGRAMMING I L T P C

OBJECTIVES:
e To identify the hardware and software components of the computer.
e To know the basic concept of operating system and get knowledge about
different operating systems.
e To learn various database concepts and operations
e To develop efficient algorithms for solving a problem.
e To implement the algorithms in C language.
e To use arrays in solving problems.

MODULE | COMPUTER FUNDAMENTALS 7

Introduction -. Number System - Planning the computer program - Computer Software -
Basic operating system concepts - Database Operations

MODULE I PROGRAMMING IN C 8
Introduction to C Programming Language — Operators - Control statements -lterative
statements - Arrays.

LIST OF EXPERIMENTS:
1. Computer organization —Hardware in a typical computer Identification — Booting-
error messages and what it means
2. Types of Operating systems — Windows and Linux
3. Structure of a basic program - Hello world program — Debugging it
4. Data types: Type conversions
5. Input / Output: Formatted functions — Unformatted functions — Library functions
6. Properties of operators — Priority of operators — Arithmetic relational logical
and bitwise operators
7. If — if else- nested if else- goto- switch case — nested switch case — for loops
— nested for loops — while loop — do-while loop — break and continue statement
8. Arrays — Operation with arrays
9. Sorting and searching.
L —15; P-30; TOTAL HOURS - 45

REFERENCES:
1. Ashok N Kamthane, “Computer Programming”, Pearson Education, 2nd Edition,
ISBN 13: 9788131704370, 2012
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2. Paul J. Deitel, Deitel & Associates, “C How to Program”, Pearson Education, 7th

Edition, ISBN-13: 978-0132990448, 2012

OUTCOMES:
Students who complete this course will be able to

Recognize Modular design, logic flow, data abstraction

Analyze the working of the programming constructs, functions, and I/O.
Write down programs for sorting and searching algorithms

Write down programs developing cycle for different applications

Debug the programs and solve some practical problems in programming
Develop programs using arrays.
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SEMESTER Il
MAC 1281 ADVANCED CALCULUS L T P C

OBJECTIVES:
The aims of this course are to

e train the students in solving problems using multiple integration.

e provide knowledge in using special functions to find out the area and volume of a
region.

e acquire knowledge in tangent and normal vectors.

e gain knowledge in finding the areas of a curve and surface using vector
integration.

e learn about the analytic functions and their properties along with bilinear
transformation.

e know complex integration using Cauchy’s theorems.

MODULE | MULTIPLE INTEGRATION AND ITS APPLICATIONS 8+2

Multiple integrals— Cartesian and Polar coordinates — change of order of integration —
Multiple integral to compute area and volume.

MODULE I TRANSFORMATION OF COORDINATES AND SPECIAL 743
FUNCTIONS

Change of variables between Cartesian, polar, cylindrical and spherical coordinates -
Beta and Gamma functions — Properties and applications.

MODULE llI VECTOR DIFFERENTIATION 7+3
Operations on vectors — Scalar Product, Vector Product, Projection of Vectors - Angle
between two vectors - Gradient, divergence and curl

MODULE IV VECTOR INTEGRATION 8+2

Line, surface and volume integrals — Green’s Theorem, Gauss Divergence Theorem
and Stokes Theorem (statement only) — verification and evaluation of integrals.

MODULE V ANALYTIC FUNCTION 8+2

Analytic function - Necessary and Sufficient condition (statement only) — Cauchy-
Riemann equations in polar coordinates - properties of analytic function — determination
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of analytic function — conformal mapping (w = z+a, az and 1/z) and bilinear
transformation.

MODULE VI COMPLEX INTEGRATION 7+3

Statement and application of Cauchy’s integral theorem — Cauchy’s integral formula —
Taylor’s series and Laurent’s series expansion — singularities - classification — residues
- Cauchy’s residue theorem — contour integration — Unit circle and semi circular
contours (excluding poles on the real axis).

L —45; T-15; TOTAL HOURS - 60

TEXT BOOKS:
1. Veerarajan.T., “Engineering Mathematics “(5th edition) Tata Mc Graw Hill
Publishing Co. New Delhi, 2012
2. Grewal B.S., “Higher Engineering Mathematics” (43" edition), Khanna
Publishers, New Delhi, 2012.
3. John W. Cell “Engineering Problems lllustrating Mathematics” Mc Graw Hill
Publishing Co., New York 1943

REFERENCES:

1. Kreyszig, E., “Advanced Engineering Mathematics®, 10th edition, John Wiley and
Sons (Asia) Pvt Ltd., Singapore, 2001.

2. Peter V. O'Neil, “Advanced Engineering Mathematics”, 7th edition, Cengage
Learning, 2011.

3. Dennis G. Zill, Warren S. Wright, “Advanced Engineering Mathematics”, 4th
edition, Jones and Bartlett publishers, Sudbury, 2011.

4. Alan Jeffrey, “Advanced Engineering Mathematics”, Academic Press, USA,
2002.

5. Ramana, B.V., “Higher Engineering Mathematics” Tata Mc Graw Hill Publishing
Co. New Delhi, 2006.

6. Venkataraman, M.K., “Engineering Mathematics”, Volume 2, 2nd edition,
National Publishing Co., Chennai, 2003.

7. James Stewart “.Calculus” (7th edition),Brooks/Cole cengage learning,UK.

OUTCOMES:
After completing the course, student will be able to
e compute the area and volume using multiple integrals.
e apply special functions to solve integration problems.

B.S. Abdur Rahman Crescent Institute of Science and Technology 70



B.Tech. Electronics and Communication Engineering Regulations 2017

e apply differentiation in scalar and vector fields.

¢ find area and volume of a region using vector integration.

¢ verify analyticity, conformity and bilinearity of complex functions.
e evaluate complex integrals.
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GEC 1211 BASIC ENGINEERING MECHANICS L T P C

OBJECTIVES:

« To impart knowledge about the basic laws of statics and dynamics and their
applications in problem solving

+ To acquaint both with scalar and vector approaches for representing forces and
moments acting on particles and rigid bodies and their equilibrium

* To give on exposure on inertial properties of surfaces and solids

 To provide an understanding on the concept of work energy principle, friction,
kinematics of motion and their relationship

MODULE | VECTOR APPROACH TO MECHANICS 07
Introduction - Units and Dimensions- Vectors — Vectorial representation of forces and
moments —Vector Algebra and its Physical relevance in Mechanics - Laws of Mechanics —
Parallelogram and triangular Law of forces -Lame’s theorem, Coplanar Forces — Resolution
and Composition of forces- Equilibrium of a particle.

MODULE I EQUILIBRIUM OF PARTICLE 06
Forces in space - Equilibrium of a particle in space - Equivalent systems of forces —
Principle of transmissibility — Single equivalent force

MODULE 11l EQUILIBRIUM OF RIGID BODY 06
Free body diagram — Types of supports and their reactions — requirements of stable
equilibrium — Moments and Couples — Moment of a force about a point and about an axis —
Vectorial representation of moments and couples — Scalar components of a moment —
Varignon’s theorem - Equilibrium of Rigid bodies in two dimensions —Examples

MODULE IV PROPERTIES OF SURFACES 08
Determination of Areas — First moment of area and the Centroid of sections — Rectangle,
circle, triangle from integration — T section, | section, Angle section, Hollow section by using
standard formula — second and product moments of plane area — Physical relevance -
Rectangle, triangle, circle from integration - T section, | section, Angle section, Hollow
section by using standard formula — Parallel axis theorem and perpendicular axis theorem —
Polar moment of inertia- Mass moment of Area

B.S. Abdur Rahman Crescent Institute of Science and Technology 72



B.Tech. Electronics and Communication Engineering Regulations 2017

MODULE V FRICTION 08

Introduction to friction- types of friction- Laws of Coloumb friction- Frictionalforce — simple
contact friction — Rolling resistance —ladder friction

MODULE VI LAWS OF MOTION 10

Review of laws of motion — Newton’s law — Work Energy Equation of particles— Impulse and
Momentum — Impact of elastic bodies.

L —45; T-15; TOTAL HOURS -60
REFERENCES:

1. Beer, F.P and Johnston Jr. E.R, “Vector Mechanics for Engineers, Dynamics &
Statics”, Third SI Metric Edition, Tata McGraw-Hill International Edition, 2001.

2. Hibbeller, R.C., Engineering Mechanics, Vol. 1 Statics, Vol. 2 Dynamics, Pearson
Education Asia Pvt. Ltd., 2000.

3. Irving H. Shames, Engineering Mechanics — Statics and Dynamics, IV Edition
Pearson Education Asia Pvt. Ltd., 2003.

OUTCOMES:

On completion of this course students should be able
* Analyse and resolve forces, moments and solve problems using various principles
and laws of Mechanics
* Apply the concept of equilibrium to particles and solve problems
* Apply the concept of equilibrium to rigid bodies and solve problems
* Analyse and determine the properties of surfaces
* Analyse and evaluate the fractional forces between the bodies
* Apply the laws of motion in solving dynamics problems
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GEC 1212 ENVIRONMENTAL STUDIES L T P C

OBJECTIVES:
The student will be conversant with the
e various natural resources, availability, utilisation and its current scenario
o different ecosystems, energy transfer, values, threats and conservation of
biodiversity
e levels of different pollutants and its impact and the causes and effects of
natural disasters
e impacts of human population, impact assessment, human rights and
environmental acts and sustainable development

MODULE | NATURAL RESOURCES 8

Land resources: land degradation, soil erosion and desertification - Forest resources:
use and over-exploitation, deforestation - Water resources: use and over-utilisation of
surface and ground water, conflicts over water (inter-state and international), dams
(benefits and problems), water conservation (rainwater harvesting and watershed
management) - Mineral resources: use and exploitation, environmental effects of
extracting and using mineral resources, mining - Food resources: world food problems,
changes in land use by agriculture and overgrazing, modern agriculture and its effects,
fertilizer and pesticide problems, water logging and salinity - Energy resources:
increasing energy needs, renewable and non-renewable, use of alternate energy
sources.

MODULE I ECOSYSTEM AND BIODIVERSITY 8

Ecosystem- energy flow in the ecosystem - food chains, food webs and ecological
pyramids - characteristics, structure and function of (a) Terrestrial ecosystems (forest,
grassland, desert) and (b) Aquatic fresh water ecosystems (pond, lake, river) (c) Aquatic
salt water ecosystems (ocean, estuary) - ecological succession.

Biodiversity - genetic, species and ecosystem diversity — hot-spots of biodiversity —
biogeographic classification of India - endangered, endemic, extinct and invasive species
of India - red data book - values of biodiversity: consumptive, productive, social, ethical,
aesthetic and option values - threats to biodiversity: habitat loss, poaching of wildlife,
man-wildlife conflicts - conservation of biodiversity: in-situ and ex-situ conservation of
biodiversity
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MODULE 1l ENVIRONMENTAL POLLUTION AND  NATURAL 8
DISASTER

Definition, cause, effects and control measures of (a) air pollution (b) water pollution (c)
soil pollution (d) marine pollution (e) noise pollution (f) thermal pollution (g) nuclear
hazards - ill-effects of fireworks and upkeep of clean environment - solid waste
management: types (urban, industrial, biomedical and electronic wastes), collection,
processing and disposal (incineration, composting and land-fill) - natural disaster and
management: flood, cyclone, drought, landslide, avalanche, volcanic eruptions,
earthquake and tsunami.

MODULE IV HUMAN POPULATION, HEALTH AND SOCIAL ISSUES 6

Population and population growth, population variation among nations, population
explosion, family welfare programme.

Human health: air-borne, water borne diseases, infectious diseases, risks due to
chemicals in food and environment.

Sustainable development - environmental legislation and laws: water act, air act, wildlife
protection act, forest conservation act, environment protection act - environmental impact
assessment, steps in EIA - human rights - women and child welfare.

Case studies related to current situation

TOTAL HOURS - 30

TEXT BOOKS:

1. Erach Bharucha, Textbook for Environmental Studies For Undergraduate Courses
of all Branches of Higher Education for University Grants Commission, Orient
Blackswan Pvt Ltd, Hyderabad, India, 2013.

2. Benny Joseph, Environmental Studies, Tata McGraw-Hill Education, India, 2009.

3. Ravikrishnan A, Environmental Science and Engineering, Sri Krishna
Publications, Tamil Nadu, India, 2015.

4. Raman Sivakumar, Introduction to Environmental Science and Engineering,
McGraw Hill Education, India, 2009.

5. Venugopala Rao P, Principles of Environmental Science and Engineering,
Prentice Hall India Learning Private Limited; India, 2006.

6. Anubha Kaushik and Kaushik C.P., Environmental Science and Engineering, New

Age International Pvt Ltd., New Delhi, India, 2009.
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REFERENCES:

1. Masters G.M., Introduction to Environmental Engineering and Science, Prentice Hall,
New Delhi, 1997.

2. Henry J.G. and Heike G.W., Environmental Science and Engineering, Prentice Hall
International Inc., New Jersy, 1996.

3. Miller T.G. Jr., Environmental Science, Wadsworth Publishing Co. Boston, USA,
2016.

OUTCOMES:
The student will be able to
e predict the scenario of various natural resources and suggest remedies to curb
the exploitation of these resources.
e identify food chain and web and its role in various ecosystems, assess the
impacts on biodiversity and provide solutions to conserve it.
e analyse the impacts of pollutants in the environment and propose suitable method
to alleviate the pollutants and the natural disasters.
e assess on the impact of human population and the health related issues and the
ethics to be followed for sustainable life.
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GEC 1213 COMPUTER PROGRAMMING I L T P C

OBJECTIVES:

To provide knowledge about the benefits of Object Oriented Programming over
Procedure oriented programming.

To learn various File operations

To expose fundamental concepts of object-oriented programming in classes,
invoking methods and functions.

To prepare students to get full use of code reusability using object oriented
programming.

To implement the basic concepts of object oriented programming using
C++concepts.

To focus on solving problems based on analyzing, designing and implementing
programs in C and C++.

MODULE | PROGRAMMING IN C 7
Functions - Storage Classes - Structures and Unions — Pointers -Self Referential

Structures and Linked Lists - File Processing.

MODULE 1l PROGRAMMING IN C++ 8
Programming in C++ - Overview of OOP in C — Inheritance - Polymorphism - Type
Casting — Exceptions.

LIST OF EXPERIMENTS:

1.

© © N o bk wDN

Functions

One dimensional arrays, Pointers

Recursion

Multi dimensional arrays, Linked lists.
Operating on Files.

Simple C++ program with Control statements.
Getting input from user console.

Classes, Object and Constructors.

Method overloading.

10. Inheritance

L —15; P-30; TOTAL HOURS - 45
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REFERENCES:

1.

Bjarne Stroustrup,” The C++ Programming Language”, Addison Wesley, 4™
edition, ISBN-13: 978-0321563842, 2013.

Brian W. Kernighan and Dennis M. Ritchie, “ The C Programming Language”,
Prentice Hall, ISBN 0-13-110362-8, 2015.

Bjarne Stroustrup, “ Programming: Principles and Practice Using C++ “, Addison
Wesley, 2" edition, ISBN-13; 978-0321992789, 2014.

. Brian W. Kernighan and Dennis M. Ritchie, “ The C Programming Language

(Ansi C Version)”, Prentice Hall India Learning Private Limited, 2" edition, ISBN-
13: 978-8120305960, 1990.

OUTCOMES:
Students who complete this course will be able to

Develop efficient algorithms for solving problems

Handle files in C

Use simple data structures like arrays and linked lists in solving problems.

Write simple programs using concepts of object oriented programming.
Implement algorithms in C++ Language.

Demonstrate the Object Oriented Programming concepts applied in networking,
web development and Database applications.
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ECC1201 CIRCUIT AND NETWORK ANALYSIS L T P C

2 0 2 3

OBJECTIVES:

e To explicate the fundamental laws and theorems of electrical circuit
and network.

e To familiarize with the concepts of steady state and transient
analysis in RL, RC and RLC circuits.

e To learn the significance of two port networks

PREREQUISITES:

e Basic idea about active and passive elements
e Mathematical knowledge especially in linear algebra and Matrix theory
e Basic knowledge about voltage, current and power.

MODULE | BASICS OF CIRCUITS AND NETWORKS 5+4

Ideal sources — Dependent and Independent sources — Linear relation
between voltage and current of Network elements — source Transformation
— Types of Networks — Network reduction — voltage division — current
division.

Laboratory Practice: Circuit Simulation for Network Reduction

MODULE I ANALYSIS OF CIRCUITS 5+4

Star - delta transformation - Formation of matrix equations and analysis of
complex circuits using Mesh current method and nodal method.

Laboratory Practice: Circuit Simulation of Mesh current method and nodal
method

MODULE Il NETWORK THEOREMS 7+4

Thevenin’s Theorem - Norton’s Theorem - Superposition theorem -
Maximum power transfer theorem, Substitution theorem, Reciprocity
theorem.

Laboratory Practice: Circuit Simulation of verification of Thevenin’s
Theorem- Norton’s Theorem - Maximum power transfer theorem.
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MODULE IV TRANSIENTS 7+6

Steady state and transient response — DC response of an RL, RC and RLC
circuits -Sinusoidal response of an RL, RC and RLC circuits.

Laboratory Practice: Circuit Simulation of DC response of an RL, RC,
RLC circuits and Sinusoidal response of RL, RC and RLC circuits.

MODULE V TWO PORT NETWORKS 6+4

Open circuit Impedance (Z) Parameters - short Circuit Admittance(Y)
Parameters, Transmission (ABCD) Parameters and Inverse Transmission
Parameters-Hybrid (h) Parameters and Inverse Hybrid Parameter-
Conversion between parameters-interconnection of two-port networks

Laboratory Practice: Study the network parameters for various types of
network connections using simulation

MODULE VI NETWORK TOPOLOGY 4+4

Introduction -Tree and co-tree- Twigs and links-Incidence matrix —
properties of Incidence matrix-Tie-set matrix-cut-set-tree branch voltage.

Laboratory Practice: use PSpice simulation to identify tree, co-tree, twigs
and branches.

TOTAL HOURS - 60
TEXT BOOKS:
1. William H.Hayt, Jr, J.E.Kemmerly& Steven M.Durban, "Engineering
Circuit Analysis" 6" Edition, Mc Graw Hill, 2013

2. A.Sudhakar &ShyammohanS.Palli "Circuits &Network; Analysis&
Synthesis", 4" Edition, Tata Mc Graw Hill, 2010

3. Someshwar C. Gupta, Jon W. Bayless, Behrouz Peikari, “Circuit
Analysis - with computer applications to problem-solving”, Wiley-
Eastern Ltd., 1991.

4. Van Valkenburg, "Network Analysis”, Prentice Hall of India Pvt. Ltd.,
New Delhi, 2006
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REFERENCES:

1. M.L Soni& J.C. Gupta, "Electric Circuit Analysis”, Dhanpat Rai&
Sons, New Delhi, 1999.

2. Joseph Edminister, "Electric Circuits”, Schaum's Outline Series, Mc
Graw Hill 5™ Edition, 2011

3. Franklin F.Kuo, "Network Analysis and Synthesis", John Wiley, 2™
Edition, 2006.
OUTCOMES:
On completion of the course, students will be able to
e Describe and apply fundamental concepts of network analysis in
solving and analyzing different electrical networks.

e Analyze the electrical networks in various network reduction
techniques.

e Select appropriate and relevant technique for solving the Electrical
network under different conditions.

e Analyze resonant circuits both in time and frequency domains.
e Reconstruct the electrical networks using graph theory

e Learn to use PSpice in the analysis of circuits.
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ECC1202 ELECTRON DEVICES L T P C

OBJECTIVES:
e To brief about the semi-conductor devices and their types.
e To describe the working of different diodes and transistors with their
applications.
e To analyze the characteristics of diodes and transistors.
e To explain the working of different power control devices.
PREREQUISITES:
e Fundamentals of semiconductors.
e Electrical and physical characteristics of conductors, semiconductors and
insulators.

MODULE | PN JUNCTION DIODE 8
Introduction to semiconductors — PN junction diode — Characteristics - Current
Components —Temperature dependence — Breakdown - Transition and diffusion
capacitance — switching characteristics — Application of PN junction diode : Clipper,
clamper and slicer.

MODULE 1l SPECIAL SEMICONDUCTOR DEVICES 8
Zener Diode - Varactor Diode - Backward diode - Schottky Diode - Tunnel Diode -
Current regulator Diode - PNPN diode — LDR — Characteristics and applications.

MODULE 1l BIPOLAR JUNCTION TRANSISTORS 8
Construction, Configurations and Characteristics of BJT - Current components -
Hybrid Model - Transistor switching times.

MODULE IV FIELD EFFECT TRANSISTORS 9
Construction, Configuration and Characteristics of JFET -Relation between Pinch off
Voltage and drain current - Applications of JFET. Construction, Configuration and
Characteristics of MOSFET - Applications of MOSFET- Comparison of BJT and FET.
MODULE V RECTIFIERS AND REGULATORS 6
Analysis of half wave Rectifier, Full wave Rectifiers: Center tap and Bridge without
filters and with C, L and LC filters - series and shunt regulators.

MODULE VI POWER CONTROL DEVICES 6
Construction, characteristics and applications: UJT, SCR, TRIAC and DIAC - IGBT -
Power MOSFET
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TOTAL HOURS - 45
TEXT BOOKS:
1. J.Millman, C.C.Halkias, and Satyabratha Jit, “Electronic Devices and Circuits”
Tata McGraw Hill, 2nd Ed., 2007.
2. Thomas L.Floyd ,’Electron Devices (Electron Flow Version), 8th edition,
Pearson -2008
3. Ben G.Streetman and Sanjay Banerjee, Solid State Electronic Devices,
Pearson Education 2000.
REFERENCES:
1. Donald A.Neaman, “Semiconductor Physics and Devices” 3 rd Ed., Tata
McGraw Hill 2002.
2. Nandita Das Gupta and Amitava Das Gupta, “Semiconductor Devices —
Modeling and Technology”, Prentice Hall of India, 2004.
3. David A Bell, ‘Electronic Devices and Circuits’, 5th edition, Oxford University
Press, 2008.
OUTCOMES:
On completion of the course, students will be able to
e Infer the charge carrier transport mechanisms of semiconductors.
e Summarize the basic understanding of the static and dynamic behavior of
e P-N junction diodes.
¢ Identify the applications of different diodes and special diodes.
¢ Analyze the characteristics of bipolar junction transistor.
¢ Analyze the characteristics of FET and MOSFET.
e Describe the working of various power control devices
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SEMESTER Il
MAC 2181 PARTIAL DIFFERENTIAL EQUATIONS L T P C
AND TRANSFORMS 3 1 0 4

OBJECTIVES:
The aims of this course are to
e Familiarize in solving partial differential equation of first, second and higher
orders.
e Introduce basics and engineering applications of Fourier series, Laplace
Transform, Fourier Transform and Z- Transform.

MODULE | PARTIAL DIFFERENTIAL EQUATIONS 8+2
Formation of partial differential equations by elimination of arbitrary constants and
arbitrary functions — Solution of standard types of first order partial differential
equations — Lagrange’s linear equation — Linear partial differential equations of
second and higher order with constant coefficients.

MODULE I FOURIER SERIES 8+2
Fourier Series and Dirichlet’s conditions - General Fourier series - Half range
Fourier series - Parseval’s identity - Harmonic Analysis.

MODULE 1l FOURIER TRANSFORMS 7+3
Fourier integral theorem (without proof) - Fourier transform pair - Fourier Inverse
Transform — Properties - Convolution theorem - Parseval’s identity.

MODULE IV APPLICATIONS OF FOURIER SERIES AND 7+3
FOURIER TRANSFORMS

Applications of Fourier series and Fourier Transform to solution of PDEs having

constant coefficients with special reference to Heat & Wave equations, Discrete &

point Spectrum and Single pulse.

MODULE V LAPLACE TRANSFORM 8+2
Introduction to Laplace transform - Existence of Laplace Transform - Properties of
Laplace Transforms - Initial & Final Value Theorems - Inverse Laplace Transform -
Convolution Theorem — Circuits to signal square wave: Integral equations with
unrepeated complex factors — Damped forced vibrations: repeated complex
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factors — Resonance - Solution of differential equations

MODULE VI Z — TRANSFORM 7+3
Introduction and Definition of Z-transform - Properties of Z- Transform -
Convolution Theorem of Z-Transform - Inverse Z-transform - Convolution

Theorem of Inverse Z-Transform - Formation of difference equations - Solving
Difference Equations using Z-Transform.
L —45; T - 15; Total Hours —60
TEXT BOOKS:
1. Kreyszig .E., “Advanced Engineering Mathematics®, 10™ edition, John
Wiley and Sons (Asia) Pvt Ltd., Singapore, 2001.
2. Grewal B.S., “Higher Engineering Mathematics”, 42" edition, Khanna
Publishers, New Delhi, 2012.
3. Ramana, B.V, “Higher Engineering Mathematics” Tata Mc Graw Hill
Publishing Co. New Delhi, 2006.

REFERENCES:
1. Veerarajan.T., “Engineering Mathematics*, 5" edition, Tata Mc Graw Hill
Publishing Co. New Delhi, 2012.
2. Peter V. O'Neil, “Advanced Engineering Mathematics”, 7" edition,
Cengage Learning, 2011.
3. Dennis G. Zill, Warren S. Wright, “Advanced Engineering Mathematics”,
4™ edition, Jones and Bartlett publishers, Sudbury, 2011.
4. Alan Jeffrey, “Advanced Engineering Mathematics”, Academic Press,
USA, 2002.
OUTCOMES:
After completing the course, student will be able to
e solve the partial differential equations.
e derive a Fourier series of a given periodic function by evaluating
Fourier coefficients.
e apply integral expressions for the forward and inverse Fourier
transform to a range of non-periodic waveforms.
¢ solve wave equation and heat flow equation.
e solve ordinary differential equations using Laplace transform.
¢ solve difference equation using Z-transform.
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ENC 2181 ORAL COMMUNICATION L T

OBJECTIVES:
e To expose students to a range of professional contexts through podcasts
for learning appropriate expressions.
e To train them in making poster presentations.
e To enable them to make effective business presentations.
e To help them learn persuasive and negotiation skills.
e To train them to debate on issues of current relevance
e To train them to participate in group discussions on current affairs

MODULE | 4
Orientation to the Importance of Oral Communication -— Verbal and non-verbal
communication -Paralinguistic features.

One-minute presentations (using Audacity/Voicethread) — Just a minute (JAM)
on random topics

MODULE I 4
Negotiating and persuading through effective arguments — to arrive at a
conclusion (pair-work)

Understanding Negotiation, persuasion and marketing skills through Podcasts
Listening to short conversations and monologues for understanding real life
conversations

MODULE 11l 4
Making Poster presentations on current issues
Understanding nuances of making effective presentations (TED Videos)

MODULE IV 6
Deliberation on social and scientific issues — Debates (focus on rebuttal skills
and deconstructing arguments)

Viewing videos on debates (NDTV Discussions)

MODULE V 6
Discussing social issues or current affairs in groups
Viewing group discussions and listening for specific information
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MODULE VI 6
Making full length presentation (through Voicethread) with the focus on one’s

career plans and prospects (discipline specific)

Listening to interviews for understanding speakers’ perception (on industry

related issues)

P — 30; Total Hours =30

REFERENCES:

1.

Hancock, Mark (2012). English Pronunciation in Use. Cambridge
University Press, UK.

2. Anderson, Kenneth & et.al (2007). Study Speaking: A Course in Spoken
English for Academic Purposes (Second Edition). Cambridge University
Press, UK.

3. Hurlock, B.Elizabeth (2011). Personality Development. Tata McGraw Hill,
New York.

4. Dhanavel,S.P (2015). English and Soft Skills. Orient Blackswan,
Chennai.

5. Whitby, Norman (2014). Business Benchmark: Pre-Intermediate to
Intermediate. Cambridge University Press, UK.

OUTCOMES:

On completion of the course, students will be able to

Listen to business conversations and do related tasks.

Deliver effective poster presentations.

Make effective business presentations.

Use persuasive and negotiating skills for justifying arguments.
Participate effectively in debates.

Speak English intelligibly, fluently and accurately in group discussions.
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ECC2101 ELECTRONIC CIRCUITS L T P C

OBJECTIVES:
. To introduce the biasing concepts of BJT, JFET and MOSFET
. To familiarize the design and analysis of BJT and FET amplifiers.
. To study the feedback amplifiers and oscillators.
. To impart knowledge on Tuned amplifiers, Power amplifiers,

Multivibrators, blocking oscillators and time based generators.
PREREQUISITES:

. Basic concepts on Network analysis
. Basic knowledge on Electronic devices
MODULE | BIASING CIRCUITS 6

DC Load line, operating point, various biasing methods for BJT-Design-Stability-Bias
compensation Biasing circuits of BJT, JFET and MOSFET.

MODULE I SMALL SIGNAL ANALYSIS AND FREQUENCY 9
RESPONSE OF AMPLIFIERS

Small signal models of BJT and MOSFET, Small signal Analysis of Common Emitter,

Common Collector and common Base amplifiers. Small signal analysis of FET

amplifiers, AC Load line, Voltage swing limitations, Differential amplifiers. Low

frequency response of BJT and FET amplifiers-high frequency response of BJT and

FET amplifiers, Miller effect capacitance.

MODULE 1l FEEDBACK AMPLIFIERS AND OSCILLATORS 9
Basic feedback concepts - Properties of Negative feedback -Four feedback topologies
with amplifier circuit. Examples - Analysis of series - shunt feedback amplifiers.
Oscillators :Barkhausen criteria for oscillator - Analysis of RC oscillators - LC
oscillators —Crystal oscillator

MODULE IV POWER AMPLIFIERS AND TUNED AMPLIFIERS 7
Classification of large signal amplifiers — Class A amplifier— Class B amplifier —Class
AB amplifier— Class C amplifier and Efficiency — Thermal stability and heat sink-Basic
principles - Inductor losses - Use of transformers — Single tuned amplifier - Double
tuned amplifier - Synchronously tuned amplifiers-impedance matching to improve gain.

MODULE V MULTIVIBRATOR CIRCUITS 7
Collector coupled and Emitter coupled Astable multivibrator — Monostable
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multivibrator- Bistable multivibrators. Triggering methods: Storage delay and
calculation of switching times - Speed up capacitors - Schmitt trigger circuit.

MODULE VI BLOCKING OSCILLATORS AND TIME BASE 7
GENERATORS
Pulse transformers - Monostable Blocking Oscillators using Emitter and base timing -
Astable blocking oscillator - Voltage sweep generators - Current sweep generators
L —45; T - 15; Total Hours -60
TEXT BOOKS:

1. Boylested and Nashlesky, “Electronic Devices and Circuit theory”, 11™ edition,
Prentice Hall of India, 2015.

2. Donald .A.Neamen, “Electronic Circuit Analysis and Design” 2nd edition,Tata
McGraw Hill, 2009.

3. David A. Bell, "Solid State Pulse Circuits", 4thedition, Eastern economic
edition, Prentice Hall of India, 2006.

4. D. L. Schiling, C. Belove, Tuvia Apelewicz and Raymond J Saccardi,
“Electronic Circuits: Discrete and Integrated”, Tata McGraw Hill, 2002.

REFERENCES:

1. Adel.S.Sedra, Kenneth C. Smith, Micro Electronic circuits, 6th Edition, Oxford
University Press, 2010.

2. David A. Bell Electronic Devices and Circuits, Oxford Higher Education press,
5™Edition, 2010

3. Millman .J. and Halkias C.C, Integrated Electronics, McGraw Hill, 2001.

4. Millman J. and Taub H., "Pulse Digital and Switching waveform”, 3rd Edition
McGraw-Hill International, 2000.

OUTCOMES:
On completion of the course, students will be able to
e Calculate the DC voltages and currents of an amplifier.
e Design and analyze the BJT and FET amplifiers
e Classify and construct the feedback amplifiers and oscillators.
e Estimate lower and upper cut off frequencies of an amplifier.
e Explain the concepts of tuned amplifiers and power amplifiers.
e Design and develop circuits to generate non-sinusoidal waveforms.
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ECC2102 SIGNALS AND SYSTEMS L T P C
3 0 2 4

OBJECTIVES:
e To introduce the concepts of Signals and Linear Time-Invariant Systems
e Toillustrate various Transform such as Fourier, Laplace, Z-Transform
etc. for signal processing applications
e To interpret the signals and it’s processing through computer simulation.

PREREQUISITES:

e Fundamentals of Engineering Mathematics

e Basic knowledge in computer programming
MODULE | INTRODUCTION TO SIGNALS 7
Time-Domain Representation of Discrete and Continuous Signals. Standard
elementary signals - and complex signal. Basic Time-Domain operations on signals.
Energy, Power and Correlation of signals. Signal Classification and Symmetry.
Periodicity of discrete-time signals. Synthesis of simple signals.
Practical Exercises:
1. Generation of standard signals using MATLAB
2. Energy & Power Estimation of signals
3. Even and Odd Components of the signal.

MODULE Il INTRODUCTION TO LTI SYSTEMS 6
Continuous-Time and Discrete-Time Systems. Characteristics of Systems. Linear and
Time-Invariant (LTI) Systems and its Properties. Impulse Response, convolution sum
and convolution integral. Interconnection of LTI Systems. Differential and Difference
Equation representation of LTI systems.

Practical Exercises:

4. Correlation of signals

5. Convolution of DT and CT signals

6. Functional Implementation of a given LTI System

MODULE lli FOURIER SERIES AND FOURIER TRANSFORM 6
ANALYSIS

Fourier Series representation of signals. Properties of Fourier Series. Continuous-

Time Fourier Transform and its properties. Frequency Response of CT-LTI Systems.

Discrete-Time Fourier Transform (DTFT) and its properties. Discrete Fourier
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Transform (DFT) and its properties.

Practical Exercises:

7. DFT of CT and DT signals

8. FFT

9. Power Spectral Density

10. First Order Low-Pass and High Pass-Filters

MODULE IV LAPLACE TRANSFORM ANALYSIS 5
Unilateral and Bilateral Laplace Transform. Region of Convergence (ROC), Properties
of Laplace Transforms. Poles and Zeros. Inverse Laplace Transformation. The
Transfer Function and Frequency Response of CT-LTI Systems.

Practical Exercises:

11. Laplace & Inverse Laplace Transform

12. Plotting of poles and zeros.

MODULE V Z- TRANSFORM ANALYSIS 9
Z-Transform. Z-Plane and ROC. Properties of Z-Transform. Poles and Zeros.
Methods for Inverse Z-Transform. Transfer Function of DT-LTI Systems. Causality
and Stability.

Practical Exercises:

13. Z- Transform of Time limited signals

14. Impulse response of given DT Systems.

15. Plotting of poles and zeros.

MODULE VI APPLICATION OF TRANSFORMS 10
Application of Fourier Transform to communication systems - Spectrum of AM, DSB
and SSB AM. Computational Structures for Implementing Discrete-Time LTI systems
using z-Transform.
Practical Exercises:
16. Generation of AM signal and it's spectrum.
17. Generation of DSB — AM signal and it's spectrum
18. First order and Second order Butterworth Filters

L —45; T - 30; Total Hours =75

TEXT BOOKS:

1. Alan V. Oppenheim, Alan S. Willsky , with S. Hamid Nawab, "Signals and
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Systems"”, 2nd Edition, Pearson Education, 2015. (ISBN: 9789332550230)
2. Simon Haykin, Barry Van Veen, "Signals and Systems", 2nd Edition, Wiley India
Pvt Ltd., 2007. (ISBN: 9788126512652 )

REFERENCES:
1. Hwei P. Hsu, "Signals And Systems", 3rdEdition,Schaum's Outlines, McGraw
Hill Education, 2017.
2. Won Young Yang, "Signals and Systems with MATLAB", 1st Edition, Springer,
2011.
3. Simon Haykin & Michael Moher, “Communication Systems”, 5th Edition, Wiley
India Pvt Ltd., 2009.
4. John G. Proakis & Dimitris G Manolakis , “Digital Signal Processing :
Principles, Algorithms, and Applications”, 4 Edition, Pearson India, 2007.
OUTCOMES:

On completion of the course, students will be able to
¢ Mathematically represent and classify the signals
e Evaluate and manipulate signals mathematically.
¢ |dentify, and characterize common LTI Systems.
e Apply the tools such as Fourier Transform, Laplace
Transform, and Z-Transform in problem solving.
e Synthesize discrete-time systems from basic component block
e Justify the spectral behavior of communication systems.
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ECC2103 DIGITAL ELECTRONICS L T P C
3 0 0 3
OBJECTIVES:
° To introduce the methods for simplifying Boolean expressions.
° To learn the procedures for the analysis and design of combinational
circuits and sequential circuits.
° To introduce the concept of memories and programmable logic devices.
° To illustrate the concepts of HDL

PREREQUISITES:

° Knowledge on Boolean Algebra
° Knowledge on Number System
° Familiarity in Electronics
MODULE | BOOLEAN ALGEBRA AND LOGIC GATES 8

Binary number systems- Binary Arithmetic- Binary codes-Boolean algebra and
theorems- Boolean functions- Karnaugh map and Quine- Mc Cluskey Method-Logic
gates-Implementations of Logic Functions using gates. Digital IC families -DTL, TTL,
ECL, MOS, CMOS.

MODULE 1l COMBINATIONAL CIRCUITS 8
Analysis and design procedures- Circuits for arithmetic operations - Multiplexer/
Demultiplexer- Encoder / decoder - Parity checker- Code converters.

MODULE 1lI FUNDAMENTALS OF SEQUENTIAL CIRCUITS 10
Edge triggering — Level Triggering, Flip flops- SR, JK, T, D, Master slave—Conversion
of flip flops, Counters, Shift registers — Types.

MODULE IV SEQUENTIAL CIRCUITS DESIGN 8
Classification of sequential circuits - Moore and Mealy circuits-Analysis and Design of
sequential circuits, Asynchronous sequential circuits-Hazards, Hazards elimination.

MODULE V SEMICONDUCTOR MEMORIES 6
Memory organization, Classification, and characteristics of memories,
Sequential memories, ROMs, R/W memories, Content Addressable memories,
Charged-Coupled Device memory, PLA, PAL and Gate Array, CPLD and FPGA
architectures.
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MODULE VI

VERILOG HARDWARE DESCRIPTION LANGUAGE 5

Introduction to Verillog HDL, Language Constructs and Conventions, Gate Level

Modeling, Modeling at Dataflow Level, Behavioral Modeling, Switch Level Modeling.

Total Hours —45

TEXT BOOKS:

1. M. Morris Mano ,Michael D. Ciletti “Digital Design With an Introduction

to the Verilog HDL”,5th Edition, Pearson Education, 2013

2. William Stallings, "Computer Organization and Architecture", 8th Edition,

Pearson Education Asia, 2010.

REFERENCES:

1. Charles H. Roth, "Fundamentals of Logic Design"”, 7th Edition, Global

Engineering: Tim Anderson, 2014.

. Donald P. Leach and Albert Paul Malvino, "Digital Principles and

Applications", 6th Edition, Tata McGraw Hill Publishing Company
Limited, New Delhi, 2009.

. R.P. Jain, "Modern Digital Electronics", Tata McGraw Hill, 4th Edition.

New Delhi, 2010.

. Thomas L. Floyd, "Digital Fundamentals”, 10th Edition Pearson

Education, Inc, New Delhi, 2008

. Donald D. Givone, "Digital Principles and Design", Tata McGraw Hill

Publishing company limited, New Delhi, 2003.

OUTCOMES:
On completion of the course, students will be able to

Describe concepts and terminology of digital electronics

Formulate and employ a Karnaugh map to reduce Boolean expressions
Analyze and design digital combinational circuits and sequential circuits
Design digital circuits for various applications

Implement combinational logic circuits using programmable

logic devices

Develop HDL codes for various digital circuits
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ECC2104 ELECTROMAGNETIC FIELDS AND L T P C
TRANSMISSION LINES 3 1 0 4

OBJECTIVES:

e To interpret the relation between the fields under time varying situations

e To introduce principles of propagation of uniform plane waves.

e To familiarize with propagation of signals through transmission lines and
waveguides.

e To analyze the characteristics of transmission lines and waveguides.

e To study in detail various modes of radio propagation.

PREREQUISITES:
e Basic properties of Electric and magnetic fields
e Knowledge on engineering mathematics
e Familiarity of electromagnetic spectrum

MODULE | REVIEW OF STATIC FIELDS 9
Coulomb's Law in Vector Form - Electric Field due to discrete charges - Electric field
due to continuous charge distribution - Electric Scalar Potential-Relationship between
potential and electric field -Gauss Law-The Biot-Savart Law in vector form - Magnetic
Field intensity due to a finite and infinite wire carrying a current | - Magnetic field
intensity on the axis of a circular and rectangular loop carrying a current | - Ampere's
circuital law.

MODULE I TIME VARYING FIELDS 8
Displacement current - Ampere's circuital law in integral form - Modified form of
Ampere's circuital law - Maxwell's first equation in integral form - Equation expressed
in point form.— Faraday's law - Maxwell's Second Equation in integral form from
Faraday's Law —Equation expressed in point form - Poynting Vector and the flow of
power - Power flow in a co-axial cable - Instantaneous Average and Complex
Poynting Vector.

MODULE 1l ELECTROMAGNETIC WAVES 9
Derivation of Wave Equation - Uniform Plane Waves - Maxwell's equation in Phasor
form - Wave equation in Phasor form - Plane waves in free space and in a
homogenous material. Wave equation for a conducting medium - Plane waves in lossy
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dielectrics - Propagation in good conductors - Skin effect. Linear, Elliptical and circular
polarization - Reflection of Plane Wave from a conductor-normal incidence -
Reflection of Plane Waves by a perfect dielectric - normal and oblique incidence.
Dependence on Polarization. Brewster angle.

MODULE IV WAVE PROPAGATION IN TRANSMISSION LINES 7
Lumped and distributed element models of transmission lines, characteristic
impedance, terminated transmission line - reflection coefficient, wavelength and
velocities of propagation, Transfer Impedance, Standing waves, Impedance matching,
Smith Chart - impedance and admittance chart, scattering matrix.

MODULE V WAVE PROPAGATION IN GUIDED MEDIUM 8
Planar waveguides, TE and TM waves - characteristics, velocities of propagation,
Rectangular waveguides - dominant mode, cut-off wavelength, phase velocity, group
velocity, characteristic impedances,

MODULE VI RADIO WAVE PROPAGATION 4
The three basic types of propagation; ground wave, space wave and sky wave
propagation. Wave tilt of surface wave, Tropospheric wave, Structure of atmosphere,
lonospheric propagation, virtual height, critical frequency, MUF, space wave
propagation, ground wave propagation, forward scatter propagation.
L —45; T - 15; Total Hours —60
TEXT BOOKS:
1. M.N.O.Sadiku: "Elements of Engineering Electromagnetics", 4th Edition,
Oxford University Press, 2007.
2. Edward C. Jordan and Kenneth G. Balmain, "Electromagnetic Waves
and Radiating Systems", 2nd Edition, Prentice Hall Int., 2009.
3. John D Ryder, "Networks, Lines and Fields", 2nd Edition, Pearson India,
2015.
4. William H.Hayt "Engineering Electromagnetics”, 8th Edition, Tata
McGraw - Hill, 2014
REFERENCES:
1. John D Kraus, Ronald J Marhefka, Ahmad S Khan, "Antennas and
Wave Propagation”, 3rd Edition, Tata McGraw Hill, 2006.
2. David M.Pozar, "Microwave Engineering”, 4th Edition, John Wiley, 2013.
3. Ramo, Whinnery and Van Duzer: "Fields and Waves in Communications
Electronics”, 3rd Edition, John Wiley & Sons, 2003
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OUTCOMES:

On completion of the course, students will be able to

. Recall the basic laws of Electromagnetic theory
. Solve the static and time varying electric and magnetic fields
for practical applications.
. Characterize the EM waves in free space and at different boundaries.
. Analyze the wave propagation in different mediums.
. Explain the basic concepts of Transmission lines and waveguides
. lllustrate the types of wave propagation
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ECC2105 ELECTRONIC CIRCUITS LABORATORY L T P
0O 0 2 1

OBJECTIVES:

e To design the biasing circuits for FET and BJT.

e To obtain the characteristics of common emitter and common collector

amplifiers.

e To design multistage amplifiers and oscillators.

e To use modern tools for PCB layouts of electronic circuits.

e To design, simulate and verify the performance of electronic circuits.
PRE-REQUISITES:

e Knowledge on basic concepts of electron Devices and its applications
LIST OF EXPERIMENTS:

1. Design of Biasing networks for BJT & FET and find the operating points &
verification using SPICE / Cadence software.
2. Design & Determination of frequency response, input impedance and output
impedance of CE amplifier.
3. Design & Determination of frequency response, input impedance and output
impedance of CS amplifier.
4. Determination of frequency response, input impedance and output impedance of
two stage RC Coupled Amplifier, Darlington ampilifier.
5. Determination of CMRR of Differential amplifier.
6.Design and Analysis of Feedback Amplifiers
7.Design of Class C Single Tuned Amplifier
8.Determination of frequency response, input impedance and output
impedance of Cascode amplifier
9.Design and Verification of Oscillators
10. Design and fabrication of PCB for basic circuits.
Total Hours =30
REFERENCES:
1. Paul Horowitz and Thomas C. Hayes, “Learning the Art of Electronics: A
Hands-On Lab Course Book”, Cambridge university press, first edition, 2016.
2. S.V. Subrahmanyam , “Experiments in Electronics Paperback” New Central
Book Agency Pvt Ltd, 2011.
3. Owen Bishop, “Electronics - Circuits and Systems”, Elsevier publication, 4th
Edition, 2010.
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4. John Keown “OrCAD PSpice and Circuit Analysis, Pearson Publication, 4th
edition, 2000.

OUTCOMES:

On completion of the course, students will be able to
e Design the biasing circuit for BJT and FET circuits for given operating points
and stability factors.
e Design RC coupled amplifier and Darlington amplifiers for better gain values.
e Design RC and LC type oscillators for different frequency.
e Design tuned amplifier for any given frequency.
e Design PCB layout for simple electronics circuits using modern software tools.
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ECC2106 DIGITAL ELECTRONICS LABORATORY L T P

OBJECTIVES:

e To design and implement the Combinational circuits.
e To verify the functionalities of Flip-flops.

e To design and implement sequential circuits.

e To simulate the Verilog programs using simulators.

PRE-REQUISITES:

L

N

© 0 N O

e Basic knowledge on digital theory
e Familiarity with logic gates, digital electronic devices and its building blocks

IST OF EXPERIMENTS:

. Design and implementation of combinational circuits using logic gates.

. Design and implementation of 4 bit binary Adder/ subtractor and BCD adder
using 1IC7483.

. Design and implementation of 2-Bit Magnitude Comparator using logic gates &
8 Bit magnitude Comparator using IC 7485.

. Design and implementation of 16 bit odd/even parity checker generator using
IC 74180.

. Verification of state tables of R-S flip-flop, J-K flip-flop, T Flip-Flop, D Flip-Flop
Using NAND and NOR gates.

. Design and implementation of asynchronous and synchronous counters.

. Design and Implementation of shift registers using Flip- flops.

. Simulation of combinational and sequential circuits using Verilog HDL.

. Mini project

Total Hours =30

REFERENCES:

1. M. Morris Mano ,Michael D. Ciletti “Digital Design With an Introduction to the
Verilog HDL”5th Edition, Pearson Education, 2013

2. Charles H. Roth, "Fundamentals of Logic Design", 7th Edition, Global
Engineering: Tim Anderson, 2014.

3.Donald P. Leach and Albert Paul Malvino, "Digital Principles and
Applications"”, 6th Edition, Tata McGraw Hill Publishing Company Limited, New
Delhi, 2009
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4. R.P. Jain, "Modern Digital Electronics", Tata McGraw Hill, 4th Edition. New
Delhi, 2010.

OUTCOMES:

On completion of the course, students will be able to

Analyze and design digital logic circuits applying the knowledge of
number systems, codes and Boolean algebra.

Design simple combinational circuits containing logic gates, multiplexer,
encoder and decoder

Design simple sequential circuits containing latch circuit and flip-flop
circuits.

Identify, formulate and solve engineering problems in the area of digital
logic circuit design to meet desired needs within realistic constraints.
Use the techniques, skills and modern engineering tools such as logic
works and Verilog HDL, necessary for engineering practice

Function on multi-disciplinary teams through digital circuit experiments
and projects

B.S. Abdur Rahman Crescent Institute of Science and Technology 101



B.Tech. Electronics and Communication Engineering Regulations 2017

SEMESTER IV
ENC 2282 WRITTEN COMMUNICATION L T P

OBJECTIVES:

e To help students identify content specific vocabulary and learn its
usage.

e To expose them to reading for specific purposes, especially in
professional contexts.

e To expose them to the process of different kinds of formal writing.

e To help them learn corporate correspondence for different purposes.

e To train them in preparing effective applications with resumeé

e To make them write different types of reports.

MODULE | 4
Introduction - process of writing — Fundamentals of academic and professional
writing — Understanding short, real world notices, messages, etc.

MODULE I 4
Reading industry related texts (ex. Manufacturing, textile, hospitality sector etc.)
for specific information.

Writing Instructions and recommendations

MODULE 1l 6
Understanding format and conventions of writing email, memo, fax, agenda and
minutes of the meeting.

Writing email, memo, fax, agenda and minutes of the meeting for various
purposes (industry specific)

MODULE IV 6
Viewing letter of application and Résumé, letter calling for an interview, letter of
inquiry and Promotional letter

Writing Functional résumé and letter of application using Edmodo,

MODULE V 6
Viewing a Video and reading a case study (industry specific) — collaborative
writing using Edmodo —reading and information transfer

Writing reports-  Survey, feasibility and progress — exposure to discipline
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specific reports

MODULE VI 4
Writing Statement of purpose (Higher Education)-- Justifying and writing about
one’s preparedness for job (Statement of Purpose highlighting strengths and
weaknesses) — Peer evaluation skills through Edmodo.

P —30; Total Hours =30
REFERENCES:

1. Riordan,D (2013). Technical Report Writing Today. Cengage Learning,
10" edition. USA.

2. Oliu, W. E., Brusaw, C.T., & Alred, G.J.(2012). Writing that Works:
Communicating Effectively on the Job . Bedford/St. Martin’s. Eleventh
Edition.

3. Garner, B.A. (2013). HBR Guide to Better Business Writing (HBR Guide
Series). Harvard Business Review Press. USA.

4. Sharma, R.C. & Krishna M. (2002). Business Correspondence and
Report Writing. Tata MacGraw — Hill Publishing Company Limited, New
Delhi.

5. Macknish, C. (2010). Academic and Professional Writing for Teachers.
McGraw-Hill Education. USA.

6. Whitby, Norman (2014). Business Benchmark: Pre-Intermediate to
Intermediate. Cambridge University Press, UK.

OUTCOMES:
On completion of the course, the students will have the ability to

e Identify content specific vocabulary and also use them in appropriate
contexts.

e Demonstrate reading skills with reference to business related texts.

e Draft professional documents by using the three stages of writing.

e Create different types of documents for various corporate
correspondences.

e Write effective letter of applications, résumé and statement of
purpose.

e Write business related reports efficiently.
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ECC2201 DIGITAL SIGNAL PROCESSING L T P C
3 1 0 4
OBJECTIVES:
¢ Implementation of discrete Fourier transform and its applications in digital Filter
design.
e Familiarize on design of FIR and IIR Digital filters.
e To understand the concept of quantization noise and its effects in multi-rate
signal processing.
e To introduce signal processing concepts in systems having more than one
sampling frequency.
e To study the architecture and features of digital signal processor

PRE-REQUISITES:

e Knowledge on Signals and systems
MODULE | DISCRETE FOURIER TRANSFORM 8+3
Introduction to Discrete Fourier Transform, Direct computation of DFT and Inverse
DFT, Properties of DFT, Radix-2FFT algorithms -Decimation in Time, Decimation in
Frequency algorithms.

MODULE 1l DESIGN AND IMPLEMENTATION OF IIR FILTERS 8+3
Design of Low Pass Butterworth filters & Chebyshev filters- analog to analog
transformation - Analog to digital transformation, Bilinear transformation - prewarping,
Impulse invariant transformation.

MODULE 1l DESIGN AND IMPLEMENTATION OF FIR FILTERS 8+3
Amplitude and phase responses of FIR filters - symmetric and anti-symmetric impulse
response, Frequency response of FIR filters, Linear phase filters - Windowing
techniques for design of Linear phase FIR filters - Rectangular, Hamming, Hanning
windows.

MODULE IV FINITE WORD LENGTH EFFECTS 8+3
Representation of numbers - Fixed point and binary floating point number
representation - comparison, errors due to truncation and rounding- off, Quantization
noise - derivation for quantization noise power at the input and output of a digital filter,
Co-efficient quantization error -product quantization error, Round-off effects in digital
filters, Limit cycle oscillation .

MODULE V MULTIRATE DIGITAL SIGNAL PROCESSING 8+3
Interpolation and Decimation, Decimation by an integer factor, Interpolation by an

B.S. Abdur Rahman Crescent Institute of Science and Technology 104



B.Tech. Electronics and Communication Engineering Regulations 2017

integerfactor, Sampling rate conversion by a rational factor, Time and frequency
domain descriptions - Quadrature Mirror Filter banks - Sub-band Coding.

MODULE VI DIGITAL SIGNAL PROCESSORS 5
Introduction to DSP processor - Harvard and Von Neumann architecture - Pipelining -
Architecture of TMS320C5X and C54X, Overview of instruction set of TMS320C5X
and C54X.
L —45; T - 15; Total Hours —60
TEXT BOOKS:
1. John G Proakis, Dimtris G Manolakis, "Digital Signal Processing Principles,
Algorithms and Application”, 4t Edition, PHI, 2009.
2. B.Venkataramani, M. Bhaskar, "Digital Signal Processor Architecture,
Programming and Application”, 2" Edition, TMH 2002.

REFERENCES:

1. Alan V Oppenheim, Ronald W Schafer, John R Back, "Discrete Time Signal
Processing", 2" Edition, PHI, 2000.

2. Avtar Singh, S.Srinivasan, "DSP Implementation using DSP microprocessor with
Examples from TMS32C54XX", 3"Edition, Thomson / Brooks Cole Publishers,
2003.

3. Johny.R.Johnson, "Introduction to Digital Signal Processing”, 2" Edition,
Prentice Hall, 2002.

4. S.K.Mitra, "Digital Signal Processing- A Computer based approach", 4™ Edition,
Tata McGraw-Hill, New Delhi, 2011.

OUTCOMES:
On completion of the course, students will be able to
* Represent discrete-time signals in the frequency domain, using z-transform
and discrete Fourier transform (DFT).
* Analyze the basic forms of FIR and IIR filters and, to design filters with
desired frequency responses.
* Analyze the effect of finite word length in the DSP systems.
* Implement the multirate processing fundamentals using decimation and
interpolation.
» lllustrate the basic architecture of digital signal processors.
* Apply digital signal processing concepts in audio, video signals etc.
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ECC2202 LINEAR INTEGRATED CIRCUITS L T P C

OBJECTIVES:

* To describe the characteristics and internal circuit of op-amps.

* To Characterize the differential amplifiers and current sources

* To design the various linear and non-linear applications of op-amps.

+ To design and characterize the data converters and active filters.

* To explain and characterize the special purpose ICs like PLL, Timer IC, voltage
regulators, switched capacitor filters.

PREREQUISITES:
* Comprehensive knowledge in Network Analysis and Synthesis
» Knowledge in Electronic circuits

MODULE | INTRODUCTION AND CIRCUIT CONFIGURATION OF 8
LINEAR ICS

OP-AMP fundamentals, differential amplifier, current mirror, active load, level shifter,

output stage; ac and dc characteristics, basic building blocks of OP-AMP.

Feedback Amplifiers: General feedback structure, properties of negative feedback,

basic feedback topologies, determination of loop-gain, stability problem.

MODULE I LINEAR APPLICATIONS OF OPERATIONAL 8
AMPLIFIERS

Linear circuits using operational amplifiers and their analysis: virtual ground, Inverting

and non-inverting modes; adder, subtractor, difference amplifier; common mode

rejection ratio (CMRR), Differentiator, Integrator, V to | converter and | to V converter,

Instrumentation Amplifier, sine wave Oscillators, Log and Antilog amplifiers. Designing

linear power supply using op amp.

MODULE llI NON LINEAR APPLICATIONS OF OPERATIONAL 8
AMPLIFIERS AND ANALOG MULTIPLIER

Precision rectifier, Comparator, Application of comparator, Schmitt trigger,

Multivibrators, Triangular wave generator. Analysis of four quadrant (Gilbert cell) and

variable trans conductance multiplier, DC analysis of Gilbert multiplier cell, Application

of Gilbert cell as complete analog multiplier, modulator and phase detector.
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MODULE IV DAC and ADC 7
Analog switches, High speed Sample and Hold circuit. DAC techniques: Weighted
Resistor, R-2R ladder, Inverted R-2R ladder, ADC techniques: Flash type, Counter
type, Successive approximation, Single slope and Dual slope.DAC and ADC
specifications - Linearity, accuracy, Monotonicity, Settling time and stability.

MODULE V TIMER IC AND PLL 8
555 timer IC, Applications: Astable and Monostable operation, Active filters, PLL and
Closed loop analysis of PLL, Applications of PLL: Frequency translation, AM, FM and
FSK modulators and demodulators.

MODULE VI SPECIAL PURPOSE ICS 6
IC Voltage regulators — General purpose ,variable regulator Switched capacitor filter-
IC MF10, Frequency to Voltage and Voltage to Frequency converters, Audio Power
amplifier, Video Amplifier, Isolation Amplifier, fiber optic IC- IC transducers.
Total Hours — 45
TEXT BOOKS:
1. D. Roy Choudhry, Shail Jain, "Linear Integrated Circuits", 2nd Edition, New Age
International Pvt. Ltd., 2011.
2. Gray and Meyer, 'Analysis and Design of Analog Integrated Circuits', 4th
Edition, Wiley International, 2009.
3. Sergio Franco, “Design with Operational Amplifiers and Analog Integrated
Circuits”, TMH. 2007.

REFERENCES:

1. J.Michael Jacob, 'Applications and Design with Analog Integrated Circuits', 4th
Edition, Prentice Hall of India, 1996.

2. Ramakant A. Gayakwad, 'OP-AMP and Linear IC's', 3rd Edition, Prentice Hall /
Pearson Education

3. Millman.J. and Halkias.C.C. 'Integrated Electronics', 2ndEdiiton, McGraw-Hill,
1972.

4. William D.Stanely, 'Operational Amplifiers with Linear Integrated Circuits'.4th
Edition, Pearson Education, 2004

5. Sedra & Smith, "Micro Electronic Circuits", 5th Edition, Oxford University Press,
2004.
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OUTCOMES:
On completion of the course, students will be able to

1.

o 0 bk Wb

Determine the difference between ideal and practical AC & DC characteristics
of an Operational Amplifier.

Differentiate linear and non-linear applications of operational amplifiers
Generate waveforms using Op-Amp.

Identify the special purpose ICs

Apply IC 555 and PLL for different applications

Design and analyze a circuit using ICs, based on the requirement.
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ECC2203 COMMUNICATION THEORY AND SYSTEMS L T P C
3 0 0 3
OBJECTIVES:

* Introduce various continuous wave modulation techniques.

» Differentiate all types of amplitude modulation systems based on transmission
bandwidth, transmitted power and system complexity

* Apply the knowledge of vestigial side band modulation in television system.

« Compare amplitude modulation and angle modulation with respect to
performance parameters.

* Analyze the noise performance of various analog receivers.

» Distinguish various pulse modulation and Multiplexing techniques.

PREREQUISITES:

. Fundamentals of Electronic circuit design and its function
. Knowledge on Signals and Systems and Random Process
MODULE | AMPLITUDE MODULATION 8

Overview of communication systems-electromagnetic spectrum-ranges and
application areas. Need for modulation, Principles of amplitude modulation.
Generation of AM wave: square law modulator, switching modulator. Detection of AM
waves: square law detector, envelop detector. Generation of DSBSC waves:
balanced modulator, ring modulator. Coherent detection of DSBSC modulated waves.
Costas loop.

MODULE 1l SSB AND VSB MODULATION 8
Single side-band modulation - Phase discrimination method for generating an SSB
modulated wave, Demodulation of SSB waves. Vestigial side band modulation -
Generation of VSB modulated wave, Envelop detection of VSB wave plus carrier,
Frequency translation, Frequency division multiplexing, Application: Radio
broadcasting, AM radio.

MODULE llI ANGLE MODULATION 8
Angle modulation - Frequency modulation, transmission bandwidth of FM signals,
frequency spectrum, phase modulation, relationship between FM&PM, narrow band
FM & wide band FM. Generation of FM waves: direct method, indirect method of FM
generation. Detection of FM waves: Balanced frequency discriminator, Zero crossing
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detectors, Phase locked loop, Fosterseely discriminator, ratio detector.

MODULE IV NOISE THEORY 7
Sources of noise - shot noise, thermal noise, white noise, Noise bandwidth, Noise
temperature, Noise figure - Measurement of noise figure, Signal in presence of noise,
Narrow band noise. Noise in continuous wave modulation-Noise in SSB and DSB -
SC receiver, Noises in AM receiver threshold effect.

MODULE V PULSE MODULATION AND MULTIPLEXING 7
TECHNIQUES

Sampling of Signals- Pulse modulation - Generation and detection of PAM, PWM and

PPM. Multiplexing- TDM, FDM.

MODULE VI BROADCAST AND TELEPHONE SYSTEMS 7
AM and FM radio broadcast systems, Television systems and scanning principles, TV
signal transmission and reception, Telephone systems.

Total Hours —45

TEXT BOOKS:

1. Simon Haykin, "Communication System", 5" Edition, John Wiley & Sons, 2009.

2. A. Bruce Carlson, Paul B. Crilly,“Communication Systems” McGraw-Hill , 5
Edition, 2011

3. Taub & Schilling, Gautam Sahe, "Principles of Communication Systems", 3
Edition, TMH, 2008.

4. Wayne Tomasi, "Electronic Communication Systems: Fundamentals Through
Advanced", 6™ Edition, Pearson Education, 2007.

5. R.R. Gulati “Modern Television Practice: Principles, Technology and Servicing”
2" edition, New Age International Publications — 2007

REFERENCES:

1. Roddy and Coolen, "Communication Systems”, 4™ Edition, PHI learning, New
Delhi, 2003.

2. George Kennedy and Bernard Davis, "Electronic Communication Systems", 4"
Edition, Tata McGraw Hill, 2008.

3. K.N.Hari Bhat & Ganesh Rao, "Analog communications”, 2" Edition, Pearson
Publication, 2008.

4. J.G. Proakis and M. Salehi, Communication Systems Engineering, 2" Edition,

B.S. Abdur Rahman Crescent Institute of Science and Technology 110



B.Tech. Electronics and Communication Engineering Regulations 2017

Prentice Hall, 2002.
5. A.M.Dhake “TV and Video Engineering” Tata Mcgraw Hill,2001

OUTCOMES:

On completion of the course the students will be able to

+ Explain continuous wave modulation techniques.

+ Differentiate and analyze the performance of AM, DSB-SC, SSB and VSB
systems.

« Compute the performance parameter for noise analysis in various analog
receivers

» Design different types of pulse modulation system and its multiplexing
techniques.

» Apply suitable analog / pulse modulation techniques for signal transmission.

» Describe the television system and scanning principles.
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ECC2204 MICROPROCESSORS & MICROCONTROLLERS L T P C
3 0 0 3

OBJECTIVES:

To illustrate the architecture of 8085 & 8086 microprocessors.

To introduce the programming and interfacing techniques of 8086

microprocessor.

* To analyze the basic concepts and programming of 8051 microcontroller

+ To develop the interfacing circuits for various applications of 8051
microcontroller

+ To make use of ARM board for various applications

PREREQUISITES:
. Knowledge on Digital Electronics.

MODULE | ARCHITECTURE OF 8086 MICROPROCESSOR 8
Introduction to the architecture of 8085 Microprocessor, 8086 Microprocessor —
Architecture - Register Organization - Memory Organization - Minimum Mode bus
cycle - Maximum Mode bus cycle -Timing Diagram - Interrupts & Service Routine.

MODULE 1l PROGRAMMING OF 8086 6
Addressing modes - Instruction set — Data transfer instructions, Arithmetic
Instructions, Logical instructions, String manipulation instructions and control transfer
instructions - Assembly language Programming.

MODULE 1lI INTERFACING WITH 8086 MICROPROCESSOR 9
Memory interfacing - Interfacing with peripheral ICs like 8251 - serial 1/0, 8255-
parallel 1/O, 8254-programmable interval timer, 8279-Keyboard display controller,
8257-DMA, LEDs, LCDs, ADCs and DACs.

MODULE IV 8051 MICROCONTROLLER 8
Architecture of 8051 — Special Function Registers (SFRs) — I/O Ports and Memory
organization — Instruction set — Addressing modes - Assembly language

programming.

MODULE V INTERFACING WITH 8051 MICROCONTROLLER 8
Programming 8051 Timers - Serial Port Programming - Interrupts Programming —
LCD & Keyboard Interfacing — ADC, DAC & Sensor Interfacing — External Memory
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Interface - Stepper Motor interface.

MODULE VI INTRODUCTION TO ARM PROCESSOR 6
ARM architecture - ARM Organization and Implementation - ARM Instruction Set.

Total Hours — 45
TEXT BOOKS:

1. A.K. Ray and K.M.Burchandi, “Advanced Microprocessors and Peripherals
(Third Edition)", McGraw Hill International Edition, 2012.

2. Mohammed Ali Mazidi and Janice Gillispie Mazidi, "The 8051 Microcontroller
and Embedded Systems", 2" Edition, Pearson Education Asia, New Delhi,
2003.

3. Steve Furber, “ARM System-on-Chip Architecture”, 2" Edition, University of
Manchester, Addison-Wesley Professional, 2001.

REFERENCES:

1. Yu-Cheng Liu, Glenn A.Gibson, “Microcomputer Systems: The 8086 / 8088
Family — Architecture, Programming and Design”, Second Edition, Prentice Hall
of India, 2007.

2. Kenneth J Ayala, "The 8051 Microcontroller Architecture Programming and
Application”, ond Edition, Penram International Publishers (India), New Delhi,
1996.

3. Doughlas V.Hall, “Microprocessors and Interfacing, Programming and
Hardware”, TMH, 2012.

OUTCOMES:

On completion of the course, students will be able to

+ lllustrate the organization of registers and memory in microprocessors and
microcontroller.

» Prioritize interrupts for executing the respective ISR.

+ Identify the addressing mode and calculate the number of T-states required for
the execution of an instruction

* Develop assembly language programs suitable for real time applications using
microprocessors / microcontroller.

* Explain the different interfacing devices.

» Design and develop applications using ARM boards.
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ECC2205 MICROPROCESSOR AND L T P
MICROCONTROLLER LABORATORY 0O 0 2 1
OBJECTIVES:
* To introduce the concept of Assembly Language Programming (ALP).
* To develop skills in assembly language programming to interface 8086 with
various modules.
» To familiarize students on programming and interfacing of 8051 Microcontroller.
» To introduce applications using ARM board.

PREREQUISITES:
» Knowledge on Digital Electronics.
» Comprehensive knowledge on the instruction set of 8086 Microprocessor &
8051 Microcontroller.

LIST OF EXPERIMENTS:

8086 Microprocessor basic programs

1. 16 bit Arithmetic operation

2. Sorting of an array

8086 Microprocessor interfacing programs

3. Stepper motor interface

4. Generate an interrupt using 8253 timer.

5. Program to display a string of characters using Keyboard display (8279).

6. Interfacing PPI (8255).

8051 Microcontroller basic and interfacing programs

7. 16 bit Arithmetic operation

8. Interfacing ADC

9. Interfacing DAC

10. Communication between 8051 kit and PC using USART (8251)

11. Interfacing Traffic Light Control

12. Study on ARM Processor

Total Hours — 30
REFERENCES:

1. Doughlas V.Hall, “Microprocessors and Interfacing, Programming and
Hardware”, TMH, 2012.

2. Yu-Cheng Liu, Glenn A.Gibson, “Microcomputer Systems: The 8086 / 8088
Family — Architecture, Programming and Design”, Second Edition, Prentice Hall
of India, 2007.
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3. AKK. Ray and K.M.Burchandi, "Intel Microprocessors Architecture Programming

and Interfacing”, 2" Edition, McGraw Hill International Edition, 2000.

4. William Hohl and Christopher Hinds “ARM Assembly Language: Fundamentals

and Techniques”, Second Edition, CRC Press is an imprint of Taylor & Francis
Group, 2015.

OUTCOMES:
On completion of the course, students will be able to

Develop the assembly language program for the basic arithmetic and logical
operations of 8086 Microprocessor and 8051 Microcontroller.

Interface different peripheral devices with Microprocessor/Microcontroller.
Analyze the errors during the execution of program.

Develop applications using Microprocessor/Microcontroller based systems.
Interface Microcontroller and PC.

Design and develop programs for various applications using Microprocessor/
Microcontroller.
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ECC2206 DIGITAL SIGNAL PROCESSING L T P
LABORATORY 0O 0 2 1
OBJECTIVES:

+ Toimplement Linear and Circular Convolution
* Toimplement FIR and IIR filters

* To study the architecture of DSP processor

+ To demonstrate Finite word length effect

PREREQUISITES:
» Basic concepts of Signals and systems
* Fundamentals of various transforms.

LIST OF EXPERIMENTS USING SIMULATION TOOL
1. Frequency response of LTI system.
Linear convolution/Circular convolution
Discrete Fourier Transform& Fast Fourier Transform
Design of IR filter using Impulse invariant and Bilinear transformation
Design of FIR filter using windows
Sampling and reconstruction of a signal

N o ok o

Sampling rate conversion-interpolation & decimation.

LIST OF EXPERIMENTS USING DSP PROCESSOR
8.Linear convolution using TMS320C54X
9.Circular convolution using TMS320C54X
10. Discrete Fourier Transform using TMS320C54X
11. Inverse Discrete Fourier Transform using TMS320C54X
12. Mini project
Total Hours — 30
REFERENCES:
1. S.K.Mitra, "Digital Signal Processing- A Computer based approach”, 4™ Edition
Tata McGraw-Hill, New Delhi, 2013.
2. Nasser kehtarnavaz and Namjin Kim, “Digital Signal processing system-level
design using LabVIEW”, Newnes- Elsevier,2005.
3. B.Venkataramani, M. Bhaskar, "Digital Signal Processor Architecture,
Programming and Application”, 2nd Edition, TMH 2002.
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OUTCOMES:
On completion of the course, students will be able to

Use DSP tools to analyze discrete time signals and systems

Analyze the properties of discrete time signals and systems and identify its
implication for practical systems.

Evaluate and plot the frequency, magnitude and phase response of linear time-
invariant systems using simulation tools.

Evaluate the discrete Fourier transform (DFT) of a sequence, use the FFT to
compute DFT and implement using DSP processor.

Implement convolution using DSP processor.

Design digital IR and FIR filter.
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ECC2207 LINEAR INTEGRATED CIRCUITS L T P C

LABORATORY

OBJECTIVES:

To understand the characteristics of operational amplifier

To categorize the linear integrated circuits and available ICs with its basic
functionalities

To apply operational amplifiers in linear and nonlinear applications

To acquire the basic knowledge of special function ICs like PLL, regulators
To use Elvis board and SPICE, Netlist software for circuit design

To become skilled with the functions of linear integrated circuits

PREREQUISITES:

Basic knowledge on circuits and circuit theory
Knowledge on dual power supply connections.

LIST OF EXPERIMENTS:
DESIGN AND TESTING OF

1.

7.
8.
9.

Inverting and Non-Inverting Amplifiers and Voltage follower — Application as
Buffer/Isolator.

. Adder, Subtractor, Difference amplifier, Integrator, Differentiator — Application

of Analog computation.

Instrumentation Amplifier — Signal extraction from sensor and measurement of
CMRR

Active Butterworth Filters — As distortion eliminators in Audio amplifiers
Multivibrators and Schmitt Trigger using operational amplifier — Function
generator

Phase shift and Wien bridge oscillators using operational amplifier — Variable
low frequency generator.

Design of Multivibrators using 555 timer — Clock Pulse generator.

PLL characteristics and its application as Frequency Multiplier.

DC power supply using LM317 and LM723.

10. Study of SMPS
11. Simulation using PSpice, Netlist of above experiments

12. Mini project using above experiments

Total Hours — 30

REFERENCES:
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1. D. Roy Choudhry, Shail Jain, "Linear Integrated Circuits", 2nd Edition, New Age
International Pvt. Ltd., 2011.

2. Gray and Meyer, 'Analysis and Design of Analog Integrated Circuits', 4th Edition,
Wiley International, 2009.

3. William D.Stanely, 'Operational Amplifiers with Linear Integrated Circuits'.4th
Edition, Pearson Education, 2004.

4. Sergio Franco, "Design with Operational Amplifiers and Analog Integrated
Circuits", 3rd Edition, Tata McGraw-Hill, 2002.

OUTCOMES:
On completion of this course the student will be able to:
e Estimate the DC and AC Analysis of operational amplifiers.
e Design and implement circuits using Op amp to perform various mathematical
operations.
e Design and demonstrate the sinusoidal and non-sinusoidal oscillators using
Op-AMP
¢ Design filters using Opamp and perform experiment on frequency response
e Develop and analyze various multivibrator circuits using OP amp and 555
Timer IC
e Analyze the working of PLL and use PLL as frequency multiplier

B.S. Abdur Rahman Crescent Institute of Science and Technology 119



B.Tech. Electronics and Communication Engineering Regulations 2017

SEMESTER V

MSB 3181 LEADERSHIP & CEO TRAINING L T P C

OBJECTIVES:

The course aims at

e Bringing about positive transformation in students’ attitude.

e Building unique leadership competencies that would ensure successful
transition of students across all career stages.

e Sensitizing students to identify their strengths & weakness and training
them to deal with it

e Assisting students in enhancing their expressive ability and inducing a
high level of self confidence to manage both business and emotions

e Training students to become more adaptable and flexible to changing
business environment

MODULE | INTRODUCTION TO LEADERSHIP 12
Leadership concept - meaning, definitions, importance of leadership, leadership
traits. Leadership functions- general functions, listening, observing, managing
and decision making. Components of leadership - leaders, followers and
situation. Leadership theories — Trait theory, Skills theory, Style theory,
Situational theory, Transformational theory, Transactional theory, Path Goal
Theory and LMX. Assessing emotional intelligence and exploring the
capabilities and inherent traits through psychometric tests - Multi factor
leadership questionnaire and personal reflections

MODULE 1 LEADERSHIP STYLE AND COMMUNICATION 08
Leadership styles-visionary, Coaching, Affiliative, Democratic, Pacesetting
Commanding, Transformational, Transactional. Autocratic, Participative,
Laissez-Faire Leader versus Managers. Leadership communication - Rationale,
tactic, assertive, formal, informal, communication in crisis- leadership and
negotiations, Leadership Presentations-convincing and impressive style

MODULE 1l LEADERSHIP ROLES 08
Facets of leadership- Leader as an individual — personality and leadership,
values, attitudes and ethics of a leader. Leader as a relationship builder-
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empowering people to meet higher order needs, initiating organization wide
motivational programs, involvement with all stakeholders- focusing on
organization growth. Leader as an inspirer- motivation and leadership,
recognizing and appreciating contributions, empowering others to lead Leader
as an innovator —leader’s role in shaping culture and values in an organization.
Leader as a Liaison- Leader as team player

MODULE IV LEADERSHIP CHALLENGES AND STRATEGIES 09
Challenges in leadership: Perception of organization culture and values,
interpreting the power dynamics in the organization, establishing work life
balance. Bad leadership — Reasons and impact.-Case Study of Marissa Mayer-
Yahoo.Inc Organizational transformation through efficient leaders-Case study of
Apple Inc. Blue Ocean Leadership-Steps to Blue ocean Leadership-Four Pillars
of Blue Ocean leadership-Blue Ocean leadership grid

MODULE V LEADERSHIP AND CEO TRAINING 08
Leader as a CEO: Traits of a successful CEO, Key responsibilities of a CEO,
the path to be a CEO ,Training on Board Room Discussions, Meeting the CEO
—Live sessions with industry CEO’s. Requirements of Leadership: - Cognitive
skills, Interpersonal skills, Business skills, Strategic skills. Role of Emotional
Intelligence in taking up key-positions in the organization.
Teaching Pedagogy:
Nurturing — Based on the identified strengths and weaknesses, training will be
given to enhance the strengths and overcome the weakness.
Assessment - Continuous evaluation will be effected through group
discussions, oratory assignments and situational enactments. Pre-and post-
training assessment through peer reviews and faculty feedback.
Sustained development — Training will be imparted for self-development and
monitoring of leadership skills to ensure sustained applicability of the skills
learnt.
L — 45; Total Hours — 45

REFERENCES:

1. Andrew J DuBrin. “Leadership: Research Findings, Practice, and Skills”,

8™ Edition, South-Western College Pub, 2015.
2. Yukl G, “Leadership in Organisations”, 8" Edition, Pearson Education,
2013.
3. Richard L Daft , “Leadership”, 5™ Edition, South Western Cengage
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Learning 2012.

4. Stephen P. Robbins and Timothy A. Judge. “Organizational Behaviour”,
15" Edition, New Delhi: Pearson, 2013.

5. Fred Luthans, “Organizational Behavior, An Evidence Based Approach”,
12" Edition, New Delhi: McGraw Hill Education, 2013.

6. Emotional Intelligence, Why it can matter no more than 1Q by Daniel
Goleman (include a book) Publisher: Bloomsbury Publishing India
Private Limited; Latest edition (2017)

7. Primal Leadership: Unleashing the Power of Emotional Intelligence
by Prof Daniel Goleman, Richard Boyatzisand McKee ,Harvard
Business Review Press

Recommended Readings:

1. Jim Collins, (2001). “Good To Great: Why Some Companies Make the
Leap...And Others Don't", Random House Publishers India Pvt.Ltd, New
Delhi

2. George, B. with Sims, P. True North: Discover Your Authentic
Leadership, The Times Group Books; First edition (1 October 2015)

3. Kim, W. C., & Mauborgne, R. A. (2014). Blue ocean strategy, expanded
edition: How to create uncontested market space and make the
competition irrelevant. Harvard business review Press.

4. Leadership Wisdom by Robin Sharma Jaico Publishing House;

OUTCOMES:
The students will be able to
e Explore through self-introspection one’s own leadership style, their
strength and weakness
e Gain self confidence to lead a team in the organization
e Realize the role of leadership in making or breaking of an organization
e Acquire the practice of self introspection and development of leadership
competencies thorough continuous efforts
e Manage their own emotions as well as other resulting in successful
relationship building with all stakeholders
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ENC 3181 COMMUNICATION AND SOFT SKILLS-ICAREER L T P C
CHOICE 0O 0 2 1

OBJECTIVES:
e To create awareness of industrial trends and market demands.
e To encourage students to explore career opportunities in an industry and
evaluate themselves in relation to industry preparedness

MODULE | 6
Knowledge about specific industry-Discussion with industry experts --Self evaluating career
prospects through survey questionnaire (based on his/her eligibility for taking up a job
(industry preparedness)

MODULE 1l 6
. Knowing case studies of industries(pertaining to students’ choice of career)- Reading and
discussing about job markets-goal setting, working on creativity.

MODULE 1l 4

SWOC analysis and discussing outcomes--exploring mini projects or case studies of latest
industries.

MODULE IV 6
Writing statement of purpose pertaining to career choice---- Qutcomes

MODULE V 8
Project or case study presentations (Presentation in pairs) -mini project report or case study
report.
Total Hours — 30
REFERENCES:
1. Brown,D.(2002). Career Choice and Development. Wiley,J. & Sons.USA
2. Lore,N.(1998). The Pathfinder: How to Choose or Change Your Career for a Lifetime
of Satisfaction and Success. Simon & Schuster.USA.
3. Shell, G.R.(2013). Springboard Launching your Personal Search for
Success.Portfolio.USA.

OUTCOMES:
After the completion of the course, students would be able to
e Speak about their career choice.
e Self evaluate their strengths and weaknesses and speak about it.
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e Make effective presentations on case studies or relating to projects.
e Write the statement of purpose relating to their career choice.
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ECC3101 DIGITAL COMMUNICATION L T P C

OBJECTIVES:

e To understand the building blocks of digital communication systems.

e To give an overview of the design of digital communication systems.

e To introduce the basic concepts of digital modulation of baseband and
passband signals.

e To give an exposure to information theory, source coding and error control
coding.

e To discuss about the spread spectrum modulation schemes.

PREREQUISITES:
e Basic knowledge on Probability and random process.
e Fundamentals of Analog Communication.

MODULE | SAMPLING AND QUANTIZATION PROCESS 12
Digital communication systems — Functional description, Channel classification,
Mathematical Models of Communication Channel, Sampling theory, Sampling
theorem- Impulse sampling , flat top sampling, Sampler implementation: Quantization
— Uniform and Non uniform.

MODULE 1l WAVEFORM CODING TECHNIQUES AND BASEBAND 10
SIGNALING

Pulse Code Modulation, Differential pulse code modulation, Delta modulation,

Adaptive delta modulation, Line Codes & their properties - Matched filter — I1SI, Signal

Design for zero ISI and Ideal Nyquist's Pulse for distortionless baseband data

transmission - Correlative coding - Eye pattern, Adaptive Equalization.

MODULE 1lI BAND PASS SIGNALING 11
Geometric Representation of signals, Conversion of the continuous AWGN Channel
into a Vector Channel, Optimum receivers using coherent detection - Generation,
detection, PDF and BER of Coherent BPSK, BFSK, and QPSK - Principles of MSK
and QAM - Non-Coherent Modulation Techniques —BFSK- Principle of DPSK.

MODULE IV INFORMATION THEORY 9
Entropy —Source coding theorem - Lossless data Compression Algorithms- Prefix
coding, Huffman and Shannon-Fano codes. - Mutual information - Channel capacity -
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Channel coding theorem.

MODULE V ERROR CONTROL CODING 9
Error control using forward error correction, Discrete memoryless channels, - Linear
Block codes —Syndrome and properties- Hamming codes - Cyclic codes-Convolution
codes - Viterbi Decoder - Trellis Coded Modulation.

MODULE VI SPREAD SPECTRUM TECHNIQUES 9
Spread Spectrum Codes - PN sequence - Auto correlation and Cross correlation
properties - M Sequences - Direct Sequence Spread Spectrum - Code

synchronization, Processing Gain - Jamming Resistance - CDMA - Frequency Hop
Spread Spectrum.

L —45; T - 15; Total Hours —60

TEXT BOOKS:
1. Simon Haykin, “Digital Communication System”, John Wiley & Sons 2014.
2. John G. Proakis, "Digital Communication”, 4th Edition, McGraw Hill Higher
Education, 2000.
3.
REFERENCES:
e Leon W. Couch, "Modern Communication Systems: Principles and
Applications", 2nd Edition, Prentice Hall.1995.
e Bernard Sklar, "Digital Communications: Fundamentals and Applications", 2nd
Edition, Prentice Hall, 2001.
e B. P. Lathi, "Modern Digital and Analog Communication Systems", 3rd Edition,
Oxford University Press,1998.
e Roger L. Peterson, David E. Borth and Rodger E. Ziemer, "Introduction to
Spread Spectrum Communications", 1st Edition, Prentice Hall Inc, 1995.

OUTCOMES:

On Completion of the course, students wil be able to
e Explain the fundamental concepts of sampling and quantization.
e To describe the baseband and pass band digital communication.
e Choose different modulation techniques based on the application.
e Apply the suitable source coding and channel coding techniques.
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e Develop secure communication using spread spectrum techniques.
¢ Design and evaluate a digital communication system on need basis.

List of Mini Project Samples (Project Based Learning):
1. Digital modulation and demodulation using MATLAB Simulation.
2. Implementation of duo binary encoding and modified duo binary encoding
Using MATLAB
Analysis of AWGN channel by using Adaptive Equalizer.
Binary step size based LMS Algorithm developed by using MATLAB.
Implementation of MSK in Radio Communication Using MATLAB.
Analysis of Eb/NO Vs BER for BPSK modulation scheme.
QPSK modulation and demodulation using MATLAB simulation.
Channel coding developed using Hamming code techniques by using MATLAB

© N o bk W

simulation.
9. Slow Frequency Hopping Spread Spectrum Implementation.
10.Direct sequence spread spectrum using MATLAB Simulation.
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ECC3102 COMPUTER NETWORKS L T P C

OBJECTIVES:

e Familiarize the student with the basic taxonomy and terminology of the
computer networking region.

e To know about the concepts of data communication and networks.

e To discuss on ISO-OSI model and different protocols.

e To distinguish different protocols of network layer, transport layer and
application layer.

e To provide students with contemporary knowledge in Cryptography and
Security.

PREREQUISITES:

e Basic Knowledge in Computer Architecture
MODULE | DATA COMMUNICATIONS 7
Components and Categories - types of Connections - Topologies-Protocols and
Standards - ISO / OSI model -Modems - RS232 Interfacing sequences

MODULE I DATA LINK LAYER 10
Error - detection and correction - Parity - LRC - CRC - Hamming code - Flow Control
and Error control: stop and wait - go back N ARQ - selective repeat ARQ- sliding
window techniques LAN: Ethernet IEEE 802.3, IEEE 802.4, IEEE 802.5 and IEEE
802.11.

MODULE 1l NETWORK LAYER 9
Packet Switching and Datagram approach - IP addressing methods - Sub netting -
Routing - Distance Vector Routing - Link State Routing - Routers.

MODULE IV TRANSPORT LAYER 7
Duties of transport layer - Multiplexing - Demultiplexing - Sockets — User Datagram
Protocol (UDP) - Transmission Control Protocol (TCP) — Congestion Control - Quality
of services (QOS).

MODULE V APPLICATION LAYER 6
Domain Name Space (DNS)-SMTP, FTP, HTTP, WWW
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MODULE VI CRYPTOGRAPHY&SYSTEM SECURITY 6
Basics of cryptography, classical encryption techniques, Data Encryption Standard
and RSA algorithm, Role of firewalls and types of firewalls.

L — 45;Total Hours —45

TEXT BOOKS:
1. Behrouz A. Forouzan, "Data communication and Networking", Fourth Edition,
Tata McGraw-Hill, 2011.
2. Larry L. Peterson & Bruce Davie, "Computer Networks’: A system Approach",
5th Edition, Morgan Kaufmann Publishers, 2011.
3. William Stallings, Cryptography and network Security”, 6th Edition, Pearson
Education, March 2013

REFERENCES:
1. James.F. Kurose, Keith W.Ross, "Computer Networking: A Top-down
ApproachFeaturing the Internet", SixthEdition, Pearson Education, 2012.
2. Andrew S. Tanenbaum,David J. Wetherall"Computer Networks", 5th Edition,
Pearson Education, 2011.

OUTCOMES:
On completion of the course, students will be able to
e Explain data communication systems and its components.
e Enumerate the layers of OSI model ad TCP/IP.
¢ Implement the error detection and correction techniques in computer networks
e Understand and build the sub-netting and routing mechanisms.
e Compare the operation and features of application layer protocol.
e Have a basic knowledge of the use of cryptography &security issues
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ECC3103 VLSI DESIGN L T P C

OBJECTIVES:

e To provide rigorous foundation in MOS and CMOS digital circuits

e To introduce the fundamental principles of MOS and CMOS process
technology and to examine the basic building blocks of large-scale digital
integrated circuits.

e To introduce the concepts of modeling a digital system using Hardware
Description Language.

e To offer a profound understanding of the design of complex digital VLSI
circuits.

PREREQUISITES:
e Fundamentals and applications of Digital Electronics, Electronic Devices and
Circuits

MODULE | MOS TRANSISTOR PRINCIPLES AND CMOS INVERTER 8
MOS(FET) Transistor Characteristic under Static and Dynamic Conditions, MOS
Transistor Secondary Effects, Process Variations, Technology Scaling, CMOS
Inverter - Static Characteristic, Dynamic Characteristic, Power, Energy, and Energy
Delay parameters.

MODULE 1l COMBINATIONAL LOGIC CIRCUITS 7
Propagation Delays, Stick diagram, Layout diagrams, Examples of combinational
logic design, Elmore’s constant, Dynamic Logic Gates, Pass Transistor Logic, Power
Dissipation, Low Power Design principles.

MODULE 1l SEQUENTIAL LOGIC CIRCUITS 7
Static Latches and Registers, Dynamic Latches and Registers, Timing Issues,
Pipelines, Pulse and sense amplifier based Registers, Nonbistable Sequential
Circuits.

MODULE IV ARITHMETIC BUILDING BLOCKS AND MEMORY 7
ARCHITECTURES

Data path circuits, Architectures for Adders, Accumulators, Multipliers, Barrel Shifters,

Speed and Area Tradeoffs, Memory Architectures, and Memory control circuits.
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MODULE V IMPLEMENTATION STRATEGIES 8
Full custom and Semi-custom design, Standard cell design and cell libraries, FPGA
building block architectures, FPGA interconnect routing procedures.

MODULE VI DESIGN OF VLSI SYSTEMS 8
Basic concepts- identifiers- gate primitives, gate delays, operators, timing controls,
procedural assignments conditional statements, Data flow and RTL, structural, gate
level, switch level modeling, Design hierarchies, Behavioral and RTL modeling, Test
benches, Structural gate level description with examples.

L — 45;Total Hours —45

TEXT BOOKS:

1. Introduction To VLSI Circuits And Systems, John P. Uyemura, John,2009,
Wiley & Sons

2. Jan Rabaey, AnanthaChandrakasan, B Nikolic, “Digital Integrated Circuits: A
Design Perspective”. Second Edition, Feb 2003, Prentice Hall of India

3. N.Weste, K. Eshraghian, “ Principles of CMOS VLSI Design”. Second Edition,
1993 Addision Wesley,

4. Verilog HDL, A guide to digital design and synthesis, Samir Palnitkar, 2010,
PHI

REFERENCES:
1. CMOS Digital Integrated Circuits Analysis, Sung-Mo (Steve) Kang, 2011, TMH
2. Introduction to VLSI Systems: A Logic, Circuit, and System Perspective, Ming
Lo Bin, 2011, CRC Press, ISBN 9781439868591
Principles Of CMOS VLSI Design, Neil H.E, Weste, 2010, Pearson
CMOS Logic Circuit Design, John P Uyemura, 2009, Springer
Verilog for Digital Design, Frank Vahid, Roman Lysecky, Wiely, 2007

o 0 bk W

Digital VLSI Design with Verilog, A Textbook from Silicon Valley Polytechnic
Institute, Williams, John Michael, 2014 Springer

7. Digital Design and Verilog HDL fundamentals, Joseph Cavanagh, 2007, CRC
Press, ISBN

OUTCOMES:
On completion of the course, students will be able to
e Explain data communication systems and its components.
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e Enumerate the layers of OSI model ad TCP/IP.

¢ Implement the error detection and correction techniques in computer networks
e Understand and build the sub-netting and routing mechanisms.

e Compare the operation and features of application layer protocol.

¢ Have a basic knowledge of the use of cryptography &security issues.
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ECC3104 VLSI LABORATORY L T P

OBJECTIVES:
e To learn coding of combinational and sequential circuits using Verilog HDL
e To familiarize the simulation and synthesis tools for FPGAs.
e To estimate power and delay of logic circuits in FPGAs.
PREREQUISITES:
e Principles of Digital Electronics and its systems
e VLSI Design.

LIST OF EXPERIMENTS
Study of Simulation & Synthesis tools.
Design and simulation of basic logic gates.
Design, simulate and synthesis of adders and subtractors using HDL.
Design, simulate and synthesis of Multiplexers & demultiplexers using HDL.
Design, simulate and synthesis of Encoders & Decoders using HDL.
Design, simulation and synthesis of multipliers using HDL.
Design, simulation and synthesis of flip flops using HDL.
Design, simulation and synthesis of Shift registers and Counters using HDL.
Verification of on board LEDs and switches of FPGA using HDL codes.
Design of traffic light controller using HDL .
Design of Real time Clock (2 digits, 7 segment LED displays each for Hour, Minute
and Sec) and verification in the FPGA board.
Simulation for CMOS Inverter Using Xilinx
P —30; Total Hours =30
REFERENCES:
1. Digital Design: With an Introduction to the Verilog HDL, 5th Edition by M Morris
Mano and Michael Ciletti, Pearson publications, 2013.
2. Verilog HDL: A Guide to Digital Design and Synthesis, Second EditionBy Samir
Palnitkar, Prentice Hall PTR, 2003
3. Fundamentals of Digital Logic with Verilog Design, Third Edition, Stephen
Brown, Mc, Graw Hill, 2014

OUTCOMES:
On completion of the course, students will be able to
e Write Verilog code for combinational circuits and sequential circuits
e Simulate the combinational circuits and sequential circuits using Xilinx ISE
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e Synthesize the designed digital circuits using Spartan FPGA Kits.
¢ Implement the designed circuits in FPGA and verify the operation physically

e Estimate the power and delay of the digital circuit from device utilization
summary

e Develop a real time application using Xilinx ISE and FPGA kit
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ECC3105 NETWORKS LAB L T P

OBJECTIVES:

To explain about basic network components and devices in a network

To find out performance of different wired LAN protocols

To analyze wireless LAN protocol

To use different algorithms for finding out shortest path between any nodes
To study and analyze cryptographic algorithm

PREREQUISITES:

Knowledge of basics of network and its protocols
Basics of C language.

LIST OF EXPERIMENTS
Demonstration of network devices and crimping of Ethernet cable.

. Performance Study of ALOHA protocol for packet communication between

nodes in a network.

Performance Study of CSMA protocol for data communication between nodes
in a network.

Performance Study of CSMA — CD protocol for data communication between
nodes in a network.

Performance Study of Token Bus access method in a bus network.
Performance Study of Token Ring access method in a ring network
Performance Study of Stop-and-Wait and Go-back N protocol for data transfer
between two nodes in a network.

WLAN realization and throughput measurement

Simulation of shortest path between any two nodes using Distance Vector
Routing Protocol and Link State Routing Protocol

10. Simulation of Cryptographic algorithm using C program.

P - 30; Total Hours =30

REFERENCES:
1. Behrouz A. Forouzan, "Data communication and Networking", Fourth Edition,
Tata McGraw-Hill, 2011.
2. Larry L. Peterson & Bruce Davie, "Computer Networks’: A system Approach",
5th Edition, Morgan Kaufmann Publishers, 2011.
3. William Stallings, Cryptography and network Security”,6th Edition, Pearson
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Education, March 2013.

OUTCOMES:

On completion of the course, students will be able to

Understand fundamental underlying principles of computer networking devices
Implement basic wired LAN protocol such as ALOHA in a network and find its
performance

Implement IEEE standard protocols for wired LAN such as IEEE 802.3,802.4
and 802.5 and find its performance

Implement wireless LAN protocol in a network and find its performance
Understand the algorithm for finding shortest path between any two nodes in a
network.

Acquire knowledge about cryptographic algorithm used for network security
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ECC3106 COMMUNICATION SYSTEM LABORATORY L T P

0O 0 2 1

OBJECTIVES:

To implement Amplitude modulation, frequency modulation and demodulation
circuit

To analyse the Spectral characteristics of AM and FM signal

To implement the modulation techniques using NI-LABVIEW SOFTWARE

To construct and analyse different converters and mixer circuits.

To develop an application using various analog modulation techniques.

PREREQUISITES:

© 0N o bk wwDNPE

Familiarity with Electronic components, devices and its associated systems
Basics of Electronic circuit design

Knowledge on basic circuit functions

Fundamentals of analog modulation

LIST OF EXPERIMENTS
Design and test the performance of
Amplitude modulator and demodulator.
Frequency modulator and demodulator
Study of spectrum analyzer.
Spectral analysis of AM/FM.
Up converter
Down converter
Mixer circuit
IF Amplifier

10. Frequency Division Multiplexing and demultiplexing
11.Time Division Multiplexing and demultiplexing
12.Labview —AM,FM,Noise Analysis

13.Pulse Modulation Techniques(PAM,PWM,PPM)
14.Mini project

P — 30; Total Hours =30

REFERENCES:

1.

Simon Haykin, "Communication System”, 5th Edition, Wiley India Pvt Ltd,
2009.

Wayne Tomasi, "Electronic Communication Systems: Fundamentals Through
Advanced", 6th Edition, Pearson Education, 2007.
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3. J.G. Proakis and M. Salehi, Communication Systems Engineering, 5th Edition,

Prentice Hall, 2014.

OUTCOMES:

On completion of the course the students will be able to

Design and Implement the modulation techniques for the analysis of signal
communication circuits.

Analyze and design simple modulators & demodulators using diode, transistors
and integrated circuits

Identify, formulate and Perform spectral estimation in the area of
communication engineering to meet desired needs within realistic constraints.
Apply the techniques, skills and modern engineering tools such as NI-
LABVIEW necessary for engineering practice.

Analyze and design the multiplexer and demultiplexer circuits.

Justify and incorporate the modulator and demodulator circuits for various
applications.
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SEMESTER VI
MSB 3182 SOCIAL ENTREPRENEURSHIP L T P C

OBJECTIVES:

e To be able to understand the field of social entrepreneurship and Social
problems

e To be able to describe and understand the traits of social entrepreneurs

e To recognize the social business opportunities

e To synthesize the resource mobilization ways for social entrepreneurship

e To understand the social entrepreneurship models

e To recognize the impact of social entrepreneurship on societies

MODULE | INTRODUCTION TO SOCIAL ENTREPRENEURSHIP 07
Introduction - Emergence and Development of Social Entrepreneurship. Social Problems
in India: An Overview. Social Development: The Indian Scenario. Emergence of Social
Entrepreneurs and Sustainable Solutions to Social Problem. Characteristics and Context
of Social Entrepreneurship .The Role of Social Entrepreneurship in Societies &
Economies.

MODULE I SOCIAL ENTREPRENEURSHIP: DRIVERS AND 07
CHALLENGES

The Drivers of Social Entrepreneurship. Elements of the Social Entrepreneurial

Personality. Challenges of financial constraints. Challenge to attract and cultivate

talented workers. Challenge of evaluation of social entrepreneur impact. Challenge of

scaling and its impact. Cases

MODULE llI SOCIAL ENTREPRENEURSHIP: OPPORTUNITY 07
RECOGNITION

Opportunity Recognition and Planning Process. Opportunities for Social Entrepreneurs.

The Nature of Social Entrepreneurial Opportunities. Social Problems into Opportunities.

Idea development and conceptualization of social problem. Cases

MODULE IV RESOURCE MOBILIZATION FOR SOCIAL VENTURE 08
Resources at Initial Stage. Social Network as a role of Social Capital. Team and
Collective Efforts. Need and Determination of Important Resources. Resource of
Knowledge, Skills and Abilities. overview of venture capital and angel investment.
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Cases

MODULE V BUSINESS MODELS AND BUSINESS PLAN FOR 08
SOCIAL ENTERPRISES

Design Principles of Social Entrepreneurship Business Models , Evaluation of the Root

Cause of a Societal Problem. Developing business plan for social ventures. Developing

an investor presentation. Feasibility study and report. How to start a business -

Procedures for registration of small scale industry

MODULE VI THE IMPACT OF SOCIAL ENTREPRENEURSHIP ON 08
SOCIETY
Static Impact of Social Entrepreneurship. Impact of Charitable NGOs vs. Social
Entrepreneurship, Impact of For-Profit Companies vs. Social Entrepreneurship. Social
entrepreneurship report preparation by students.
Case Study of Social Entrepreneurs.
L — 45; Total Hours —45
REFERENCES:
1. “Social Entrepreneurship : New models of sustainable social change” . Alex
Nicholls, Oxford University Press 2006
2. The Process of social value creation : A multiple case study on Social
Entrepreneurship in India , Archana Singh Springer 2016
3. “Social Entrepreneurship and social business” Christine K Volkmann, Springer
Gabler 2012
4. “Social Entrepreneurship” Manuel London ,Routlege, 2010

OUTCOMES:
The students can able to
+ Conceptualize social entrepreneurship in terms of a theoretical framework
between changing social values and institutions
* Think and communicate about social values
» Learn about practical models of social change to launch, lead, manage, and
evaluate a social venture
* Analyze funding needs and sources for the social venture
* Experience the ideas can be critically and collaboratively examined prior to
commitment.
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ENC 3281 COMMUNICATION AND SOFT SKILLS - I L T P
CONFIDENCE BUILDING O 0 2 1
OBJECTIVES:
e To develop professional skills like work ethics, analytical skills, presentation skills etc.
e To train them in problem solving skills and leadership skills pertaining to industries.
e To train them in team building skills.
e To train in setting up career goals

MODULE | 6
Brief about Multinational companies- Analysing work ethics of multinational companies and
small industries- discussing as pairs-Knowledge about etiquette (different types)

MODULE 1l 6
Visit to an Industry and prepare reports --Critically reading of industry specific journal articles
and write ups-- preparing reports.

MODULE 1l 4
Analysing problem solving situations in industries (relating to application of core subject to
specific jobs) and discussing about them- working on a sample case

MODULE IV 6
Developing Leadership in team projects-- debating about various aspects of leadership: for
example, responsibility and reliability-time management

MODULE V 8
Team building skills-- group discussions pertaining to industries-- presenting career goals. --
preparing for interviews- interpersonal skills

Total Hours — 30

REFERENCES:

1. Covey,S.R. (2004). The 7Habits of Highly Effective People: Powerful Lessons in
Personal Change. Free Press.UK

2. Fine, P.M.& Alice Olins. (2016).Step up: Confidence, Success and Your Stellar Career
in 10 Minutes a Day. Vermilion.UK

3. Pai, A. (1993).How to Develop Self-Confidence. Amazon.com

4. Wentz,F.H.(2012). Soft skills training: A Workbook to Develop Skills for Employment.
Amazon.com

OUTCOMES:
After completing the course students would be able to
e Exhibit critical reading skills through review of industry specific articles.
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e Provide solutions to problem based situations.

e Exhibit leadership qualities by debating over industry specific issues.
e Participate in group discussions confidently.

e Present their career goals.
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ECC3201 RF & MICROWAVE ENGINEERING L T P C

OBJECTIVES:
e Tointroduce various microwave sources, devices and components.
e To study the characteristics of microwave devices and components.
e To demonstrate the theory of wire antennas and aperture antennas.
e To familiarize with array antennas.
e To study about planar transmission lines and microwave integrated circuits

PREREQUISITES:
e Electromagnetic Fields & Electromagnetic Wave Propagation.

MODULE | MICROWAVE SOURCES 7
Microwave tubes-High frequency limitations- Principle of operation of Two cavity
klystron, Multicavity Klystron, Reflex Klystron, TWT and Magnetron.

MODULE 1l MICROWAVE SOLID STATE DEVICES 8
Microwave junctions- Tee junctions- Magic Tee — Rat race-Corners- bends and twists-
Directional couplers- Two hole directional couplers-Isolator-Circulator—-S Matrix for
microwave components

MODULE llI MICROWAVE PASSIVE COMPONENTS 7
Microwave junctions- Tee junctions- Magic Tee — Rat race-Corners- bends and twists-
Directional couplers- Two hole directional couplers-Isolator-Circulator-S Matrix for
microwave components

MODULE IV FUNDAMENTALS OF ANTENNA 8
Vector Potential, Radiation from a infinitesimal alternating current element, Half-wave
dipole antenna - power radiated, Mono-pole antenna. Antenna Parameters, radiation
resistance, radiation intensity, radiation pattern, directivity, gain, effective height and
effective aperture. Reciprocity theorem, Self and Mutual impedance

MODULE V ANTENNA ARRAYS& APERTURE ANTENNAS 8
Linear Arrays - Broadside and End-fire arrays, pattern multiplication, parasitic array
elements, log-periodic and Yagi-Uda antenna. Loop antenna, Travelling wave
antenna concepts. Horn Antennas and its types — Reflector antennas and its types.
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MODULE VI STRIPLINES & MMICs 7
Monolithic Microwave Integrated Circuits: Introduction - Materials: Substrate
Introduction to Microstrip Lines - Characteristic Impedance, Attenuation Losses —
Parallel Strip Lines - Distributed Lines - Coplanar Strip Lines - Shielded Strip Lines.
Materials, ConductorMaterials, Dielectric Materials, Resistive Materials - Monolithic
Microwave Integrated- Circuit Growth - MMIC Fabrication Techniques.
Total Hours -45
TEXT BOOKS:
1. Samuel Y Liao,“Microwave Devices & Circuits”, Prentice Hall of India, 2006.
2. Robert.E.Collin-Foundations of Microwave Engg—McGraw Hill, 2002.
3. Constantine A. Ballanis , "Antenna Theory ", 2nd Edition, John Wiley & Sons,
2003.
REFERENCES:
1. D.M.Pozar, “Microwave Engineering”, John Wiley &sons,Inc., 2006.
2. John D Kraus, Ronald J Marhefka, Ahmad S Khan, "Antennas and Wave
Propagation", 3rd Edition, Tata McGraw Hill, 2006.
3. R. S. Elliot, "Antenna Theory and Design", Revised edition, Wiley-IEEE Press.,
2003.

OUTCOMES:
On completion of the course, students will be able to
e Select a microwave source, device and strip lines for a particular application.
e Determine the S-Matrix of various passive devices.
¢ Analyze the various microwave devices and components.
¢ Analyze the characteristics of different strip lines, antennas and antenna arrays.
e Solve the problems related to microwave devices.
e Design various types of antennas and micro strip line for a specific application.
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ECC3202 EMBEDDED SYSTEMS L T P C

OBJECTIVES:
¢ To expose the concepts of embedded systems
eTOo equip students with the software development skills necessary
for practitioners in the embedded systems field.
eTo learn entire software development lifecycle and examine the various
issues involved in developing software for embedded systems.

PREREQUISITES:

e Knowledge in Microprocessor and Microcontrollers

e Basic Programming Skills in C language..

o
MODULE | EMBEDDED COMPUTING PLATFORM 8
Embedded computing — classification, characteristics and challenges —embedded
system design process- overview of processors and hardware units in an embedded
system- Embedded application-case study.

MODULE 1l EMBEDDED SOFTWARE DEVELOPMENT TOOLS 8
Host and target machines - Linkers / Locators for Embedded Software — Debugging
techniques - Instruction set simulators Laboratory tools - Practical example — Source
code.

MODULE 1l EMBEDDED C 7
Programming embedded systems in C- Introducing the 8051 microcontroller family-
simulation and debugging in IDE-I/O port programming- Reading Switch- Adding
structure to your code- meeting real-time constraints- Creating an embedded
operating system- Serial interface.

MODULE IV REAL TIME OPERATING SYSTEMS (RTOS) 8
Overview of Operating Systems (OS) concepts — Real time systems —Types -Need for
RTOS in Embedded Systems -Compare OS and RTOS- Multiple Tasks and Multiple
Processes-Priority-Based Scheduling- Real time scheduling algorithm —Inter process
Communication Mechanisms- Case study.

MODULE V PROGRAM DESIGN AND ANALYSIS 7
Components for Embedded Programs - Program design - Model of programs —
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Assembly, Linking and Loading - Basic compilation techniques —program optimization
—program level performance analysis-software performance optimization-program
level energy and power analysis- Analysis and optimization of program size - Program
validation and testing.

MODULE VI EMBEDDED NETWORKING 7
Embedded Networking: Introduction — Serial/Parallel Communication — Serial
communication protocols - RS232 standard — Inter Integrated Circuits (12C)-CAN Bus-
Ethernet- Introduction to IoT.
Total Hours —-45

TEXT BOOKS:

1. Marilyn Wolf, "Computers as components", Elsevier 2012

2. Qing Li and Carolyn Yao," Real-Time Concepts for Embedded Systems", CMP

Books, 2003.
3. Michael J Pont, "Embedded C", Pearson Education Ltd, 2011.

REFERENCES:
1. David E.Simon, "An Embedded Software Primer", Pearson Education, 2003.
2. Rajkamal, "Embedded Systems Architecture, Programming and Design",1st
Reprint, Tata McGraw-Hill, 2003.
3. Steve Heath, "Embedded System Design", 2nd Edition, Elsevier, 2004.
4. Frank Vahid and Tony Gwargie, "Embedded System Design", John Wiley &
sons, 2002.

OUTCOMES:
On completion of the course, students will be able to
e Describe the software and hardware components in embedded system.
e Apply code optimization and debugging techniques for host & target based
embedded system
e To discuss the application development using RTOS
e lllustrate the communication in distributed embedded system
e Design real time embedded application.
e Study the basics of 8051 microcontroller Architecture and programming the
peripherals with C Language
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ECC3203 RF AND MICROWAVE LABORATORY L T P C
O 0 2 1
OBJECTIVES:
e To study the characteristics of various microwave sources.
e To determine S - matrices of various passive microwave components.
¢ To find the gain and radiation pattern of various microwave antennas.
e To measure various microwave parameters using network analyzer.

PREREQUISITES:
e Electromagnetic Fields & Electromagnetic Wave Propagation.

LIST OF EXPERIMENTS:

Characteristics of Gunn diode Oscillator.

Characteristics of Reflex Klystron.

Microwave Power Measurement.

Characteristics of Directional Coupler and Magic Tee.
Determination of guide wavelength, frequency measurement.
VSWR measurements.

Determination of impedance of microwave components.
Radiation Patten of Horns, parabolic antenna.

© 0N Ok wNPR

Measurement of Dielectric constants of a solid.
10. Simulation of Microwave components using HFSS.
11. Characteristics of microwave components using Vector Network Analyser.

TOTAL HOURS-30
REFERENCES:
1. Annapurna Das and Sisir K Das, “Microwave Engineering”, TMH, 2nd ed., 2008.
2. M.L. Sisodia, " Basic Microwave Techniques and Laboratory Manual”’, New Age
international Publishers, 2011.
3. Samuel Y Liao,“Microwave Devices & Circuits”, Prentice Hall of India, 2006.

OUTCOMES:
On completion of the course the students will be able to
¢ Identify the antenna based on the characteristics of radiation pattern.
e Determine the s parameters of microwave devices.
e Design a microwave system, components or process to meet desired needs
within realistic constraints
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e Apply the theoretical principles underlying microwave devices and network.
e Use the techniques, skills and modern engineering tools such as network
analyzer and HFSS, for solving problems in microwave systems
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ECC3204 EMBEDDED SYSTEM DESIGN LABORATORY L T P C
0O 0 2 1

OBJECTIVES:

e To learn the concepts of programming on software tools for Microcontrollers

e To develop a program, simulate and debug 8051/PIC and ARM

Microcontrollers

e To program serial ports and displays device with Microcontrollers

e To program on chip peripherals of ARM Controllers.

e To familiarize a real time operating system.

e To know the concepts of IOT

PRE-REQUISITES:
e Micro-processor and Micro-controller architecture and its interfacing
mechanism.
e Basics of C language.

LIST OF EXPERIMENTS:
1. Design with 8051/PIC Microcontrollers - I/O Programming, Timer programming -
Assembly and C Programming.
2. Serial port programming with 8051/ PIC Microcontrollers — Assembly and
Embedded C language.
3. Program 16X2 LCD and 4X4 keypad interface with 8051/ PIC Microcontrollers —
Embedded C Programming.
4. 1/0 port programming and Serial port programming using ARM LPC2148.
5. Program for Analog to Digital conversion (with on chip ADC) of ARM LPC2148
microcontroller.
6.Program CAN bus of ARM LPC2378 microcontroller
7.Graphical LCD interfacing with ARM Cortex-M3 LPC1768 microcontroller
8. Multitasking implementation using RTX-tiny Real Time Operating Systems.
9. Study and implementation of Internet of Things for real time application.
Total Hours =30

REFERENCES:

1. Michael J Pont, “Embedded C”, Pearson Education, 2007.

2. Mohamammad Ali Mazidi & Mazidi, “8051 Microcontroller and Embedded

Systems” , Pearson Education, 2006.

B.S. Abdur Rahman Crescent Institute of Science and Technology 149



B.Tech. Electronics and Communication Engineering Regulations 2017

OUTCOMES:

On completion of the course, students will be able to

Develop and debug the programs using Keil pvision IDE.

Design projects for I/O ports, timers, serial ports using 8051/ PIC
Microcontrollers.

Demonstrate Keypad and LCD interfacing with microcontroller.

Develop the application based on on- chip peripherals and CAN bus of ARM
family Microcontroller

Develop a real time embedded application using 8051and ARM
Microcontrollers.

Design IOT based application using Raspberry Pl boards.

B.S. Abdur Rahman Crescent Institute of Science and Technology 150



B.Tech. Electronics and Communication Engineering Regulations 2017

SEMESTER VII
ECC4101 INTRODUCTION TO WIRELESS L T P C
COMMUNICTION 3 0 0 3

OBJECTIVES:
e To introduce the aspects, needs and standards of modern wireless
communications.
e To elaborate techniques for wireless channel modeling, and their performance
over digital modulation.
e To give overview on advanced wireless techniques like OFDM and Spread
Spectrums.

PRE-REQUISITES:
e Basics of communication theory and system

MODULE | INTRODUCTION TO WIRELESS COMMUNICATION 8
Overview of Wireless Communication — History, Types of services, Requirement for
the Services, Current wireless systems, Wireless Spectrum and Standards.

MODULE 1l RADIO WAVE PROPAGATION
Path Loss and Shadowing — Free space Path loss — Ray tracing models, Emphrical
Path loss Models, shadow fading, combined loss, outage probability, coverage area

MODULE llI STATISTICAL MULTIPATH CHANNEL MODELS

Impulse response of channel, Narrow-band fading model and wide-band fading
model, Discrete-time model, Space-Time channel models, Capacity of wireless
AWGN channels, Flat-fading channels, and Frequency-selective fading channels

MODULE IV DIGITAL MODULATION OVER WIRELESS CHANNELS

Signal Space analysis, Geometric representation of signals, AWGN Channels, SNR,
Error Probability for BPSK, QPSK, MPSK, MPAM, MQAM, FSK and CPFSK, Doppler
Spread, ISI, Equalization techniques.

MODULE V CODING FOR WIRELESS CHANNELS
Linear Block Codes, Cyclic codes, Probability of Error for Hard Decision Decoding,
convolutional codes, Viterbi algorithm, Turbo Codes, Low Density Parity Check Codes
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MODULE VI MULTICARRIER MODULATION AND SPREAD
SPECTRUM
Multicarrier Modulation with Overlapping Subchannels, Discrete implementation of
Multicarrier, OFDM, Direct Sequence Spread Spectrum, RAKE recievers, Frequency-
Hopping Spread Spectrum techniques and CDMA.
Total Hours —45
TEXT BOOKS:
1. Andrea Goldsmith, “Wireless Communications”, 1% Edition, Cambridge
University Press, 2005
2. Andreas F. Molisch , “Wireless Communications”, 2nd Edition, Wiley IEEE,
2011

REFERENCES:
1. Theodore S. Rappaport, “Wireless Communications : Principles and Practice’
2" Edition, Pearson India, 2010.
2. Simon Haykin, Michael Moher, “Modern Wireless Communication”, 15! Edition,
Pearson India, 2011.
3. Kamilo Feher, “Wireless Digital Communications: Modulation and Spread
Spectrum Applications”, 1 Edition, PHI Learning, 20009.

OUTCOMES:
On completion of the course the students will be able to
e Recognize various wireless communication services and modulation
techniques.
¢ Classify channel models and signal models.
e Interpret the effects AWGN channel in discrete communication.
e Apply suitable coding techniques for a given discrete channel.
¢ Analyze the performance of common modulation techniques and coding
techniques.
e Evaluate the benefits of different Spread-spectrum techniques and OFDM
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ECC4102 OPTICAL COMMUNICATION L T P C
3 0 0 3
OBJECTIVES:
e To apply the principle and techniques of fiber optical communication.
e To distinguish various optical fiber modes, configurations and various signal
degradation factors associated with optical fiber.
e To integrate optical source, optical detectors, Network Topologies and their
application in optical Communication system.

PREREQUISITES:
e Basic knowledge in analog communication and digital communication,
fundamental knowledge in Maxwell's equation.

MODULE | INTRODUCTION TO OPTICAL FIBERS 7
Element of an Optical Fiber Transmission link - Ray Optics - Optical Fiber Modes and
Configurations - Mode theory of Circular Wave guides - Overview of Modes - Linearly
Polarized Modes — Single Mode and Multimode mode Fibers - Graded Index fiber
structure.

MODULE I SIGNAL DEGRADATION IN OPTICAL FIBERS 8
Attenuation - Absorption losses, Scattering losses, Bending Losses, Core and
Cladding losses, Signal Distortion in Optical Wave guides - Information Capacity
determination - Group Delay - Material Dispersion, Wave guide Dispersion, Signal
distortion in SM fibers - Polarization Mode dispersion, Intermodal dispersion, Pulse
Broadening in Gl fibers - Mode Coupling - Design Optimization of SM fibers.

MODULE 1l FIBER OPTICAL SOURCES 8
Direct and indirect Band gap materials - Light source materials - LED structures,
Quantum efficiency and LED power, Modulation of a LED, Laser Diodes - Modes and
Threshold condition - Rate equations - External Quantum efficiency, Resonant
frequencies - Laser Diodes structures and radiation patterns.

MODULE IV FIBER OPTICAL RECEIVERS 7
PIN and APD diodes - Photo detector noise, SNR, Detector Response time,
Avalanche Multiplication Noise - Comparison of Photo detectors — Fundamental
Receiver Operation.
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MODULE V DIGITAL TRANMISSION SYSTEM 7
Point-to-Point links - System considerations - Fiber Splicing and connectors - Link
Power budget - Rise-time budget - Noise Effects on System Performance

MODULE VI OPTICAL NETWORKS 8
Introduction to optical networking components-Basic networks-Network Topologies,
Performance of passive linear Buses, Performance of star Architectures- Operational
Principles of WDM, Erbium-doped fiber, Solitons, Basic concepts of SONET/SDH-
Optical CDMA- Measurements- optical power meter- optical time domain
reflectometer (OTDR).
Total Hours —45
TEXT BOOKS:
1. Gerd Keiser, "Optical Fiber Communication”, 3 Edition, McGraw-Hill
International, Singapore, 2000.
2. J. Gowar, "Optical Communication System", Prentice Hall of India, 2001.
3. J. Senior, "Optical Communication, Principles and Practice", Prentice Hall of
India, 3" Edition, 2008

REFERENCES :
1. D. C. Agrawal , "Fiber Optic Communication”, S.Chand& Co Ltd., 2005.
2. Rajiv Ramaswami and Kumar Sivarajan, "Optical Networks: A practical
perspective”, 2" Edition, Morgan Kaufmann, 2001.

OUTCOMES:
On completion of the course, students will be able to
e Describe the basic elements in optical communication system.
¢ Identify and analyze the characteristics of optical fibers.
¢ Quantify, and understand the significance of dispersion and attenuation in
optical fiber communications.
¢ Classify the characteristics of Optical sources and detectors.
e Design a real time fiber optic system based on link power and rise time budget.
e Analyze the optical network based on network topologies and optical power
measurements.
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ECC4103 OPTICAL COMMUNICATION LABORATORY L T P

0O 0 2 1

OBJECTIVES:

To apply the principle and techniques of fiber optical communication.

To distinguish various optical fiber modes, configurations and various signal
degradation factors associated with optical fiber.

To integrate optical source, optical detectors, Network Topologies and their
application in optical Communication system.

PRE-REQUISITES:

Basic knowledge in analog communication and digital communication,
fundamental knowledge in Maxwell's equation.

LIST OF EXPERIMENTS:

1.
2.
3.

© 0N o bk

11.
12.

To measure the numerical aperture (NA) of the different optical fiber.
Measurement of Mode field diameter of optical fiber.

Analysis of various parameters for step index fiber and graded index fibers using
MATLAB.

Measuring optical power attenuation in plastic optical fiber.

Measuring optical power bending loss and coupling loss in plastic optical fiber.
To check the VI characteristic of LED.

Characteristics of LASER Diode.

Characteristics of APD

Describe the operational characteristics and parameters of Photodiode used as
photo detector in fiber optic system.

Analysis of fiber optic power budget using MATLAB.

Power budget analysis of LASER and LED.

Measurement of Link Characteristics using OTDR

Total Hours =30

REFERENCES:

1.
2.

3.

4.

D. C. Agrawal , "Fiber Optic Communication”, S.Chand& Co Ltd., 2005.

Rajiv. Ramaswami and Kumar Sivarajan, "Optical Networks: A practical
perspective”, 2nd Edition, Morgan Kaufmann, 2001.

J. Senior, "Optical Communication, Principles and Practice", Prentice Hall of
India, 3rd Edition, 2008.

Gerd Keiser, "Optical Fiber Communication”, 3rd Edition, McGraw-Hill
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International, Singapore, 2000.

OUTCOMES:
On completion of the course, students will be able to
e Describe the basic elements in optical communication system.
e |dentify and analyze the characteristics of optical fibers.
e Quantify, and understand the significance of dispersion and attenuation in
optical fiber communications.
e Classify the characteristics of Optical sources and detectors.
¢ Design a real time fiber optic system based on link power and rise time budget.
¢ Analyze the optical network based on network topologies and optical power
measurements.
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ECC4104 WIRELESS COMMUNICATION LABORATORY L T P C
0O 0 2 1
OBJECTIVES:
e To familiarize mathematical modeling of wireless communication systems
and channels.
e To evaluate the performance of wireless communication systems
using software tools.
e To implement Filters and Equalizer for wireless digital communication

PRE-REQUISITES:
e Basics of communication theory and system

LIST OF EXPERIMENTS:

1. Modelling Digital Baseband Communication with noise.
Implementation of Matched Filter using Simulation tools
Study of EYE-Pattern variation with SNR & Bandwidth
Spectral Analysis of BPSK, QPSK, 16-PSK, FSK and QAM.
Implementation of Digital Communication Receiver with Hard Decision
Decoding BER vs SNR for BPSK, QPSK, FSK
Direct Sequence Spread Spectrum communication

a bk w0

Modeling of Fading wireless channels.
Implementation of Equalization techniques

© 0 N o

Implementation of OFDM
Total Hours =30
REFERENCES:
1. Andrea Goldsmith, “Wireless Communications”, 1% Edition, Cambridge
University Press, 2005
2. Andreas F. Molisch , “Wireless Communications”, 2" Edition, Wiley IEEE,
2011
3. Apurba Das, “Digital Communication - Principles & System Modelling”,
Springer, 2010
4. Agam Kumar Tyagi, “Matlab and Simulink for Engineers”, Oxford University
Press, 2012

OUTCOMES:
On completion of the course, students will be able to
¢ Classify the modulation schemes based on the applications
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¢ Model wireless communication Systems and channels

¢ Implement suitable filters and Equalizers based on the system.

¢ Analyze the BER performance of various modulation schemes under AWGN
and ISI

e Evaluate the performance of different Spread Spectrum techniques.

e Summarize the benefits of OFDM
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ECC4105 INTERNSHIP/INDUSTRY TRAINING/ MINI L T P
PROJECT 0O 0 2 1
OBJECTIVES:

e To improve the professional competency and research aptitude of students

GUIDELINES:
1. This mini project will help the students to develop the work practice to apply
the design skills for solving real life problems.
2. The project can be an experimental project on any of the topics in
electronics and communication.
3. The project work is allotted individually on different topics.
4. The students shall be encouraged to do their project in the parent institute
itself.
5. Department will constitute an Evaluation Committee to review the project
periodically.
Total Hours =30

OUTCOMES:
At the end of the project the student will be able to
¢ Design and analyze an electronic system
e Fabricate an electronic system/device in their area of interest
e Improve their presentation skills
e Improve the documentation skills.
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SEMESTER VIII
ECC4201 PROJECT WORK L T P C
0 0 24 12

OBJECTIVES:

e To develop the work practice of students

e To apply theoretical and practical tools/techniques

e To solve real life problems related to industry and current research

e To improve the skills on prototype development

e To improve the skills towards report/documentation preparation

GUIDELINES:

Project work can be a design project/experimental project and/or computer simulation
project on any of the topics of Electronics and communication Engineering. The
project work is allotted individually or a group of students not more than 3 on different
topics. The students shall be encouraged to do their project work in the parent
institute itself. If found essential (Industry oriented Projects), they may be permitted to
continue their project outside the parent institute.

Department will constitute an Evaluation Committee to review the project work.
The Evaluation committee consists of internal guide and experts in the specified
area of the project. Project work consists of thesis work, two reviews of the work and
the submission of project report. First review would highlight the topic, objectives,
methodology and expected results. Second review evaluates the progress of the
work, draft of the project report and demo of the prototype model.

OUTCOMES:

At the end of the project the student will be able to
e Learn the tool required for the design, analysis of their preliminary work.
e Select the specific devices for different application along with justification.
e Apply the practical knowledge while solving real time problems
¢ Incorporate cost effective and efficient project models.
e Conclude the subject knowledge through proto type models.
e Prepare an appropriate documentation.
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PROFESSIONAL ELECTIVES
ECCXO01 DIGITAL SYSTEM DESIGN L T P C

OBJECTIVES:

e To identify the principles involved in the design of asynchronous sequential
circuits to match industry standards.

e To gain knowledge in the design of asynchronous sequential circuits, fault
modelling and simulation.

e Students will gain knowledge in designing memory devices.

e Students will be able to design circuits using PLDs.

e The students will gain knowledge in system verilog programming.

MODULE | ASYNCHRONOUS SEQUENTIAL CIRCUIT DESIGN 7
Analysis of Asynchronous Sequential Circuit (ASC) — Flow Table Reduction — Races
in ASC — State Assignment Problem and the Transition Table — Design of ASC —
Static and Dynamic Hazards — Essential Hazards — Designing vending Machine
Controller — Mixed Operating Mode Asynchronous Circuits

MODULE 1l STATE MACHINE CHARTS 6
SM Chart - derivation of SM Chart- SM chart for Binary Multiplier, Realization of SM
Chart.

MODULE 1lI NEW GENERATION PROGRAMMABLE LOGIC DEVICES 8
ROM:- Internal ROM structure — Implementation of Boolean functions using ROM-
Design of Sequential circuits using ROM, PROM — Realization State machine using
PLD, PAL, PLA, Programmable Gate Arrays, Programmable Logic sequencer, Field
Programmable Gate Array Families.

MODULE IV FAULT MODELING 7
Logical fault model, Fault detection & Redundancy in combinational, sequential
circuits, Fault Equivalence and Fault location in Combinational & sequential Circuits.
Single stuck fault model, Multiple stuck fault model.

MODULE V FAULT TESTING 8
Basic issues, Automatic test generator for single stuck fault in combinational circuits,D
Algorithm, Path oriented Decision Making Algorithm, ATG systems, Test set
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compaction
MODULE VI SYSTEM DESIGN USING VERILOG 9
Hardware Modelling with Verilog, Realization of combinational and sequential circuits
using Verilog — Registers — counters — sequential machine — serial adder — Multiplier-
Divider — Design of simple microprocessor, Synthesis of Finite State Machines.
Total Hours —45
TEXT BOOKS:
1. Donald G. Givone, “Digital principles and Design”, Tata McGraw Hill, 2002.
2. Stephen Brown and ZvonkVranesic, “Fundamentals of Digital Logic with Verilog
Design”, Tata McGraw Hill, 2002.
3. Parag K Lala, “Digital System design using PLD”, BS Publications, 2003.
4. John M Yarbrough, “Digital Logic applications and Design”, Thomson Learning,
2001.

REFERENCES:

1. Nripendra N Biswas, “Logic Design Theory”, Prentice Hall of India, 2001.

2. Charles H. Roth Jr., “Fundamentals of Logic design”, Thomson Learning, 2004.
3. Digital Logic Design, IV edition, Brian Holdsworth, Clive Woods, Elesevier, 2008.
4. Michael D Ciletti, “Advanced Digital Design with the Verilog HDL”, PHI, 2008.

OUTCOMES:

e Analyze asynchronous sequential circuits and design simple asynchronous
digital system for the given specifications.

e Make use of state machines and ASM charts for the given design
requirements.

e Select and use appropriate PLDs to realize digital systems based on the
requirements.

e Test the faults in the digital circuits using stuck at fault models.

e Generate test vectors using ATPG algorithms and analyze its performance.

e Apply digital system design principles and make projects based on the
requirements using verilog HDL.
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ECCX02 COMPUTER ARCHITECTURE L T P C

OBJECTIVES:
e To acquaint students with the basic hardware components and performance
measure of computers
e To study the algorithms & implementation of arithmetic for Computer
e To understand the concepts of pipelining and the hierarchy of memory system
e To impart knowledge on Parallel Processors and networking

MODULE | COMPUTER ABSTRACTIONS AND TECHNOLOGY 9
Introduction - Eight Great Ideas in Computer Architecture - Below Your Program -
Technologies for Building Processors and Memory — Performance - The Power Wall -
Switch from Uniprocessors to Multiprocessors - Fallacies and Pitfalls

MODULE I LANGUAGE OF THE COMPUTER 9
Operations and Operands of computer hardware — Signed and Unsigned Numbers -
Representing Instructions in the Computer — Instruction and instruction sequencing -
Addressing modes - Stacks and queues - A translation hierarchy for C.

MODULE 1lI ARITHMETIC ALGORITHMS FOR COMPUTERS 8
Algorithms : Addition and Subtraction — Multiplication — Division - Floating Point
operations

MODULE IV PROCESSING UNIT AND PIPELINING CONCEPTS 7

Fundamental concepts - Hardwired control - Microprogrammed control- Nano
Programming - Pipelining - Basic concepts - Data hazards - Instruction hazards -
Superscalar operation

MODULE V EXPLOITING MEMORY HIERARCHY 7
Basic concepts - Semiconductor RAMs, ROMs ,Speed, size and cost - Associative
memory - Cache memories - Virtual memory - Memory Management requirements -
Secondary storage.

MODULE VI PARALLEL PROCESSORS FROM CLIENT TO CLOUD 5
Introduction - Categorization of parallel hardware - Introduction to Multiprocessor
Network Topologies - Communicating to the Outside World: Cluster Networking.
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Total Hours —45
TEXT BOOKS:
1. D A Patterson & J L Hennessy, Computer Organization and Design: The
hardware/software interface, Morgan-Kaufmann (Fifth edition) 2013.
2. Carl Hamacher, Zvonko Vranesic and Safwat Zaky, "Computer Organization"
5th Edition, McGraw Hill, 2002.
3. Morris Mano, "Computer System Architecture", 3rd Edition, PHI, 2001.

REFERENCES:
1. William Stallings, "Computer Organization & Architecture - Designing for
Performance”, 6th Edition, Pearson Education, 2003 reprint.
2. David A.Patterson and John L.Hennessy, "Computer Organization & Design, the
hardware / software interface", 2nd Edition, Morgan Kaufmann, 2002 reprint.
3. John P.Hayes, "Computer Architecture & Organization”, 3rd Edition, McGraw-
Hill, 1998.

OUTCOMES:
On completion of the course the students will be able to
e Analyze and evaluate the performance of a system.
¢ |dentify addressing modes and describe the language of a computer.
e Demonstrate how to add and multiply integers and floating-point numbers
using two’s complement.
e Design and emulate a single cycle or pipelined CPU and handle different types
of hazards.
e Explain the wide variety of memory technologies and learn partitioning of
memory.
e Use different techniques to create and use parallelism.
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ECCX03 CONTROL SYSTEMS L T P C

OBJECTIVES:

e To introduce the modeling of control systems.

e To analyze the properties of control system in time domain & frequency
domain.

e To design feedback controllers and compensators

e To analyze the stability of the control system.

e To introduce state variable representation of physical systems and study the
effect of state feedback

e To introduce the modern tool such MATLAB for analyzing the system.

MODULE | CONTROL SYSTEM MODELING 8
Basic Elements of Control System — Open loop and Closed loop systems - Differential
equation - Transfer function, Modeling of Electric systems, Translational and rotational
mechanical systems - Block diagram reduction Techniques - Signal flow graph

MODULE 1l TIME RESPONSE ANALYSIS 8
Time response analysis - First Order Systems - Impulse and Step Response analysis
of second order systems - Steady state errors — P, Pl, PD and PID Compensation,
Analysis using MATLAB

MODULE llI FREQUENCY RESPONSE ANALYSIS 8
Frequency Response - Bode Plot, Polar Plot, Nyquist Plot - Frequency Domain
specifications from the plots - Constant M and N Circles - Nichol‘s Chart - Use of
Nichol“s Chart in Control System Analysis

MODULE IV STABILITY ANALYSIS 7
Stability, Routh-Hurwitz Criterion, Root Locus Technique, Construction of Root Locus,
Stability, Dominant Poles, Application of Root Locus Diagram - Nyquist Stability
Criterion - Relative Stability, Analysis using MATLAB

MODULE V STATE VARIABLE ANALYSIS 7
State space representation of Continuous Time systems — State equations — Transfer
function from State Variable Representation — Solutions of the state equations -
Concepts of Controllability and Observability — State space representation for Discrete
time systems. Sampled Data control systems — Sampling Theorem — Sampler & Hold
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— Open loop & Closed loop sampled data systems

MODULE VI DESIGN OF COMPENSATORS 7
Series, Parallel, series-parallel Compensators - Lead, Lag, and Lead Lag
Compensators, Analysis using MATLAB.
Total Hours —45
TEXT BOOKS:
1. Farid Golnaraghi, Benjamin C. Kuo,” Automatic Control Systems”, McGraw Hill
Professional, Tenth Edition , 2017.
2. Katsuhiko Ogata,” Modern Control Engineering” Prentice Hall, 5e, 2010.
3. J. Nagrath, M. Gopal Control Systems Engineering, Anshan, 5e, 2008.

REFERENCES:
1. William S. Levine, “The Control Handbook, Second Edition: Control System
Fundamentals "CRC Press, 2010.
2. Jesus C. De Sosa, “Control Systems: Analysis and Realization
2010

, iUniverse,

OUTCOMES:
On completion of the course the students will be able to
e develop mathematical models of control components and systems
e design controllers for systems
e analyze the system in time and frequency domain
e use the Root Locus method, Routh Hurwitz array and Nyquist stability criterion
to find stability of a system
e obtain and manipulate state space representation of systems
e use technigues and skills of system control using modern tool such as matlab
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ECCX04 BIO MEDICAL ELECTRONICS L T P C

OBJECTIVES:
e To introduce the application of biomedical sensors.
e To analyze different instruments to measure bio signals like EEG, ECG, and
EMG.
e To explain the working of different medical instruments, Therapeutic
Instruments and their use in physiological measurements.

MODULE | SOURCES OF BIOELECTRIC POTENTIALS 8
Introduction to bio potentials-Resting & Action potentials, propagation of active
potential, The Bioelectric potentials — ECG, EEG, EMG and Evoked responses

MODULE I TRANSDUCERS & ELECTRODES 8
Transducers & Transduction principles-Active transducers- Passive Transducers-
Biochemical Transducers- Transducer for Biomedical Applications.

Electrode theory- Bio potential Electrodes — Microelectrodes- Body surface
electrodes- Needle Electrodes- Reference electrodes- PH electrodes- Blood gas
electrodes.

MODULE llI MONITOR AND RECORDERS 5

Bio potential amplifiers, recorders, monitors, Galvanometric, potentiometric, ultra
violet, electrostatic, ink jet recorder video monitors, color printers, Electro
Physiological recorders

MODULE IV B1O SIGNAL MEASUREMENTS 8
Neuronal communication, EPSP & IPSP, Neuronal firing measurements, EEG-block
diagram, various Rythms, EEG in diagnostics, EMG -principles and applications.
ECG-principles and clinical applications.

MODULE V OPHTHALMOLOGY INSTRUMENTS 8
Electro retinogram, Electrooculogram, Opthalmoscope, Tonometer for eye pressure
measurement.

MODULE VI THERAPEUTIC INSTRUMENTS 8

Diathermy, Defibrillator, cardiac pacemaker, stimulators, Laser applications in
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machine, X-Rays production & use, Radiographic Diagnostic and Therapeutic, Film
construction and processing, Interaction with body. Fundamentals of radiation
therapy.

Total Hours —-45

TEXT BOOKS:
1. Khandpur, R.S., "Handbook of Biomedical Instrumentation”, Tata McGraw-Hill,
New Delhi, 2014.
2. Willis J.Tompkins,”’Biomedical digital signal processing”, Prentice Hall of India,
New Delhi, 2000
3. Leislie Cromwell, "Biomedical instrumentation and measurement”, Prentice
Hall of India, New Delhi, 2013.
REFERENCES:
1. W.F. Ganong / Review of Medical Physiology / 25th Asian Ed. / Medical
Publishers, -2015
2. J. G. Webestered / Medical Insturmentation / Houghton Mifflin, Fourth
edition,2010
3. A. M. Cook and J. G. Webester, eds / Therapeutic Medical Devices / PHI, 2009

OUTCOMES:
On completion of the course the students will be able to
e Characterize various sources of bio signals.
e I|dentify the transducers and electrodes used for brain, heart, muscles
diagnosis.
e Discuss the various recorders in clinical applications.
e Analyze EEG,ECG & EMG signal.
e Describe the Ophthalmology Instruments for eye pressure measurements
e Apply modern therapeutic Instruments for diagnosis and treatments
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ECCX05 IMAGE PROCESSING L T P C

OBJECTIVES:
e Describe basic principles of digital image processing and its performance
parameters
e Design and implement algorithms that perform basic image processing
e Design and implement algorithms for advanced image analysis
e Use appropriate algorithm for different image processing applications

MODULE | DIGITAL IMAGE FUNDAMENTALS 5
Difference between Analog and Digital image, Components of Image Processing
System, Elements of Visual Perception, Image Sampling & Quantization, Spatial and
Gray Level Resolution, Basic Relationships between Pixels. Performance parameters-
Measures and their significance- Mean, variance, PSNR, correlation. Fundamentals of
color image processing: color models- RGB, CMY, HIS.

MODULE 1l IMAGE ENHANCEMENT 5
Image Enhancement techniques overview- Histogram of an image-Histogram
equalization-Spatial and frequency domain-Low pass and High pass filters.

MODULE llI IMAGE TRANSFORMS 5
Significance of image transforms — Classifications-2D DFT,DCT, Hadamard and
Haar transform

MODULE IV IMAGE SEGMENTATION AND RESTORATION 6
Morphological Image Processing: Dilation, Erosion, Opening, Closing on Binary
Images, Segmentation: Point, line edge detection, boundary and thresholding,
Segmentation types, Restoration: Image Degradation Model, Unconstrained and
constrained restoration

MODULE V IMAGE COMPRESSION 4
Need of image compression-Compression ratio-Compression types-Lossless and
lossy compression techniques.

MODULE VI IMAGE PROCESSING APPLICATIONS 5
Applications using different Imaging modalities such as Satellite Imaging, Medical
imaging etc. Applications in Biometrics and security.
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Practicals :
1. Read, write and displaying images
Image sampling and quantization
Extraction of basic color components from an image
Histogram of a low contrast, high contrast and good contrast image
Histogram equalization
Image filtering using LPF and HPF
DFT of an image
Haar transform of an image

© 0N o kW

Dilation, Erosion, opening and closing of binary image

10.Point,line and edge detection of an image

11.Image compression using lossless technique and find its compression ratio
12.Image compression using lossy technique and find its compression ratio
13. Extracting Agricultural fields from satellite images

14.Enhancing X-ray images

15. Fingerprint recognition

L — 30; P-30; Total Hours —-60
TEXT BOOKS:
1. Gonzalez and Woods, "Digital Image Processing”, 3rd Edition, Pearson
Education, 2016.
2. Anil. K. Jain, "Fundamentals of Digital Image Processing"; 4th Edition, PHI,
2007
3. Gonzalez, Woods and Eddins, “Digital Image Processing using MATLAB”, Tata
McGraw Hill Education,2nd edition,2017
REFERENCES:
1. Pratt William, "Digital Image Processing”, John Wiley & Sons, 2007.
2. Jayaraman, S.Essakirajan and T.Veerakumar “Digital Image Processing”, Tata
McGraw Hill Education,5th edition,2015
3. Arthur Weeks Jr., "Fundamentals of Digital Image Processing", PHI, 2006.

OUTCOMES:
On completion of the course the students will be able to
e Explain the fundamental concepts and performance parameters of digital
image processing.
e Recognize & apply various image enhancement techniques.
e Apply various transforms for image processing
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e Apply various techniques for image segmentation and restoration.
¢ |dentify and use appropriate image compression techniques
e Apply suitable image processing techniques in different applications
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ECCX06 ADVANCED MICROPROCESSORS AND L T P C
MICROCONTROLLERS 3 0 0 3
OBJECTIVES:
e To study about Pentium Processor and its programming
e To learn about the functioning of PIC Microcontroller.
e To learn about the interfacing of PIC Microcontroller.
e To study the ARM RISC architecture and its programming.

MODULE | HIGH PERFORMANCE ARCHITECTURE - PENTIUM 8
CPU Architecture- Bus Operations — Pipelining — Branch predication — floating
point unit- Pentium memory management.

MODULE I INTRODUCTION TO MULTICORE ARCHITECTURE 7
State of computing — Multiprocessor and Multicomputer — Multivector and SIMD
Computer —Performance Metrics and Measures- Speedup Performance Laws

MODULE 1 PIC MICROCONTROLLER CPU 8
CPU Architecture - Instruction set - interrupts - Assembly language programming and
introduction to C-Compilers.

MODULE IV PIC COMMUNICATION INTERFACE 7
Timers- 12C Interfacing - UART- A/D Converter -PWM and Introduction to C-
Compilers.

MODULE V ARM ARCHITECTURE 7
Organization of CPU - Bus architecture -Memory management unit - ARM instruction
sets - addressing modes - Programming the ARM processor

MODULE VI HIGH PERFORMANCE RISC ARCHITECTURE ARM 8
Exception handling — Interrupts — Interrupt handling schemes- Firmware and
bootloader — Application of ARM Processor.

Total Hours —-45

TEXT BOOKS:
1. James L.Antonakos ,” An Introduction to the Intel family of Microprocessors “
Pearson Education 1999.
2. Kai Hwang, “Advanced Computer Architecture”, Tata McGraw-Hill Education,

B.S. Abdur Rahman Crescent Institute of Science and Technology 172



B.Tech. Electronics and Communication Engineering Regulations 2017

2011.

3. James L. Antonakos , “ The Pentium Microprocessor “ Pearson Education ,
1997.

4. Steve Furber , © ARM System —On —Chip architecture “Addision Wesley ,
2000.

5. Andrew N.Sloss, Dominic Symes and Chris Wright “ARM System Developer’'s
Guide: Designing and Optimizing System Software”, First edition, Morgan
Kaufmann Publishers, 2004.

REFERENCES:

1. Gene .H.Miller.” Micro Computer Engineering,” Pearson Education, 2003.

2. John .B.Peatman, “Design with PIC Microcontroller, Prentice hall, 1997.

3. Valvano "Embedded Microcomputer Systems" Thomson Asia PVT LTD first
reprint 2001.

4. Barry.B.Breg,” The Intel Microprocessors Architecture, Programming and
Interfacing”, PHI, 2002.

OUTCOMES:

On completion of the course the students will be able to

Categorize the CISC and identify the addressing modes for various
instructions of advanced microprocessors

Develop an algorithm and write programs for PENTIUM.

Develop an algorithm and write programs for PIC.

Interface peripheral devices with PIC microcontroller.

Explain the architecture and programming of ARM processor.

Design a ARM development board.
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ECCXO07 PCB DESIGN L T P C

OBJECTIVES:
e To familiarize with basics of PCB components.
e To study about Pspice for circuit analyze
e To learn about schematic design.
e To evaluate Design rule check and prepare footprint.
e To design layout and generate art files.
e To Fabricate the PCB, assemble the components and test the PCB.

MODULE | BASICS OF PCB AND SCHEMATIC DESIGN 7
PCB components — SMD and through hole components, Circuit analysis — Pspice,
Schematic design - Design rule check. Footprint design, Net list generation

1. Schematic circuit design

New symbol creation.

Pspice Simulation

Foot print creation

o bk b

Design rule check and Net list generation

MODULE 1l PCB LAYOUT DESIGN AND MANUFACTURING 6
PROCESS

Classification of PCB, Layer design, General layout - rules and parameters - PCB

design rules for digital and analog circuits, Art file Generation.

1. Layout design constrains

2. Components placement

3. Board routing

4. Design rule check

5. Art file generation.

MODULE 1lI PCB FABRICATION USING MILLING MACHINE AND 2
ASSEMBLY

Fabrication and testing of five Volt power supply board, Fabrication and testing of half
adder and full adder circuit, Fabrication and testing of Half wave rectifier circuit.
L — 15; P-30 ;Total Hours -45
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TEXT BOOKS:

1.

Walter C Bosshart , ” Printed Circuit Boards, Design and Technology " McGraw
Hill.Inc., 2009

2. Khandpur R.S, ” Printed Circuit Boards, Design, Fabrication and Assembly”
McGraw Hill.Inc.,
REFERENCES:
1. Clyde F.Coombs,Jr., and Happy T.Holden,“Printed Circuits Handbook’Tata
Mc.Graw Hill Education,seventh Edition.
2. Kraig Mitzner “Complete PCB Design Using OrCAD Capture and PCB Editor”
Newnes, 2009
3. IPC 2221 standards
4. Pspice.com for component models and libraries
OUTCOMES:

On completion of the course the students will be able to

Categorize the SMD components and PTH components with different
packages

Understand circuit design process and different machines used for designing.
Design pads and footprint for new symbols.

Design, place components and trouble shoot the errors.

Etch the traces for final PCB and Produce art files for fabrication.

Fabricate the board and test the circuit by assembling the components
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ECCX08 DATA STRUCTURE AND ITS ALGORITHMS L T P C
0o 2 2

OBJECTIVES:
e To introduce the fundamental concepts of data structure.
e To understand the basic operations of stacks and queues for real time
scenario.
e To comprehend the significance of sorting algorithms.
e To demonstrate the understanding of various searching algorithms.

MODULE | BASICS OF DATA STRUCTURES 5
Introduction to Data Structures-Data Structure Operations- Algorithm: complexity,
Time- space tradeoff- Linked lists-Representation of linked lists in Memory-
Traversing a linked list, Searching a linked list- insertion into linked list, Deletion from
a linked list- Types of linked list: Singly Linked Lists — Doubly Linked Lists — Circular
List

MODULE I STACK ,QUEUES & TREES 5
Introduction, Array Representation of Stack-Operations on Stack: Infix, prefix and
postfix notations-Application of stack, Queue- Array Representation of Queue- Trees:
Definitions and Concepts- Operations on Binary Trees, Representation of binary tree
—Tree Traversal.

MODULE 1l GRAPHS: SEARCHING TECHNIQUES ELEMENTARY 5
ALGORITHMS

Graphs: Matrix Representation of Graphs, Breadth First Search, Depth First Search, -

Searching Techniques: Sequential Searching, Binary Searching, Search Trees,

Sorting: Introduction, O notation, Exchange sort- Bubble sort, Quick sort- Elementary

Algorithms: Characteristics of an Algorithm; Building Blocks of Algorithms- Outline of

Algorithms

PRACTICALS:
1. Write a C program to implement the doubly linked list.
2. Write a C program to implement the Circular list.
3. Write a C program to implement the tower of Hanoi.
4. Write a C program to demonstrate the working of stack, of size N using Array.
The program should check overflow and underflow also.
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5. Write a C program to demonstrate the working of queue, of size N using Array.
The program should check the queue status for empty and full.
6. Write a C program to convert the given expression from infix to postfix.
7. Write a C program to search for an element in an array using binary search.
8. Write a C program to sort a list of n elements using bubble sort.
9. Write a C program to sort a list of n elements using quick sort.
L —15; P - 30; Total Hours —-45
TEXT BOOKS:
1. Horowitz, Sahni, Anderson- Freed , “Fundamentals of Data Structures in C” , ,
2nd edition, Universities Press,2008.
2. A.M.Tennenbaum, Y.Langsam and M.J.Augenstein , “Data Structures using C”,
PHI, Pearson education 1991.
3.
REFERENCES:
1. Rajesh K. Shukla , “Data Structures Using C & C++”, Wiley- India,1st edition
20009.
2. Data Structures Using C, ISRD Group, Second Edition, Tata McGraw-Hill, First
reprint 2007.
3. Balagurusamy, “Data Structure Using C” , McGraw Hill Education; First edition,
July 2017
4. C & Data Structures, Prof. P.S. Deshpande, Prof. O.G. Kakde, Dreamtech
press.
OUTCOMES:

On completion of the course the students will be able to

Describe common applications for arrays.

Compare between different data structures. Pick an appropriate data structure
for a design situation.

Apply linear and non-linear data structures like stacks, queues, linked list etc.
Analyse, evaluate and choose appropriate abstract data types and algorithms
to solve particular problems.

Analyze and evaluate the efficiency of various sorting algorithms including
exchange sort, bubble sort and quicksort.

Formulate new solutions for programming problems or improve existing code
using learned algorithms and data structures.
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ECCX09 JAVA PROGRAMMING L T P

OBJECTIVES:

e To introduce the concept of OOPS

e To familiarize core Java concepts.

e To apply standard Java API’s in programming

o
MODULE | INTRODUCTION TO JAVA 2
Introduction to Object Oriented Programming, Java Virtual Machine, Java Bytecode,
Overview of Java API’s.

MODULE 1l BASIC JAVA LANGUAGE 4
Keywords, literals, lexical tokens, data types, variables and arrays, operators, control
statements

MODULE llI CLASSES AND OBJECTS 5

Class fundamentals, constructors & methods, Object reference, access control and
modifiers, inheritance and method overloading, package and interfaces, standard java
library.

MODULE IV EXCEPTION HANDLING, MULTI THREADING & 10 4
Use of try, catch, finally, throw and throws keywords. User defined exceptions. Java
Thread, thread life-cycle, priorities and thread synchronization. Standard java.io
library.
Total Hours =15
TEXT BOOKS:
1. Herbert Schildt, “Java: The Complete Reference”, 8" Edition, McGraw Hill
Education, 2011.

REFERENCES:
1. Robert Sedgewick and Kevin Wayne, “Introduction to Programming in Java: An
Interdisciplinary Approach”, 15! Edition, Pearson India, 2014.
2. C Thomas Wu, “An Introduction to Object-Oriented Programming with Java”,
4™ Edition, McGraw Hill Education, 2010.
3. Cay S. Horstmann, “Core Java: Volume |: Fundamentals”, 10" Edition,
Pearson Education, 2016.
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OUTCOMES:
On completion of the course the students will be able to

Write, compile and execute simple Java program.

Recognize data types, classes and objects in a Java program
Interpret the functionalities of inheritance, overloading and overriding
Construct Java programs that could handle exceptions.

Decide on the appropriate standard library class for applications.
Develop multi-threaded Java programs
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ECCX10 MATLAB PROGRAMMING L T P

OBJECTIVES:
e To practice the MATLAB environment and learn programming fundamentals
e To develop skill to write Programs using commands and functions
e To use MATLAB in engineering applications

MODULE | AN OVERVIEW OF MATLAB 7
MATLAB environment - Command Window- History- Workspace-Current Directory-Figure
window- Edit window-Shortcuts-Help files-Data types-Constants and Variables- Character
constants- operators- Assignment statements-Control Structures: For loops, While, If
control structures, Switch, Break, Continue statements.

MODULE 1l OPERATIONS IN MATLAB 8
Input Output functions-Reading and Storing Data-Vectors and Matrices- Matrix
Manipulations- Arithmetic operations on Matrices, Relational operations on Matrices, and
Logical operations on Matrices- Polynomial Evaluation- Roots of Polynomial- Arithmetic
operations on Polynomials- Graphics: 2D plots, Printing labels, Grid & Axes box, Text in
plot, Bar and Pie chart- Applications of MATLAB in engineering.
Total Hours =15
TEXT BOOKS:
1. Bansal R.K, Goel A.K, Sharma M.K, “MATLAB and its Applications in Engineering”,
Pearson Education, 2012
2. MATLAB for Electrical and Computer Engineering Students and Professionals, with
Simulink, R. Priemer, SciTech Pub, 2013, ISBN: 978-1-61353-188-4.

REFERENCES:
1. Amos Gilat, “MATLAB-AN Introduction with Applications”, Wiley India, 2009.
2. Stephen J Chapman, “Programming in MATLAB for Engineers”, Cengage Learning,
2011.

OUTCOMES:
On completion of the course the students will be able to
e Write simple program modules to implement algorithms
e Calculate solutions to engineering problems
e Test program output for accuracy using hand calculations and debugging techniques
e Synthesize multiple program modules into larger program packages
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ECCX11 INTRODUCTION TO ASIC DESIGN L T P C

OBJECTIVES:
e The concept of semicustom and programmable ASIC types.
e The fundamentals of digital logic design and the physical features of each
ASIC.
e ASIC logic design, partitioning, floor planning, placement, and routing.

MODULE | INTRODUCTION TO CMOS 6
CMOS transistors- process, CMOS current equation- CMOS inverter characteristics
and Design rules.

MODULE 1l INTRODUCTION TO ASICs 7
ASIC introduction - advantages- Types of ASICs - Full Custom, Semi custom and
programmable ASICs- ASIC Design flow.

MODULE IlI CMOS LOGIC DESIGN AND ASIC LIBRARY DESIGN 8
CMOS Combinational Logic Cell - Sequential logic cell - Data path logic cell -
Transistors as Resistors - Transistor Parasitic Capacitance.

MODULE IV PROGRAMMABLE ASICs AND LOGIC CELLS 8
Anti fuse - static RAM - EPROM and EEPROM technology - PREP benchmarks -
Actel ACT - Xilinx LCA -Altera FLEX - Altera MAX.

MODULE V PROGRAMMABLE ASIC INTERCONNECT 8
Actel ACT -Xilinx LCA - Xilinx EPLD - Altera MAX 5000 and 7000 — Altera MAX9000 -
Altera FLEX.

MODULE VI PARTITIONING, FLOOR PLANNING, PLACEMENT & 8
ROUTING
Partitioning methods - floor planning - placement - global routing - detailed routing.
Total Hours —-45

TEXT BOOKS:

1. M.J.S .Smith, "Application Specific Integrated Circuits", Addison -Wesley

Longman Inc., 2001.
2. Andrew Brown, "VLSI Circuits and Systems in Silicon", McGraw Hill, 1991
3. S.D. Brown, R.J. Francis, J. Rox, Z.G. Vranesic, "Field Programmable Gate
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Arrays”, Kluwer Academic Publishers, 1992.

REFERENCES:
1. Mohammed Ismail and Terri Fiez, "Analog VLSI Signal and Information

Processing", McGraw Hill, 1994.
2. S. Y. Kung, H. J. White House, T. Kailath, "VLSI and Modern Signal

Processing", Prentice Hall, 1985.
3. Jose E. France, Yannis Tsividis, "Design of Analog & Digital VLSI Circuits for
Telecommunication and Signal Processing", Prentice Hall, 1994.

OUTCOMES:
On completion of the course the students will be able to

e Apply the appropriate layout rules while carrying transistor level circuit design.

e Interpret appropriate ASIC types based on application and requirements.

e Design data path circuits required for ASIC chip.

o lllustrate required types of programming technologies as well as logic cells
based on applications.

e Choose type of interconnects required for the ASIC chip.

e Select appropriate algorithm to perform back end design such as partitioning,
floor planning, placement & routing.
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ECCX12 BIOMEDICAL SIGNAL PROCESSING L TP C
3 00 3

OBJECTIVES:

e To explain the methods of recording various bio-potentials.

e To introduce the processing techniques of biomedical signals and

parameter detection
e To discuss recent techniques in bio medical signal processing
e To introduce modern industrial biomedical applications

PREREQUISITES:

e Basic knowledge about signals and systems
e Fundamentals of signal processing

MODULE | INTRODUCTION TO BIOMEDICAL SIGNALS 6
The origin of Bio-potentials-| -ECG, EEG, ENG,EMG, PCG, EOG- - Typical
waveforms and signal characteristics.

MODULE Il PROCESSING OF BIOMEDICAL SIGNAL 9
Processing of Random & Stochastic signals - spectral estimation - Properties and
effects of noise in biomedical signals - Filtering of biomedical signals- Detection of
biomedical signals in noise.

MODULE Il ANALYSIS OF ECG 10
High-frequency noise in the ECG. Motion artifact in the ECG -.Power-line
interference in ECG signals - Maternal interference in fetal ECG- ECG parameters
estimation -Direct data compression techniques- Direct ECG data compression
techniques- Transformation compression techniques-MATLAB Simulation of
analyzing ECG.

MODULE IV ANALYSIS OF EEG 10
EEG rhythms & waveform - EEG applications-Epilepsy-sleep disorders-brain
computer interface-Modeling EEG- linear, stochastic models - Non linear modeling
of EEG - artifacts in EEG & their characteristics and processing - Model based
spectral analysis - EEG segmentation - Joint Time-Frequency analysis -
correlation analysis of EEG channels - coherence analysis of EEG channels.
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MODULE V BIO-TELEMETRY 5
Telemetry principles- Frequency selection- Bio-telemetry- Radio-pill and Tele-
stimulation-
MODULE VI BIOMEDICAL APPLICATIONS 5
Case Study HL7 Protocol- Patient Monitoring System - Nano medicine and
application.

TOTAL HOURS 45
TEXT BOOKS

1. Rangaraj M. Rangayyan, “Bio medical signal analysis. A case study
approach”, Wiley-IEEE Press June 2015

2. D.C.Reddy, "Biomedical Signal Processing: Principles and techniques", Tata
McGraw Hill, New Delhi, 2005

REFERENCES

1. Khandpur, R.S., "Handbook of Biomedical Instrumentation”, Tata McGraw-
Hill, New Delhi, 2014.

2. Joseph J.Carr and John M.Brown, "Introduction to Biomedical equipment
Technology”, John Wiley and Sons, New York, 2001.

3. Leislie Cromwell, "Biomedical instrumentation and measurement”, Prentice
Hall of India, New Delhi, 2013.

4. Willis J.Tompkins,”Biomedical digital signal processing”, Prentice Hall of
India, New Delhi, 2000

OUTCOMES:

On completion of the course, students will be able to

Describe the characteristics of various Bio medical signals.

Discuss the properties and effects of noise in biomedical signals

Design filters for biomedical signals

Analyze the ECG signals and its compression techniques.

Analyze the EEG signals

Summarize the biotelemetry and modern technologies in hospital

R e o A

applications.
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ECCX13 TELECOMMUNICATION SWITCHING L T P C
NETWORKS 3 0 0 3

OBJECTIVES:

e Various Telecommunication systems and networks.

¢ Understand the concept in PSTN communication

e Understand the various switching and signalling techniques

¢ Analyze the concepts in network traffic and its engineering

¢ |dentify the applications of telecom networks

MODULE | TELECOMMUNICATION CONCEPTS 7
Introductory concepts of Telecommunication, Quality of Service, Standardization in
Telecommunications, Tele Transmission types,

MODULE I PUBLIC SWITCHING TELEPHONE NETWORK 8
Makeup of the PSTN, Design of Long-Distance Networks, Traffic Routing in a
National Network, Transmission Factors in Long-Distance Telephony, Fiber Optic
Communication Links, LAN- Types,

MODULE 1lI SWITCHING TECHNIQUES 8
Introduction to Switching techniques-Message and Packet Switching-, Voice
Telephony, operation of telephone subset, Subscriber Loop Design, Design of Local
Area Wire-Pair Trunks (Junctions), VF Repeaters (Amplifiers), Long-Distance PCM
Transmission, Digital Switching, Digital Loop Carrier

MODULE IV SIGNALLING 7
Signaling, Signaling Techniques, Concepts of Link by Link and End to End signaling,
Effects of numbering on signaling

MODULE V TRAFFIC ENGINEERING 8
Network traffic and load parameters, Grade of service and blocking probability,
Modeling of Switching system, Traffic and time characterization, Blocking Models and
delay systems

MODULE VI TELECOM NETWORKS 7
Overview of communication Networks- Communication process and Layered
Architecture and Standards, ISDN,ATM,SONET

Total Hours —45
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TEXT BOOKS:

1.

Fundamentals of Telecommunications, Roger L. Freeman, A Wiley-
Interscience publication, fourth edition, JOHN WILEY & SONS, INC. New York

2. Communication Networks Fundamental Concepts And Key Architectures 2nd
Edition, Alberto Leon-Garcia, Tata Mc Graw-Hill publishing company limited,
New Delhi,2004 edition.
3. Telecommunication Switching Systems and Networks , Thiagarajan
Viswanathan, Manav , Second edition,2015,PHI learning PVT Ltd.
REFERENCES:
1. Telecommunications Engineer's Reference Book,Edited By Fraidoon
Mazda,Butterworth Heimann Limited,Part of Reed International Books.
2. Telecommunication Switching, Traffic And Networks, J.E.Flood, Pearson
Education, Second Impression 2007.
3. Network Routing Algorithms, Protocols And Architechtures, Deepankar Medhi,
Karthikeyan Ramasamy, Elseiver Publication 2007.
OUTCOMES:

On completion of the course the students will be able to

Explain the telecommunication concept
Differentiate PSTN from other networks.
Describe the switching types

Compute traffic in a telecom network
Explain the signaling techniques

Apply suitable network for suitable system.
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ECCX14 ARTIFICIAL INTELLIGENCE L T P C

OBJECTIVES:
e To provide knowledge of Artificial Intelligence systems and its application
e To describe various knowledge representation techniques.
e To formulate machine learning problems corresponding to different applications

MODULE | ARTIFICIAL INTELLIGENCE AS REPRESENTATION 8
AND SEARCH

History And Applications-The Predicate Calculus - Structures And Strategies For

State Space Search - Heuristic Search -Stochastic Methods - Control And

Implementation Of State Space Search

MODULE I CAPTURING INTELLIGENCE: THE Al CHALLENGE 8
Knowledge Representation - Strong Method Problem Solving -Reasoning In Uncertain
Situations

MODULE 1l MACHINE LEARNING-SYMBOL- 9
BASED,CONNECTIONIST

Introduction -A Framework for Symbol-based Learning -Version Space Search -The

ID3 Decision Tree Induction Algorithm -Inductive Bias and Learn ability -Knowledge

and Learning -Unsupervised Learning -Reinforcement Learning -Foundations for

Connectionist Networks -Perceptron Learning —Back propagation Learning -

Competitive Learning -Hebbian Coincidence Learning.

MODULE IV MACHINE LEARNING: GENETIC AND 9
EMERGENT,PROBABILISTIC

Genetic and Emergent Models of Learning -The Genetic Algorithm -Classifier

Systems and Genetic Programming -Artificial Life and Society-Based Learning -

Stochastic and Dynamic Models of Learning -Hidden Markov Models -Dynamic

Bayesian Networks and Learning -Stochastic Extensions to Reinforcement Learning

MODULE V ADVANCED TOPICS FOR Al PROBLEM SOLVING- 5
AUTOMATED REASONING

Introduction to Weak Methods in Theorem Proving -The General Problem Solver and

Difference Tables -Resolution Theorem Proving -PROLOG and Automated

Reasoning - Further Issues in Automated Reasoning
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MODULE VI ADVANCED TOPICS FOR Al PROBLEM SOLVING- 6
UNDERSTANDING NATURAL LANGUAGE
The Natural Language Understanding Problem -Deconstructing Language: An
Analysis -Syntax -Transition Network Parsers and Semantics -Stochastic Tools for
Language Understanding -Natural Language Applications
Total Hours —45
TEXT BOOKS:
1. George F Luger, Artificial Intelligence, Pearson Education, 6th edition, 2009.
REFERENCES:
1. Patrick Henry Winston, “Artificial Intelligence”, Addison Wesley, Third edition,
2000.
2. Engene Charniak and Drew Mc Dermott, “Introduction to Artificial intelligence”,
Addison Wesley 2000.
3. Nils J. Nilsson, “Principles of Artificial Intelligence”, Narosa Publishing House,
2000

OUTCOMES:
On completion of the course the students will be able to
e Apply Al problem solving techniques, knowledge representation, and reasoning
methods in Knowledge based systems
e Design, implement and evaluate a system / computer based system process,
component or program to meet desired needs
e Use current techniques, skills and tools necessary for computing and
engineering practice
e Analyze the computational trade-offs involved in applying different Al
techniques and models.
e Formulate machine learning problems corresponding to different applications.
e Apply machine learning algorithms to solve problems of moderate complexity
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ECCX15 WIRELESS NETWORKS & ITS L T P C
APPLICATIONS 3 0 0 3

OBJECTIVES:

e To apply various wireless applications like WLAN and WAN.

e To discuss wireless internet and adhoc networks.

e To study about advanced wireless network, LTE, 4G

e To study about wireless IP architecture, Packet Data Protocol and LTE network

architecture

MODULE | WIRELESS LAN 8
Introduction-WLAN technologies: Infrared, UHF narrowband, spread spectrum -
IEEE802.11: System architecture, protocol architecture, physical layer, MAC layer,
802.11a/b/g/c/n — Hiper LAN1, HiperLAN2, WATM, BRAN - IEEE802.16-WIMAX:
Physical layer, MAC, Spectrum allocation for WIMAX

MODULE I MOBILE NETWORK LAYER 7
Mobile IP: IP packet delivery, Agent discovery, tunneling and encapsulation, IPV6-
Network layer in the internet- Mobile IP session initiation protocol — mobile adhoc
network - Issues in adhoc networks - Routing Protocols, Wireless Sensor Networks —
Architecture

MODULE 1l MOBILE TRANSPORT LAYER 7
TCP enhancements for wireless protocols — Traditional TCP: Congestion control, fast
retransmit/fast recovery, Implications of mobility — Classical TCP improvements:
Indirect TCP, Snooping TCP, Mobile TCP, Time out freezing, Selective
retransmission, Transaction oriented TCP — TCP over 3G wireless networks.

MODULE IV WIRELESS WIDE AREA NETWORK 7
Overview of 2G & 2.5G Networks - UTMS Terrestrial Radio access network-UMTS
Core network Architecture: 3G-MSC, 3G-SGSN, 3G-GGSN, SMS-GMSC/SMS-
IWMSC, Firewall, DNS/DHCP-High Speed Packet Access (HSPA)

MODULE V 4G NETWORK 8
Introduction — 4G vision — 4G features and challenges — Applications of 4G — 4G
Technologies: Multicarrier Modulation, Smart antenna techniques, OFDM-MIMO
systems, Adaptive Modulation and coding with time slot scheduler, Cognitive Radio.
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MODULE VI WIRELESS IP NETWORK ARCHITECTURE 8
3GPP Packet Data Networks - Network Architecture - Packet Data Protocol (PDP)
Context -Configuring PDP Addresses on Mobile Stations - Accessing IP Networks
through PS Domain — LTE network Architecture - Roaming Architecture- Protocol
Architecture- Bearer Establishment Procedure -Inter-Working with other RATS.

Total Hours —45

TEXT BOOKS:

1.

Jochen Schiller, "Mobile Communications”, Second Edition, Pearson
Education,2012.

Vijay Garg , “Wireless Communications and networking”, First Edition, Elsevier,
2007

3. Kaveh Pahlavan, Prashant Krishnamoorthy, "Principles of Wireless Networks,-
A unified approach”, PHI, New Delhi, 2009

4. C.Siva Ram Murthy, B S Manoj, "Ad hoc Wireless Networks, Architectures and
Protocols", Pearson, 2004

REFERENCES:

1. Erik Dahlman, Stefan Parkvall, Johan Skold and Per Beming, “3G Evolution
HSPA and LTE for Mobile Broadband”, Second Edition, Academic Press, 2008

2. Anurag Kumar, D.Manjunath, Joy kuri, “Wireless Networking”, First Edition,
Elsevier 2011

3. Ayman EINashar, Mohamed El-saidny, Mahmoud Sherif, “Design, Deployment
and Performance of 4G-LTE Networks: A Practical Approach”, John Wiley &
Sons, 2014.

4. Crosspoint Boulevard, “Wireless and Mobile All-IP Networks”, Wiley
Publication, 2005.

5. Stefania Sesia, IssamToufik and Matthew Baker, “LTE — The UMTS Long Term
Evolution From Theory to Practice”, John Wiley & Sons, Inc. Publication,
Second Edition, 2011

6. Savo Glisic,” advanced wireless networks-technology and business models”,
Third Edition, John Wiley & Sons, Ltd, 2016

OUTCOMES:

On completion of the course the students will be able to

Describe working principle of wireless LAN network and protocol involved in
physical layer and MAC layer.
Explain the importance of various TCP Protocols
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e Classify various wireless networks
e lllustrate the mechanism of Ad Hoc Networks and Sensor Networks
e Familiar with the latest 4G networks and LTE

e Understand about the wireless IP architecture and LTE network architecture.
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ECCX16 MULTIMEDIA COMMUNICATION SYSTEMS L T P C

OBJECTIVES:
e To introduce the components of Multimedia Communication.
e To describe the different compression techniques for text, image, audio and
video signal.
e To familiarize real time applications of multimedia.

MODULE | MULTIMEDIA COMPONENTS 4
Introduction - Multimedia skills - Multimedia components and their characteristics -
Text, sound, images, graphics, animation, video, hardware.

MODULE 1l TEXT COMPRESSION 9
Need for Compression, types, Huffman coding-Adaptive Huffman coding - arithmetic
coding - Shannon-Fano coding - LZW algorithms

MODULE IlI IMAGE COMPRESSION 8
Analogue black and white picture signal. Colour picture and RGB signal, Y;Cr,Cb.
Resolution of the picture. Structure of the picture signal information, luminescence
and chromatic components .Transform coding - DCT — JPEG

MODULE IV AUDIO AND VIDEO COMPRESSION 9
A law and p law companding - Basic sub-band coding - Application to speech coding -
G.722.H.261 - H.263 - MPEG 1, 2, 4.

MODULE V REQUIREMENT AND PERFORMACE ISSUES 7
Network performance parameters for multimedia, characteristics of multimedia traffic
sources, factors that affect network performance, multimedia traffic requirement for
networks, Quality of Service.

MODULE VI MULTIMEDIA APPLICATIONS 8
Video conferencing, DVI technology-Packet Video. DVB-T and DVB-C. Digital
television.TV monitor as Multimedia terminal. VOIP Technology.

L — 45; Total Hours —45

TEXT BOOKS:
1. K.R. Rao, Z S Bojkovic, D A Milovanovic, "Multimedia Communication
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System", Standards, and Networks", Pearson Education, 2007.

2. Khalid Sayood, "Introduction to Data Compression”, Morgan Kauffman
Harcourt India, 2nd Edition, 2000.
3. Yun Q. Shi, Huifang Sun, "Image and video compression for Multimedia
Engineering”, CRC Press,1999.
REFERENCES:
1. Fred Halshall "Multimedia communication - applications, networks, protocols
and standards", Pearson education, 2007.
2. R. Steimnetz, K. Nahrstedt, "Multimedia Computing, Communications and
Applications", Pearson Education,2002.
3. Ranjan Parekh, "Principles of Multimedia”, TMH 2006.
4. Marcus goncalves "Voice over IP Networks", McGraw Hill, 1998.
OUTCOMES:

On completion of the course the students will be able to

Distinguish and describe the various components of multimedia
communication.

Describe various compression techniqgues and apply them for text
compression.

Explain various compression techniques and apply them for image
compression.

Describe various compression techniques and apply them for sound and video
compression

Analyze the performance issues of multimedia on networks.

Apply multimedia in real time.
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ECCX17 PRINCIPLES OF WIRELESS SENSOR L T P C
NETWORK 3 0 0 3

OBJECTIVES:

e Principles of Wireless Sensor Networke To obtain a broad understanding of
the technologies and applications for the emerging and exciting domain of
wireless sensor networks.

e To know physical layer issues, medium Access control Protocols , network
layer characteristics and protocols.

e A broad coverage of challenges related to the design and management of
wireless sensor networks.

MODULE | INTRODUCTION 6
Introduction to wireless sensor networks - Challenges and Constraints - Application of
sensor networks - Node architecture

MODULE I BASIC ARCHITECTURAL FRAMEWORK: PHYSICAL 8
LAYER

Basic Components, Source Encoding, The Efficiency of a Source Encoder, Pulse

Code Modulation and Delta Modulation, Channel Encoding, Types of Channels,

Information Transmission over a Channel, Error Recognition and Correction,

Modulation, Modulation Types, Quadratic Amplitude Modulation, Signal Propagation

MODULE 1l MEDIUM ACCESS LAYER 8
Overview, Wireless MAC Protocols, Characteristics of MAC Protocols in Sensor
Networks, Contention-Free MAC Protocols, Contention-Based MAC Protocols, Hybrid
MAC Protocols

MODULE IV NETWORK LAYER 8
Overview, Routing Metrics, Flooding and Gossiping, Data-Centric Routing, Proactive
Routing, On-Demand Routing, Hierarchical Routing, Location-Based Routing, QoS-
Based Routing Protocols

MODULE V NODE AND NETWORK MANAGEMENT 8
Local Power Management Aspects, Dynamic Power Management, Basics of Time
Synchronization, Time Synchronization Protocols.

B.S. Abdur Rahman Crescent Institute of Science and Technology 194



B.Tech. Electronics and Communication Engineering Regulations 2017

MODULE VI LOCALIZATION AND SECURITY 7
Ranging Techniques, Range-Based Localization, Range-Free Localization,
Challenges of Security in Wireless Sensor Networks, Security Attacks in Sensor
Networks
Total Hours —45
TEXT BOOKS:
1. Christian Poellabauer and Waltenegus Dargie, ,“FUNDAMENTALS OF
WIRELESS SENSOR NETWORKS THEORY AND PRACTICE”, John Wiley &
Sons Ltd. First edition 2010
2. Carlos de Morais Cordeiro , Dharma Prakash Agarwal, Ad hoc and Sensor
Network : Theory and Applications , 2nd Edition, World Scientific Publishing
Co.
REFERENCES:
1. Holger Karl and Andreas Willig, “Protocols and Architectures for Wireless
Sensor Networks”, John Wiley and Sons, 2012.
2. G.Anastasi, Marco Conti, Mario Di Francesco and Andrea Passarella, “Energy
Conservation in Wireless Sensor Networks: A Survey”, Adhoc Networks, Vol.7,
No.3 May 2009, Elsevier Publications, pp.537-568. 4

OUTCOMES:
On completion of the course the students will be able to

e Understand the state of art techniques in wireless sensor networks.

e Learn the basics and challenges of wireless networking, the constraints of
wireless sensor networks, the design of protocols to meet the challenges and
constraints of a specific application and the development of a research project

e Be able to apply the concepts of wireless sensor networks (WSN) to various
application areas.

e Get an overview of basic architectural framework.

¢ Able to analyze performance characteristics of WSN and manage WSN.

e To know methods in Localization tracking and security issues.
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ECCX18 FUNDAMENTALS OF NANOTECHNOLOGY L T P C

OBJECTIVES:
e To introduce the basic concepts of nano technology
e To illustrate the importance of various synthesis method.
e To enrich the knowledge of students in various fabrication and characterization
techniques.
e Tointroduce various nano devices

MODULE | INTRODUCTION 7
Overview of nanotechnology, Historical background, Importance of Nanoscale,
Bottom-up approaches, Top-down approaches, Functional approaches - Difference
between bulk and nano materials - Size dependent properties

MODULE I SYNTHESIS OF NANOMATERIALS 7
Fundamentals of film-Physical vapor deposition(PVD)-Chemical  Vapor
deposition(CVD)-Atomic layer deposition-solgel films

MODULE llI FABRICATION OF NANOSTRUCTURES 8
Lithography -Nanomanipulation and nanolithography-Soft lithography-Assembly of
nanoparticles and nanowires-other methods for microfabrication

MODULE IV CHARACTERIZATION 8
Structural characterization —X-ray diffraction, Small angle X-ray scattering ,Scanning
electron microscopy, Transmission electron microscopy, Scanning probe microscopy-
Chemical characterization — Optical spectroscopy, Electron spectroscopy, lon
spectroscopy-Physical properties of nanomaterials

MODULE V NANO DEVICES 7
Issues of miniaturization - Digital information processing — Quantum Computing —
Electronic devices — Spintronics — Storage class memory — Photonic devices —
Thermal devices

MODULE VI APPLICATION OF NANOMATERIALS 8
Molecular Electronics and Nanoelectronics - Nanobots-Biological applications of
Nanoparticles-Catalysis by Gold Nanoparticles-Quantum devices -Nanomechanics-
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Carbon nanotube emitters-Energy applications of nanomaterials-environmental
applications of nano materials
Total Hours —45

TEXT BOOKS:
1. Guozhong Cao, “Nanostructures and Nano materials-Synthesis, Properties and
Applications”, Imperial College Press (2011).
2. M.S. Ramachandra Rao, Shubra SinghH, “Nanoscience and Nanotechnology:
Fundamentals to Frontiers”, Wiley, 2013.
3. Guozhong Cao,Ying Wang “Nanostructures and Nano materials”world scientific
series in nanoscience and nanotechnology2 nd edition 2016

REFERENCES:
1. C.Dupas, P.Houdy, M.Lahmani, Nanoscience: “Nanotechnologies and
Nanophysics”, Springer-Verlag Berlin Heidelberg, 2007.
2. Mick Wilson, Kamali Kannangara, Michells Simmons and Burkhard
Raguse,“Nano Technology — Basic Science and Emerging Technologies”, 1st
Edition,Overseas Press, New Delhi, 2005

OUTCOMES:
On completion of the course the students will be able to
e Acquire the knowledge of various nano tec hniques
e Discuss about the synthesis of nano materials
e Describe various fabrication techniques of nano structures
e Compare different characterization techniques
e Explain about nano devices
e Apply the knowledge of different types of nano materials for various
engineering applications
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ECCX19 EMBEDDED SIGNAL PROCESSING L T P C

OBJECTIVES:
e To study the architecture of embedded processor.
e To introduce the number formats and quantization in real time processing.
e To learn the memory systems and data transfer in Blackfin Processor.
e To introduce the concept of code optimization and power management.

MODULE | INTRODUCTION TO EMBEDDED PROCESSOR 4
Embedded Processor: Micro Signal Architecture -Real-Time Embedded Signal
Processing

MODULE I BLACKFIN PROCESSOR 6

The Blackfi n Processor: An Architecture for Embedded Media Processing-
Introduction to Micro Signal Architecture-Overview of the Blackfin Processor-
Architecture: Hardware Processing Units and Register Files-Bus Architecture and
Memory-Basic Peripherals

MODULE 1l REAL-TIME DSP FUNDAMENTALS AND 9

IMPLEMENTATION CONSIDERATIONS
Number Formats Used in the Blackfin Processor-Fixed-Point Formats -Fixed-Point
Extended Format -Fixed-Point Data Types -Emulation of Floating-Point Format -Block
Floating-Point Format-Dynamic Range, Precision, and Quantization Errors - Incoming
Analog Signal and Quantization -Dynamic Range, Signal-to-Quantization Noise Ratio,
and Precision -Sources of Quantization Errors in Digital Systems-Overview of Real-
Time Processing

MODULE IV MEMORY SYSTEM AND DATA TRANSFER 10
Overview of Signal Acquisition and Transfer to Memory-DMA Operations and
Programming-Using Cache in the Blackfin Processor-Comparing and Choosing
Between Cache and Memory DMA- Scratchpad Memory of Blackfin Processor

MODULE V CODE OPTIMIZATION AND POWER MANAGEMENT 10
Using Assembly Code for Efficient Programming - Using Hardware Loops - Using
Dual MACs -Using Parallel Instructions -Special Addressing Modes: Separate Data
Sections - Using Software Pipelining- Power Consumption and Management in the
Blackfin Processor
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MODULE VI DSP APPLICATIONS 6
Overview of Audio Compression -Audio Encoding -Audio Decoding- Digital Image
Processing- Overview of Image Representation- Color Conversion- Image
Enhancement

Total Hours -45

TEXT BOOKS:
1. Woon-Seng Gan,Sen M.Kuo,” Embedded Signal Processing with the Micro
Signal Architecture”, Wiley-IEEE Press,January 2007.

REFERENCES:
2. Proakis and Manolokis, “Digital Signal Processing: Principles, Algorithms, and
Applications, Pearson, July 13
3. S.K. Mitra ,“Digital Signal Processing”, Mc-Graw Hill,. 3rd Edition, 2006.
4. Sinha, Priyabrata,” Speech Processing in Embedded Systems”, Springer 2010.
5. Phil Lapsley, Jeff Bier, Amit Shoham, Edward A. Lee, "DSP Processor
Fundamentals: Architectures and Features”, Wiley-IEEE Press, January 1997

OUTCOMES:
On completion of the course the students will be able to
e Describe the architecture of embedded processor.
¢ Differentiate the Number Formats Used in Blackfin processor.
¢ Analyze the Quantization Errors in Digital Systems
e Compare DMA Operations and Cache in Blackfin Processor
e Optimize the codes and Power Consumption in Blackfin Processor.
e Acquire knowledge about applications of DSP.
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ECCX20 INTRODUCTION TO NETWORK SECURITY L T P C
3 0 0 3

OBJECTIVES:

o To understand the fundamentals of Cryptography

o To acquire knowledge on standard algorithms used to provide

confidentiality, integrity and authenticity.

To understand the various key distribution and management schemes.

o To understand how to deploy encryption techniques to secure data in
transit across data networks

PREREQUISITES:

Fundamentals of networking concepts.

MODULE | INTRODUCTION TO NETWORKSECURITY 7
Security attacks (Interruption, Interception, Modification & fabrication), Security
services (confidentiality, authentication, integrity, Non-repudiation, access control and
availability) and mechanisms. A model for internetwork security, internet standards
and RCFs, Buffer overflow & format string vulnerabilities, TCP session hijacking, ARP
attacks, route table modification, UDP hijacking and mon-in-the-middle attacks

MODULE 1l CLASSICAL ENCRYPTION TECHNIQUES 9
Symmetric Cipher Model, Cryptography, Cryptanalysis and Brute-Force Attack,
Substitution Techniques, Caesar Cipher, Monoalphabetic Cipher, Playfair Cipher, Hill
Cipher, Polyalphabetic Cipher, One TimePad. Block Ciphers and the data encryption
standard: Traditional block Cipher structure, stream Ciphers and block Ciphers,
Motivation for the feistel Cipher structure, the feistel Cipher, The data encryption
standard, DES encryption, DES decryption, ADES example, results, the avalanche
effect, the strength of DES.

MODULE 1lI PUBLIC-KEY CRYPTOGRAPHY and RSA 8
Principles of public-key cryptosystems, Public key cryptosystems, Applications, for
public-key cryptosystems, requirements for public-key cryptosystems. public-key
cryptanalysis. The RSA algorithm, description of the algorithm, computational
aspects, the security of RSA. Other Public-Key Crypto systems: Diffie-hellman key
exchange.

MODULE IV KEY MANAGEMENT AND DISTRIBUTION 8
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Symmetric key distribution using Symmetric encryption, A key distribution scenario,
Hierarchical key control, session key lifetime, a transparent key control scheme,
Decentralized key control, controlling key usage, Symmetric key distribution using
asymmetric encryption, simple secret key distribution scheme, distribution of public
keys, public announcement of public keys, publicly available directory, public key
authority, public keys certificates, X-509 certificates.

MODULE V EMAIL PRIVACY SECURITY 8
Pretty good privacy, notation, operational; description, S/MIME, RFC5322,
Multipurpose internet mail extensions, S/MIME functionality, S/MIME messages,
S/MIME certificate processing, enhanced security services, Domain keys identified
mail, internet mail architecture, E-Mail threats.

MODULE VI IP SECURITY 5
IP Security Overview, IP Security Architecture, Authentication Header, Encapsulating
Security Payload, Combining Security Associations and Key Management.

Total Hours —45
TEXT BOOKS:
1. William Stallings, ‘Cryptography and Network Security’, Pearson 6th edition. 2013
2.V k Pachghare, ‘ Cryptography and Information Security’, PHE, 2013.
3. Ryan Russell, Dan Kaminsky, Rain Forest Puppy, Joe Grand, David Ahmad,Hal
Flynn Ido Dubrawsky, Steve W.Manzuik and Ryan Permeh, Wiley Dremtech ,“Hack
Proofing your Network” , syngress publishing,2002

REFERENCES:
1.Neal Krawetz ,’'Introduction to Network Security’, published by CENGAGE
Learning, 2006
2. Charlie Kaufman, Radia Perlman and Mike Spenciner , “Network Security—
Private Communication in a Public World” by, Pearson/PHI, 2002.

OUTCOMES:
On successful completion of this course, students will be able to:
1. Understand basic cryptographic algorithms, web authentication and security
issues.
2. Analyze the wvulnerabilities in any computing system and hence be able to
design a security solution.
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3. ldentify the security issues in the network and resolve it.

4. Evaluate security mechanisms using rigorous approaches, including
theoretical.

5. Describe about electronic mail security.

6. Understand the current legal issues towards information security.
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ECCX21 INFORMATION CODING TECHNIQUES L T P C

OBJECTIVES:

¢ Fundamental concepts of information theory
e Data compaction, data compression, data transmission,
e Error detection and correction

MODULE | INFORMATION ENTROPY FUNDAMENTALS 7
Uncertainty, Information and Entropy — Source coding Theorem — Huffman coding —
Shannon Fano coding — Discrete Memory less channels — channel capacity — channel
coding Theorem — Channel capacity Theorem.

MODULE I DATA AND VOICE CODING 8
Linear Block codes — Syndrome Decoding — Minimum distance consideration — cyclic
codes — Generator Polynomial — Parity check polynomial — Encoder for cyclic codes —
calculation of syndrome — Convolution codes.

MODULE 1lI ERROR CONTROL CODING 8
Principles — Text compression — Static Huffman Coding — Dynamic Huffman coding —
Arithmetic coding — Image Compression — Graphics Interchange format — Tagged
Image File Format — Digitized documents — Introduction to JPEG standards.

MODULE IV COMPRESSION TECHNIQUES 7
Principles — Text compression — Static Huffman Coding — Dynamic Huffman coding —
Arithmetic coding — Image Compression — Graphics Interchange format — Tagged
Image File Format - Digitized documents - Introduction to JPEG standards.

MODULE V AUDIO AND VIDEO CODING 7
Linear Predictive coding — code excited LPC — Perceptual coding, MPEG audio
coders — Dolby audio coders — Video compression — Principles — Introduction to
H.261 & MPEG Video standards.

MODULE VI CRYPTOGRAPHY: 8
Overview of encryption techniques - symmetric cryptography - Data Encryption
Standard (DES) - International Data Encryption Algorithm (IDEA) - RC Ciphers -
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Public-key algorithm - RSA algorithm - Pretty Good Privacy - One-way Hashing
Total Hours -45

TEXT BOOKS:

1. Simon Haykin, “Communication Systems”, John Wiley and Sons, 4th Edition,
2001.

2. Fred Halsall, “Multimedia Communications, Applications Networks Protocols and
Standards”, Pearson Education, Asia 2002; Chapters: 3,4,5.

REFERENCES:
1. Mark Nelson, “Data Compression Book”, BPB Publication 1992.
2. Watkinson J, “Compression in Video and Audio”, Focal Press, London,
1995.

OUTCOMES:
e Understand encoding and decoding of digital data streams.
e know methods for the generation of these codes and their decoding
techniques.
¢ Have a detailed knowledge of compression and decompression techniques.
e analyze concepts of multimedia communication
e Have a complete understanding of error—control coding.
e Understand the cryptographic techniques
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ECCX22 PYTHON PROGRAMMING L T P

OBJECTIVES:
e To fundamentals of programming such as variables, conditional and iterative
execution, methods, etc.
e Understand fundamentals of object-oriented programming in python, including
defining classes, invoking methods, using class libraries, etc
e Have the ability to write a program to solve specified problems

MODULE | PYTHON CONCEPTS 5
Introduction to python, Installation, Python Interpreter, Interpreter and its environment,
running a program, first python programme , Basic Operators, Data types- String ,List,
tuple, set, Dictionary, Control statements — Decision making, loop, numbers ,Date and
time.

MODULE 1l FUNCTIONS AND MODULES 5
Defining a Function- Calling a Function-Passing by Reference Versus Passing by
Value -Function Arguments-The return Statement-scope of variables — global and
local variables-Modules-import statements.

MODULE 1l FILES I/0O ,EXCEPTIONS AND CLASSES & OBJECTS 5
Reading Keyboard Input-Opening and Closing Files-Reading and Writing Files-
Renaming and Deleting Files -Directories in Python-file and Directory Related
methods-Exception handling, creating Classes and Objects, accessing the attributes,
class inheritance, Over riding, Over loading methods.
Total Hours - 15

TEXT BOOKS:

1. Mark Lutz, “Learning Python” , Fifth Edition, O,Reilly, 2013

2. Allen Downey, “Think Python”, second edition, Green Tea Press,2015

REFERENCES:
1. Jason Cannon, “Python Programming for Beginners” O,Reilly, 2012
2. David Beazley , Brain K Jones “Python CookBook” Third edition,2013
3. CHUN, WESLEY J "Core Python Programming”, Pearson Education 2012
4. GUTTAG, JOHN V ’Introduction to Computation and Programming Using
Python”, PHI Learning Private,2014
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OUTCOMES:
On completion of the course the students will be able to

Implement user defined python functions.

Create programs using various collection data types
Develop basic programs using fundamental structures
Apply appropriate Python control flow structure

Design classes and use them

know how Python can be used for application development
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ECCX23 DESIGN USING EDA TOOLS L T P
0O 0 2 1
OBJECTIVES:
e To introduce the basic functionality of CAE/CAD tools for integrated circuits
CADENCE.
e To become familiar with the main structure and basic modules of the CAE/CAD
tools.

e To investigate the main design flow for analog, analog-digital and digital
integrated circuit
e To enable students to exercise appropriate design of digital and analog circuits.

LIST OF EXPERIMENTS
1. Study of Basic CMOS technology and design rules.
2. Analyze and compare advanced analog ICs based on CMOS techniques, such
as different types of current sources, amplifiers, filters and comparators.
3. Analyze and compare simple digital circuits based on different CMOS

techniques.
4. Designing complex analog/digital systems starting from simpler analog/digital
circuits.
Total Hours =30
TEXT BOOKS:

1. A Computer-Aided Design and Synthesis Environment for Analog Integrated
Circuits, Geert van der Plas, Georges Gielen Willy Sansen, Kluwert Academic
Publishers, ISBN 0-7923-7697-8, 2002.

2. Electronic Design Automation for Integrated Circuits Handbook, Volume 1,
EDA for IC System Design, Verification and Testing, Edited by Louis Scheffer,
Luciano Lavagno and Grant Martin, Taylor & Francis, 2006, ISBN 0-8493-
7923-7.

3. Electronic Design Automation for Integrated Circuits Handbook, Volume 2,
EDA for IC Implementation, Circuits Design and Process Technology, Edited
by Louis Scheffer, Luciano Lavagno and Grant Martin, Taylor & Francis, 2006,
ISBN 0-8493-7924-5.
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REFERENCES:
1. Erik Brunvand, “Digital VLSI Chip Design with Cadence and Synopsys CAD

Tools®, Pearson Publications, 1st edition, 25th February 2009.

2. Dennis Fitzpatrick, “Analog Design and Simulation using OrCAD Capture and

PSpice”, Newnes, 2nd edition, December 13, 2017.

OUTCOMES:
On completion of the course the students will be able to

Demonstrate knowledge and understanding of fundamental concepts in CAD.
Work on the simulation tool.

Analyze any analog circuit using a simulation tool.

Analyze any digital circuit using a simulation tool.

Design a component or circuit for a specific application.

Establish capability for CAD tool development and enhancement.
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ECCX24 PREDICTIVE ANALYTICS L T P

OBJECTIVES:
¢ Design effective experiments and analyze the results
e Use resampling methods to make clear and bulletproof statistical arguments
¢ Analytics tools to analyze the problems through prediction, classification and
discrete choices
e Explain and apply a set of unsupervised learning concepts and methods

PREREQUISITES:
+ Knowledge on programming, calculus, statistics, mathematical models or linear
algebra
« Statistical analysis, Descriptive statistics, Probability Distribution, Hypothesis
testing, ANOVA

MODULE | PREDICTION EFFECT 8
Introduction to Analytics, Analytics in Decision Making, Digital Data Collection
Predicts - Data Effect -data models and algorithms - data integration components-
Trick to Predictive Analytics

MODULE I PREDICTIVE ANALYTICS AND MACHINE LEARNING 7
Predictive Analytics tools, Prediction Takes Action; automation of driverless Cars-
Change Motoring, Right Tool for Tough Times, Ethical issues, A Case for Early
Adoption
Total Hours -15
TEXT BOOKS:
1. Conor Doherty, Steven Camifia, Kevin White & Gary Orenstein The Path to
Predictive Analytics and Machine Learning, O’Reilly Media, Inc.,First edition,
2016
2. Eric Siegel, “Predictive Analytics”, Wiley Publishers, First edition, 2016

REFERENCES:
1. Daniel T. Larose, Chantal D. Larose, “Data Mining and Predictive Analytics”,
MISL-WILEY publishers, 2" edition, 2016
2. Dean Abbott, “Applied Predictive Analytics: Principles and Techniques for
The Professional Data Analyst’, MISL-WILEY publishers, First edition,
2014
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OUTCOMES:
On completion of the course, students will be able to
e Apply the concepts, ideas and protocols to analyze derived datasets
e Use computational abilities, inferential thinking, and practical skills for tackling
core data scientific challenges.
¢ Investigate the foundational concepts of data management and processing

e Perform statistical computing and dynamic visualization using modern
programming tools.
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ECCX25 IC TECHNOLOGY L

—
o
@]

OBJECTIVES:

. To provide strong foundation in fundamentals of VLSI.

. To introduce the fundamental principles Integrated Circuit Fabrication.
. To familiarize with fabrication of Integrated circuits.

. To demonstrate design rules for layout and circuit characterization.

PREREQUISITE :
Knowledge on Digital Electronics, Electron Devices and Circuits

MODULE | INTRODUCTION TO CMOS CIRCUITS: 8
MOS Transistors and Switches , CMOS Logic --- Inverter, Combinational logic,
NAND and NOR gates, Compound gates and Multiplexers, Memories ‘ Circuit and
System Representation --- behavioral, structural and physical representations

MODULE 1l OPERATING PRINCIPLES OF MOS TRANSISTORS: 7
Introduction, NMOS and pMOS enhancement transistors , Threshold voltage and
body effect ,MOS device design equations ,Basic DC equation ,Second order
effects Complementary CMOS Inverter , DC characteristics ,Static load MOS
inverters ,Differential inverter ,Transmission gate ‘Tri-state inverter , Bipolar
devices

MODULE Il FABRICATION OF CMOS INTEGRATED CIRCUITS 7
An overview of silicon semiconductor technology, Wafer processing ,Oxidation
,Epitaxy, deposition, ion-implantation and diffusion , Silicon gate process Basic
CMOS Technology, Basic n-well CMOS process, P-well process,Twin-Tub
process, Silicon-on-Insulator process

MODULE IV INTERCONNECTIONS AND CONTACTS, PACKAGING 7
AND YIELD

Metal Interconnections and Contact Technology, Diffused Interconnections,

Polysilicon Interconnections and Buried Contacts, Silicides and Multilayer-Contact

Technology, Copper Interconnects and Damascene Processes, Wafer Thinning

and Die Separation, Die Attachment, Wire Bonding, Packages, Yield.
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MODULE V CMOS PROCESS ENHANCEMENTS AND LAYOUT 8
DESIGN RULES

Circuit elements, Layer representations ,CMOS n-well rules, Latch-up,
Technology-related CAD issues
MODULE VI CIRCUIT CHARACTERIZATION 8
Resistance estimation ,Capacitance, estimation, Switching, characteristics
Analytic delay models ,Gate delay ,CMOS-gate transistor sizing ,Power
transmission , Scaling of MOS transistor dimensions

TOTAL HOURS 45
TEXT BOOKS
1. J. Plummer, Michael D. Deal and Peter B. Griffin, “Silicon VLSI Technology,

fundamentals, practice and modeling” Pearson Education, 2009.

2. Richard C. Jaeger , “Introduction to Microelectronic Fabrication”, Second
Edition.
REFERENCES

1. J. P. Uyemura, Physical Design of CMOS Integrated Circuits Using L-Edit,
PWS Publishers, Boston, 1995.

2. Neil H. E. Weste, David Money Harris, “CMOS VLSI Design A Circuits and
Systems Perspective” 4™ edition , Pearson Publication.

3. Jan M. Rabaey ,Anantha Chandrakasan,Borivoje Nikolic “Digital Integrated
(ionnd Edit2)Circuits .

OUTCOMES:
On completion of the course, students will be able to
1. Understand the principles of CMOS transistors.
2. Learning lithography techniques and concepts of wafer exposure system,
types of resists etc.
3. Understand concepts of thermal oxidation and Si/SiO2 interface and its
guality measurements.
4. Learn concepts of IC Fabrication
5. Understand back-end technology to define contacts, interconnect, gates,
source and drain, and measurements techniques to insure quality of
designs.
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ECCX26 SIMULATION OF RF CIRCUITS AND L T P
COMPONENTS 0O 0 2 1

OBJECTIVES:
To study the basic tools of microwave engineering and practice them.
LIST OF EXPERIMENTS

Simulation of Rectangular waveguide.

Simulation of circular waveguide

Simulation of wave guide Tee junction.

Simulation of microstripline

Simulation of strip line

Simulation of RF Low Pass & High Pass Filters
Simulation of RF amplifier

Simulation of RF Band pass and Band stop Filters
Simulation of coupled filters.

10. Simulation of Impedance matching networks

© 0N bk wDdPRE

Total Hours =30
REFERENCES:
1. David. M.Pozar, "Microwave Engineering" 3rd Edition, John Wiley and Sons,
2005.
2. S.Y.Liao, "Microwave Amplifiers and Oscillators Design", Prentice Hall, New
Jersey, 1999.

OUTCOMES:

On completion of the course the students will be able to
e Work on the simulation tool.
e Analyze any RF component or circuit using a simulation tool
e Design a component or circuit for a specific application.
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ECCX27 RF TEST AND MEASUREMENT L T P

OBJECTIVES:
To study the RF & Microwave measurement techniques.
To learn the EMI/EMC testing methods of RF Components & Circuits.

MODULE | INTRODUCTION TO S MATRIX AND EMI. 5
High frequency parameters-Formulation of S parameters, properties of S parameters.
Concepts of EMI and EMC and definitions - Sources of EMI.

MODULE I MICROWAVE MEASUREMENTS 5
Slotted line VSWR measurement, VSWR through return loss measurements, power
measurement, impedance measurement insertion loss and attenuation
measurements-measurement of scattering parameters- Measurement of dielectric
constant of a solid using waveguide.

MODULE llI EMI MEASUREMENTS 5
Open area test site measurements-Measurement precautions - Open —area test site-
Anechoic Chamber-TEM Reverberating TEM-GTEM cell - Comparisons.
Total Hours =15
TEXT BOOKS:
1. D.M.Pozar, “Microwave Engineering”, John Wiley & sons,Inc., 2006.
2. Reinhold. Ludwig and Pavel Bretshko “RF Circuit Design”, Pearson Education,
Inc.,2006

REFERENCES:
1. V.P.Kodali, "Engineering EMC Principles, Measurements and Technologies”,
IEEE Press, 1996.
2. C.R.Paul, "Introduction to Electromagnetic Compatibility”, John Wiley and
Sons,
3. Inc, 1992

OUTCOMES:
On completion of the course the students will be able to
1. Find unknown load impedance for any high frequency networks using smith
chart.
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Determine s parameters for any microwave circuits or components.
Relate the transmission matrix with S matrix.

Analyze the microwave networks using SFG

Analyze the microwave networks using S matrix.

Design impedance matching networks.

S e
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ECCX28 DSP ARCHITECTURE AND PROGRAMMING L T P C
3 0 0 3

OBJECTIVES:

1. To describe the architecture of programmable digital signal processor.

2. To implement basic DSP functions in processor TMS320C5XX

3. To apply TMS320C5XX for real time applications.

4,
MODULE | FUNDAMENTALS OF DSP PROCESSORS 7
Multiplier and Multiplier accumulator, Modified Bus Structures and Memory access in
PDSPs, Multiple access memory, Multi-ported memory, VLIW architecture, Pipelining,
Special Addressing modes in P-DSPs, on chip Peripherals.

MODULE 1l COMPUTATIONAL ACCURACY IN DSP 7
IMPLEMENTATION

Number formats for signals and coefficients in DSP systems, Dynamic Range and

Precision, Sources of error in DSP implementation, A/D Conversion errors, DSP

Computational errors, D/A Conversion Errors.

MODULE 1lI ARCHITECTURES OF DIGITAL SIGNAL PROCESSOR 9
Basic Architectural features, DSP computational Building Blocks, Bus Architecture
and Memory, Data Addressing Capabilities, Address Generation Unit,
Programmability and Program Execution, Speed issues Features for External
interfacing.

MODULE IV PROGRAMMABLE DIGITAL SIGNAL PROCESSORS 10
Commercial Digital signal-processing Devices, TMS320C54XX DSP: Data Addressing
mode, Memory space, Program Control, Instructions and Programming, On-Chip
peripherals, Interrupts, Pipeline Operation, Introduction to code composer studio.

MODULE V TMS320C6XDSPs 6
Introduction, features of TMS320C6X processor, internal architecture, functional units
and its operations, addressing modes in C6x, memory architecture, peripherals

MODULE VI IMPLEMENTATION OF BASIC DSP ALGORITHMS 6
The Q-notation,FIR Filters, IIR Filters, interpolation Filters, Decimation filters, Adaptive
Filters, 2-D signal processing, An FFT Algorithm for DFT Computation, Computation
of signal spectrum.
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Total Hours —45
TEXT BOOKS:
1. B. Venkataramani, M. Bhaskar "Digital Signal Processors: Architecture,
Programming and Applications"”, Tata McGraw-Hill Education, 2002
2. Avtar Singh, S.Srinivasan ,"DSP Implementation using DSP microprocessor
with Examples from TMS32C54XX” -Thomson 2004
3. Sen-Maw Kuo, Woon-SengGan,"Digital signal processors architectures,
implementations, and applications”, Pearson Prentice Hall, 2005
4.
REFERENCES:
1. Phil Lapsley, Jeff Bier, AmitShohan, Edward A Lee, “DSP Processor
Fundamentals, Architectures & Features”. S. Chand & Co, 2000
2. Jonathan Stein, “Digital signal processing” John Wiley 2005.
3. S.K. Mitra, “Digital Signal Processing”, Tata McGraw-Hill Publication, 2001.
4. Alan V. Oppenheim,"Discrete-Time Signal Processing”, Pearson Education
India, 2006.

OUTCOMES:
On completion of the course the students will be able to
e Recognize the fundamentals of fixed and floating point architectures of various
DSPs.
e Estimate DSP computational errors.
e Describe the architectural features of DSP processors
e Select appropriate DSP processors for signal processing applications.
e Make use of TMS3206X processors in real time applications.
e Implement various DSP algorithms.
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ECCX29 DSP APPLICATIONS L T P

OBJECTIVES:
e Apply the concepts of DSP for real time applications
e To provide an understanding of how to design signal processing systems and
process data in a software simulation.
e Tointroduce programming for real time DSP applications.

LIST OF EXPERIMENTS
AUDIO PROCESSING
1. Generation of Octave music
2. Real time Audio processing- Audio equalizer, Delayed audio playback,Audio
reverberator, Concert hall simulation& Audio effects

IMAGE PROCESSING

Histogram equalization

Implementation of transforms on images
Edge detection of Images

o 0 kW

Pseudo color image processing

DIGITAL SIGNAL GENERATION AND DETECTION

7. Dual-tone Multifrequency (DTMF) signals
8. ECG signal analysis.
Total Hours =30
REFERENCES:
1. Sen M. Kuo, Bob H. Lee, Wenshun Tian, “Real-Time Digital Signal Processing:
Fundamentals, Implementations and Applications”, Third edition, Wiley
publication, 2013.

OUTCOMES:
On completion of the course the students will be able to
e Use DSP tools to analyze the real time signals.
e Apply various transforms like DCT , FFT for real time signals
o Validate the concept of digital signal generation and detection through real time
systems.
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ECCX30 INTRODUCTION TO RECONFIGURABLE L T P C
COMPUTING 3 0 0 3
OBJECTIVES:

e Basic concepts of Reconfigurable computing

e Various FPGA designs

e Modeling and programming various reconfigurable systems

e Mapping algorithms for reconfigurable architectures

e Design and development of Various Reconfigurable architectures.
e Applications development of reconfigurable systems

PRE-REQUISITES:
e Basics of VLSI Design
¢ Fundamental knowledge of FPGA architecture

MODULE | RECONFIGURABLE COMPUTING HARDWARE 8
Device Architecture- The Computational Fabric- Array and Interconnect-Extending
Logic Configuration-Reconfigurable Processing Fabric Architectures- -RPF Integration
into Traditional Computing Systems-Reconfigurable Computing Systems -
Configuration Architectures

MODULE I FPGA DESIGN 8
FPGA Physical Design Tools -Technology mapping - Placement & routing - Register
transfer (RT)/Logic Synthesis - Controller/Data path synthesis - Logic minimization .

MODULE llI MAPPING DESIGNS TO RECONFIGURABLE 8
PLATFORMS

Technology Mapping- Structural Mapping Algorithms- Integrated Mapping Algorithms

Mapping Algorithms for Heterogeneous Resources- FPGA Placement- Placement

Problem Clustering- Partition-based Placement-Analytic Placement- Datapath

Composition Fundamentals.

MODULE IV RETIMING AND FAST COMPILATION 7
Retiming: Concepts, Algorithm, and Restrictions- Re-pipelining and C-slow Retiming
Implementations of Retiming- Retiming on Fixed-frequency FPGAs-C-slowing as
Multithreading.
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MODULE V CASE STUDIES OF FPGA APPLICATIONS 7
SPIHT Image Compression- Automatic Target Recognition Systems- Multi- FPGA
Systems: Logic Emulation.

MODULE VI APPLICATION DEVELOPMENT 7
Implementing Applications with FPGAs- Strengths and Weaknesses of FPGAs-
Application Characteristics and Performance- General Implementation Strategies for
FPGA-based Systems- Implementing Arithmetic in FPGAs-Instance-specific Design-
Partial Evaluation Distributed Arithmetic- FPGA Implementation of CORDIC
Processors- Hardware/Software Partitioning.

Total Hours —-45
TEXT BOOKS:
1.Scott Hauck and Andr’e DeHon, "Reconfigurable Computing :The Theory And
Practice of FPGA-Based mputation". Morgan Kaufmann Publishers, 2008.

REFERENCES:

1. M.Gokhale and P.Graham, "Reconfigurable Computing: Accelerating Computation
with Field Programmable Gate Arrays", Springer Publications, 2005.

2. C.Bobda," Introduction to Reconfigurable Computing: Architectures, Algorithms and
Applications"”, Springer Publications, 2007.

OUTCOMES:
On completion of the course, students will be able to

¢ Analyze various reconfigurable architectures.

¢ Apply various methodologies to reconfigure FPGA.

¢ Implement fast compilation techniques in architecture design.

e Develop modules and applications using high level languages and tools.
¢ Design and build an SOPC for a specific application

¢ Design FPGA and programming reconfigurable systems
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ECCX31 PROGRAMMING IN EMBEDDED SYSTEMS L T P C

OBJECTIVES:

e To introduce the design of embedded computing systems with its
hardware and software architectures

e To describe entire software development lifecycle and examine the
various issues involved in developing software for embedded systems.

e To analyze the I/0O programming and Embedded C coding techniques

e To equip students with the software development skills necessary for
Practitioners in the field of embedded systems.

PRE-REQUISITES:
Embedded System Concepts and C Language

MODULE | DATA REPRESENTATION IN EMBEDDED SYSTEMS 6
Introduction to embedded system-Fixed-Precision binary numbers-Binary
representation of integers-Binary representation of Real numbers-integer data types-
mixed data types-manipulating bits in memory, 1/0 ports- Accessing memory mapped
I/O Devices-Structures

MODULE 1l C PROGRAMMING CONCEPTS 8
Programming Style - Declarations and Expressions - Arrays, Qualifiers and Reading
Numbers - Decision and Control Statements - Programming Process - More Control
Statements - Variable Scope and Functions - C Preprocessor - Advanced Types -
Simple Pointers - Debugging and Optimization.

MODULE llI EMBEDDED C 9
Programming Embedded System In C-Introducing 8051 Microcontroller-Keil Software-
Reading Switches- Adding Structure To C Code- Meeting Real Time Constraints-
Creating An Embedded Operating System-Multistate Systems And Function
Sequences- Serial Interface.

MODULE IV INPUT/OUTPUT PROGRAMMING 6
Mixing ¢ and assembly-1/O Instructions, Synchronization, Transfer Rate & Latency,
Polled Waiting Loops, Interrupt — Driven 1/O, Direct memory access.
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MODULE V MEMORY MANAGEMENT 7
Scheduling-Objects In C-Automatic Allocation-Static Allocation-Object Creation,
Initialization, Destruction-Dynamic Allocation-Automatic Allocation With Variable Size-
Recursive Function —Shared Memory.

MODULE VI PYTHON PROGRAMMING 9
Basics of PYTHON Programming Syntax and Style — Python Objects— Dictionaries —
comparison with C programming on Conditionals and Loops — Files — Input and
Output — Errors and Exceptions — Functions — Modules — Classes and OOP —
Execution Environment.
Total Hours —45

TEXT BOOKS:

1. Michael J Pont, “Embedded C”, Pearson Education, 2007.

2. Daniel W. Lewis, "Fundamentals of embedded software where C and

assembly meet", Pearson Education
3. Allen Downey, “Think Python”, second edition, Green Tea Press,2015

REFERENCES:
1. Mohamammad Ali Mazidi & Mazidi, “8051 Microcontroller and Embedded
Systems” , Pearson Education,2006
2. Jason Cannon, “Python Programming for Beginners” O,Reilly, 2012
3. Steve Oualline, ‘Practical C Programming 3rd Edition’, O’'Reilly Media, Inc,
2006.

OUTCOMES:

On completion of the course, students will be able to
e Write, compile and debug programs in C language.
e Develop program using embedded C
e Analyze the Real-time constraints in embedded systems
e Describe memory management in embedded systems
e Program using python language
e Design projects using embedded C and python language
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ECCX32 MULTI-CORE ARCHITECTURE AND L T P C
PARALLEL PROGRAMMING 3 0 0 3

OBJECTIVES:
e To study multicore architecture and their design issues.
e To Program distributed and shared memory architecture.
e To know various types of multicore architecture and application.

MODULE | INTRODUCTION TO MULTI-CORE ARCHITECTURE 8
Motivation for concurrency in software-Parallel computing Platforms-Parallel
computing in Microprocessors-Differentiating Multi-core architectures fromm Hyper-
threading technology-Multithreading on Single-Core versus Multi-core platforms-
understanding performance-Amdahl’s law-Gustafson’s law-Homogeneous multi-core-
Heterogeneous multi-core

MODULE 1l PARALLEL HARDWARE 7
The basics of caching- Cache mappings- Virtual memory- Instruction-level
parallelism- Hardware multithreading- SIMD systems- MIMD systems -
Interconnection networks- Cache coherence- Shared-memory versus distributed-

memory
MODULE I PARALLEL SOFTWARE 7
Coordinating the processes/threads- Programming hybrid systems-

Input and Output- Scalability- Parallel Program Design

MODULE IV DISTRIBUTED-MEMORY PROGRAMMING WITH MPI 8
Getting Started- Compilation and execution- MPI programs- Communicators- SPMD
programs- Communication- Message matching- The Trapezoidal Rule in MPI- Dealing
with 1/0- Collective Communication- MPI Derived Datatypes- Performance Evaluation
of MPI Programs

MODULE V SHARED-MEMORY PROGRAMMING WITH OPENMP 8
Compiling and running OpenMP programs- The Trapezoidal Rule- The Reduction
Clause- The parallel for Directive- Loops in OpenMP- Scheduling Loops- Producer-
Consumer Synchronization - Caches, Cache Coherence, and False Sharing- Thread-
Safety
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MODULE VI CASE STUDIES 7
Intel Core Duo, Intel i7, AMD Dual Core Opteron, SUN UltraSPARC Multicore,
Freescale Embedded Multicore,IBM cell.
L — 45; Total Hours -45
TEXT BOOKS:
1. Peter S. Pacheco, "An Introduction to Parallel Programming", Elsevier,2011
2. Shameem Akhtar and Jason Roberts, “Multi-core Programming”, 2nd Edition,
Intel Press, 2006.
3. David E. Culler, Jaswinder Pal Singh, “Parallel computing architecture: A
hardware/software 71 approach”, Morgan Kaufmann /Elsevier Publishers,
1999.

REFERENCES:
1. Kai Hwang and Zhi Wei Xu, “Scalable Parallel Computing”, Tata McGraw Hill,
New Delhi, 2003.
2. Kai Hwang, “Advanced Computer Architecture”, Tata McGraw-Hill Education,
2003
3. Richard Y. Kain, “Advanced Computer Architecture a Systems Design
Approach”, Prentice Hall,2011

OUTCOMES:
On completion of the course the students will be able to
e Know need of multicore architecture
e Compare various multicore processor architectures
e Analyze the architecture of Vector, SIMD and GPU architecture
e Develop parallel programming using MPI for DSM
e Develop programme for shared memory architecture using OpenMP
e Discuss the existing multicore architecture
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ECCXS3 ROBOTICS L T P C

OBJECTIVES:
e To study the various parts of robots and fields of robotics.
e To study the various kinematics and inverse kinematics of robots.
e To study the Euler, Lagrangian formulation of Robot dynamics.
e To study the trajectory planning for robot.
e To study the control of robots for some specific applications.

MODULE | BASIC CONCEPTS 9
Definition and origin of robotics — different types of robotics — various generations of
robots — degrees of freedom — Asimov"s laws of robotics — dynamic stabilization of
robots.

MODULE 1l POWER SOURCES AND SENSORS 9
Hydraulic, pneumatic and electric drives — determination of HP of motor and gearing
ratio — variable speed arrangements — path determination — micro machines in
robotics — machine vision — ranging — laser — acoustic — magnetic, fiber optic and
tactile sensors

MODULE IlI MANIPULATORS, ACTUATORS AND GRIPPERS 9
Construction of manipulators — manipulator dynamics and force control — electronic
and pneumatic manipulator control circuits — end effectors — U various types of
grippers — design considerations.

MODULE IV KINEMATICS AND PATH PLANNING 6
Solution of inverse kinematics problem — multiple solution jacobian work envelop — hill
Climbing Techniques

MODULE V ROBOT PROGRAMMING 4
Robot Programming: Robot Langauges — Classification of Robot language -
Computer Control and Robot Software

MODULE VI CASE STUDIES 8
Mutiple robots — machine interface — Application of robots - robots in manufacturing
and non- manufacturing applications — robot cell design — selection of robot.

Total Hours — 45
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TEXT BOOKS:

1.

Mikell P. Weiss G.M., Nagel R.N., Odraj N.G., “Industrial Robotics”, Mc Graw-
Hill Singapore, 1996.

Ghosh, Control in Robotics and Automation: Sensor Based Integration, Allied
Publishers, Chennai, 1998.

M.P.Groover, M.Weiss, R.N. Nagal, N.G.Odrey, “Industrial Robotics -
technology, Programming and Applications” Tata McGraw-Hill Education,
2008.

REFERENCES:

1.

Deb. S.R.,“Robotics Technology and flexible Automation”, John Wiley, USA
1992.

Klafter R.D., Chimielewski T.A., Negin M., “Robotic Engineering — An
integrated approach”, Prentice Hall of India, New Delhi, 1994.

Mc Kerrow P.J. “Introduction to Robotics”, Addison Wesley, USA, 1991.

Issac Asimov “Robot”, Ballantine Books, New York, 1986.

Barry Leatham — Jones, “Elements of industrial Robotics” PITMAN Publishing,
1987.

Mikell P.Groover, Mitchell Weiss, Roger N.Nagel Nicholas G.Odrey, “Industrial
Robotics Technology, Programming and Applications “, McGraw Hill Book
Company 1986.

Fu K.S. Gonzaleaz R.C. and Lee C.S.G., “Robotics Control Sensing, Vision
and Intelligence” McGraw Hill International Editions, 1987.

OUTCOMES:
On completion of the course the students will be able to

Explain the basic concepts of working of robot
Analyze the function of sensors in the robot

Write program to use a robot for a typical application
Use Robots in different applications
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ECCX34 VLSI SIGNAL PROCESSING L T P C

OBJECTIVES:

e To learn different algorithms used for DSP processors and fundamentals of
pipelining and parallel processing on FIR filters.

e To study the concepts of retiming, unfolding, transforms and rank order filters.

e To understand different fast convolution algorithms and pipelining/parallel
processing techniques for IIR filters.

e To study different bit level architectures and their complexities.

e To study the general architectures of programmable Digital signal processors.

MODULE | INTRODUCTION TO DSP SYSTEMS 5
Typical DSP algorithms: Convolution, correlation, Digital filters, Adaptive filters,
Discrete cosine transform Decimators and Expanders, wavelets and filter banks, DSP
application demands and scaled CMOS technologies, Representation of DSP
Algorithms

MODULE I PIPELINING AND PARALLEL PROCESSING 9
Data flow graph representations, loop bound and iteration bound, Algorithms for
computing iteration bound: Longest path Matrix algorithm, Iteration bound for
multirated data flow graphs Pipelining and parallel processing - Pipelining of FIR
digital filters, parallel processing, pipelining and parallel processing for low power.

MODULE llI RETIMING, ALGORITHMIC STRENGTH REDUCTION 9
Definitions and properties of retiming, an algorithm for unfolding, properties of
unfolding, Applications of unfolding: sample period reduction , parallel processing

MODULE IV FAST CONVOLUTION AND ALGORITHMIC STRENGTH 9
REDUCTION IN FILTERS AND TRANSFORMS

Cook Toom algorithm, modified Cook-Took algorithm, parallel FIR filter, 2-parallel fast

FIR filter, DCT algorithm architecture transformation, parallel architectures for rank-

order filters, odd- even merge- sort architecture, parallel rank-order filters.

MODULE V BIT LEVEL ARITHEMATIC ARCHITECTURES 9
Parallel multipliers with sign extension, parallel carry-ripple array multipliers, parallel
carry save multiplier, bit Baugh-Wooley multipliers, parallel multipliers with modified
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booth recoding, Bit serial multipliers, Bit serial filter design and implementation
multipliers using Horner's rule, bit-serial FIR filter.
MODULE VI PROGRAMMABLE DIGITAL SIGNAL PROCESSORS 4
Introduction, evolution of programmable DSP, important features of DSP processors,
DSP processors for mobile and wireless communication, processors for multimedia
signal processing.

Total Hours -45

TEXT BOOKS:
1. Keshab K.Parhi, "VLSI Digital Signal Processing systems, Design and
implementation”, Wiley, Inter Science, 1999.
2. Mohammed Ismail and Terri Fiez, "Analog VLSI Signal and Information
Processing ", McGraw-Hill, 1994.
REFERENCES:
1. S.Y. Kung, H.J.White House,T.Kailath,"VLSI and Modern Signal Processing ",
Prentice Hall,1985.

OUTCOMES:
On completion of the course the students will be able to
e Understand various algorithms that can be designed and applied on application
specific VLSI architecture.
e Have knowledge on fast convolution algorithms and high speed multipliers.
e Gain minimum knowledge to find solution for any research queries on DSP
processors.
e Apply the advantages retiming, unfolding and folding on pipelined and parallel
processed architectures.
e Have the ability to develop advanced DSP filters and processors.
e Be able to develop optimized DSP designs by employing the advantages of
VLSI concepts.
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ECCX35 ELECTROMAGNETIC INTERFERENCE & L T P C
COMPATIBILITY 3 0 0 3

OBJECTIVES:

e To apply, identify and understand the basic knowledge of science in EMI &
EMC in different environments.

e To select and apply appropriate coupling principles for EMI.

e To formulate and analyze different EMI measurements

e To understand the concepts of EMI control mechanisms which meets the
specific needs with appropriate techniques.

e To select, apply and differentiate appropriate standards for EMI/EMC.

e To design, analyze and understand the process of creating EMC PCBs

MODULE | EMI ENVIRONMENT 8
Concepts of EMI and EMC and definitions - Sources of EMI - Celestial
Electromagnetic noise - Lightning discharge-Electrostatic Discharge-Electromagnetic
Pulse - Electromagnetic emissions - Noise from relays and Switches - Nonlinearities
in Circuits

MODULE I EMI COUPLING PRINCIPLES 8
Capacitive coupling - Inductive coupling- Common impedance ground coupling-
Ground loop coupling-Transients in power supply lines- Radiation coupling,
Conduction coupling- Common - mode and Differential mode interferences-
Conducted EM noise on power supply lines.

MODULE 1l EMI MEASUREMENTS 7
Open area test site measurements-Measurement precautions - Open -area test site-
Anechoic Chamber-TEM Reverberating TEM-GTEM cell — Comparisons

MODULE IV EMI CONTROL TECHNIQUES 7
EMC Technology- Grounding-Shielding-Electrical Bonding-Power line filter-CM filter -
DM filter- EMI suppression Cables- EMC Connectors -Isolation transformer.

MODULE V EMI/ EMC STANDARDS 8
Introduction- Standards for EMI/EMC- MIL-STD-461/462-IEEE/ANSI standard-
CISPR/IEC standard- FCC regulations-British standards-VDE standards-Euro norms-
Performance standards-some comparisons.
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MODULE VI EMC DESIGN OF PCBs 7
PCB Traces Cross Talk, Impedance Control, Power Distribution Decoupling, Zoning,
Motherboard Designs and Propagation Delay Performance Models.
Total Hours —45
REFERENCES:
1. V.P.Kodali, "Engineering EMC Principles, Measurements and Technologies",
IEEE Press, 1996.
2. Henry W.Ott, "Noise Reduction Techniques in Electronic Systems", John Wiley
and Sons, New York,1988.
3. C.R.Paul, "Introduction to Electromagnetic Compatibility”, John Wiley and
Sons, Inc, 1992
4. Bernhard Keiser, "Principles of Electromagnetic Compatibility”, 3rd Edition,
Artech house, 1986.

OUTCOMES:
On completion of the course the students will be able to
¢ Outline the basic knowledge of science in EMI & EMC in different
environments.
e Distinguish coupling principles for EMI.
e Measure different EMI parameters
e Apply EMI control mechanisms for specific needs with appropriate techniques.
e Compare and discuss different standards for EMI/EMC.
¢ Design and analyze the process of creating EMC PCBs
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ECCX36 INTRODUCTION TO INTERNET OF THINGS L TPC

OBJECTIVES:

e To Provide an overview of concepts, main trends and the paradigm of
Internet of Things.

e Develop skills to relate the 10T technologies for practical 10T applications.

e Develop the ability to use Internet of Things related protocols and
connectivity methods.

e Provide the knowledge of data management business processes and
analytics of IoT.

PRE-REQUISITES:
e Prerequisite: Fundamentals of computer network, wireless sensor network,
communication & internet technology, web technology, information security.

MODULE | INTRODUCTION — CONCEPTS BEHIND THE INTERNET 6
OF THINGS

The loT paradigm - Smart objects - Bits and atoms - Goal orientation -

Convergence of technologies - Future Internet Technologies, Infrastructure,

Networks and Communication, Processes, Data Management, Security, Privacy &

Trust, Device Level Energy Issues, 10T Related Standardization - Overview of I0T

architecture.

MODULE Il IOT APPLICATIONS FOR VALUE CREATION 5
Introduction, 10T applications for industry: Future Factory Concepts, Brownfield 10T
- Smart Objects, Smart Applications, Four Aspects in your Business to Master 0T -
Value Creation from Big Data and Serialization, 10T for Retailing Industry, 10T For
Oil and Gas Industry, Opinions on loT Application and Value for Industry, Home
Management, eHealth.

MODULE 11l OVERVIEW OF IOT CONNECTIVITY METHODS AND 9
TECHNOLOGIES

Wireless 101 - RF 101 - ZigBee - RFID - Hardware, SoC, sensors, device drivers,

loT standards - Cloud computing for I0T - Bluetooth, Bluetooth Low Energy - IEEE

802.15.4, IEEE 802.15.4e, 802.11ah - Relay Access Point (AP) - Grouping of

stations - Target Wake Time (TWT) - Real-time systems and embedded software -
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Cloud computing and storage - Augmented Reality.

MODULE IV PROTOCOLS 8
NFC, RFID, Zigbee - MIPI, M-PHY, UniPro, SPMI, SPI, M-PCle - Wired vs.
Wireless communication -GSM, CDMA, LTE, GPRS, 3G, LTE,small cells, SATCOM
- Sensors and sensor networks - Wired connectivity - IPv4/IPv6 - Ethernet/GigE.

MODULE V EVALUATION OF THE INTERNET OF THINGS 8
Platforms - Mobile integration - Deployment - Data Visualization - Convergence with
Social Networks - Value chain and Business models - User centric cloud based
services - Analytical Hierarchy Process for technology selection - End-to-end
security - Integration with IT systems, Cost/benefit constraints End-to-end
compatibility, Application Architecture - Lifecycle solution management, Real-time
response and delay.

MODULE VI INTERNET OF THINGS PRIVACY, SECURITY AND 9
GOVERNANCE

Introduction, Overview of Governance - Privacy and Security Issues, Contribution

from FP7 Projects, Security, Privacy and Trust in loT-Data-Platforms for Smart

Cities, First Steps Towards a Secure Platform, Smartie Approach - Data

Aggregation for the IoT in Smart Cities, Security.

TOTAL HOURS 45
TEXT BOOKS
1. Dr. Ovidiu Vermesan, Dr. Peter Friess, Internet of Things: Converging
Technologies for Smart Environments and Integrated Ecosystems, River
Publishers, 2013.

REFERENCES

1. Cuno P fister, Getting Started with the Internet of Things, O"Reilly Media,
2011, ISBN: 978-1-4493- 9357-1

2. Vijay Madisetti and Arshdeep Bahga, “Internet of Things (A Hands-on-
Approach)”, 1 st Edition, VPT, 2014

3. Samuel Greengard, “The Internet of Things”, MIT Press, 2015.

4. Francis daCosta, “Rethinking the Internet of Things: A Scalable Approach
to Connecting Everything”, 1 st Edition, Apress Publications, 2013
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OUTCOMES:
On completion of the course, students will be able to

1. Explain and interpret the concepts of IoT.

2. Understand the steps involved in 1oT design Methodology for different
applications.
Identify the hardware and connecting methods of IoT Technologies.
Explore the features of various protocols used for IoT.
Experiment with the software & hardware IoT Technologies.

o 0k w

Evaluate the performance of an 0T based prototype.
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ECCX37 RF SYSTEM DESIGN L T P C

OBJECTIVES:

e To study the characteristics of RF basic components and RF transistors.
e To design and analyze all types of RF filters,amplifiers,oscillators.
e To understand and design the various impedance matching using smith chart.

PREREQUISITES
e Basics of Resonant Circuits, Biasing of transistor, Amplifier design.

MODULE | INTRODUCTION TO RF COMPONENTS 7
Wire — Resistor — Inductor — Capacitor — Torids — Toroidal Inductor Design.

MODULE I RESONANT CIRCUITS 8
Resonance — Loaded Q — Insertion Loss -Impedance transformations — Coupling of
Resonant circuits

MODULE llI MODERN FILTER DESIGN 8
Filter types — Normalization and Low pass prototype- Frequency & Impedance Scaling
— High Pass Filter design - Dual networks — Band Pass Filter design — Band Rejection
filter Design — effects of finite Q.

MODULE IV IMPEDANCE MATCHING 8
Background — L Network design — Complex Loads — three element matching —
Wideband matching Networks — Smith chart — Impedance Matching using smith chart.

MODULE V TRANSISTOR AT RADIO FREQUENCIES 8
Transistor equivalent circuit — Y parameters — S parameters — transistor biasing —
Design Using Y parameters — Design using S parameters

MODULE VI RF AMPLIFIER & OSCILLATORS 6
RF Power amplifier characteristics — Transistor Biasing - Power amplifier Design —
Matching to Coaxial feed lines — Broadband Amplifiers — Oscillators.

Total Hours —45
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TEXT BOOKS:
1. Chris Bowick, “Rf Circuit Design”, Newnes Ltd.,1982.
2. Reinhold Ludwig and Powel Bretchko, "RF Circuit Design - Theory and
Applications", 1st Edition, Pearson Education Asia, 2001.
3. David.M.Pozar, "Microwave Engineering" 3rd Edition, John Wiley and Sons,
2005.

REFERENCES:
1. Mathew M. Radmanesh, "Radio Frequency & Microwave Electronics”, 2nd
Edition, Pearson Education Asia, 2002.
2. S.Y.Liao, "Microwave Amplifiers and Oscillators Design"”, Prentice Hall, New

Jersey, 1999.
3. G.Gonzalez, "Microwave Transistors and Amplifiers: Analysis and Design",
Prentice Hall, New Jersey 1999.

OUTCOMES:
On completion of the course, students will be able to
e Understand the basic RF components Characteristics and resonant circuits.
e Design different types of filters for various applications.
¢ Identify impedance matching for various RF circuits using smith chart.
e Analyze the S parameter value for any RF transistors.
e Design RF power amplifiers and oscillators with proper transistor biasing
e Implement the design of RF components and circuits for various applications.
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ECCX38 INTRODUCTION TO SATELLITE L T P C
COMMUNICATION 3 0 0 3

OBJECTIVES:

e To define satellite orbits and to understand about satellite communication

e To illustrate geostationary orbit and to formulate uplink and down link equations
e To explain the basic concepts of earth and space segments

e To introduce the principles and mechanism involved in satellite systems

e To illustrate the facts and ideas of different satellite services and its

applications
MODULE | ORBITAL MECHANICS AND LAUNCHER 8
Orbital Mechanics — Look angle determination —Orbital perturbations — Orbit

determination- launches and launch vehicles — Orbital effects in communication
systems

MODULE I THE SPACE AND EARTH SEGMENT 8
Space segment:. Satellite subsystems — Attitude and orbit control systems —
Telemetry, Tracking, Command and Monitoring — Power systems — Communication
Subsystems. Earth segment. Receive only Home TV Systems- Master antenna TV
systems — community antenna TV systems - Transmit-Receive Earth stations.

MODULE 11l SATELLITE ANTENNAS CHARACTERISTICS 7
Satellite antennas— Antenna foot prints- horn antenna- Parabolic Antenna —
Multibeam Antenna — Phased array antenna —Frequency reuse in multibeam and
Phased array antenna

MODULE IV THE SPACE LINK AND INTERFERENCE 7
EIRP- transmission loss- the link power budget equation —system noise —CNR-the
uplink- the downlink — Effects of rain — Combined uplink and down link —
Intermodulation noise- Intersateliite links- Interference between satellites — Energy
dispersal — Coordination

MODULE V SATELLITE DIGITAL AUDIO RADIO SERVICE AND 7
VSAT NETWORKS FOR INTERACTIVE APPLICATION
Satellite radio broad cast Concept- World space- Sirius satellite radio- XM satellite
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Radio — Interactive data networks- VSAT star networks — VSAT in business TV

MODULE VI FIXED TELEPHONY SATELLITE NETWORKS AND 8
MOBILE SATELLITE SERVICE
Role of satellite in telephone services — Demand assignment SCPC Network
Architecture — Preassigned point to point link — Application of FTS- Foundation of
Mobile Satellite services — GEO MSS system — Handheld terminals — Non- GEO MSS
systems — Intelligent MSS services- Multiple access in MSS - Digital speech
compression — Ground Segment Architecture in MSS- Subscriber access and
connectivity — Network security
Total Hours —-45
TEXT BOOKS:
1. Timothy Pratt, Charles Bostian, Jeremy Allmuti, "Satellite Communications"”,
John Wiley &Sons (Asia) Pvt. Ltd. 2004.
2. Dennis Roddy, "Satellte Communications”, 4th Edition, McGraw-Hill
Publication, 2006.

REFERENCES:

1. Satellite Communications Network Design and Analysis, Kenneth Y. Jo,
Artech House, 2011- Artificial satellites in telecommunication

2. The Satellite Communication Applications Handbook, 2nd edition Bruce R.
Elbert , Artech House, 2004 - Technology & Engineering

3. Introduction to Satellite Communication, Bruce R. Elbert , 3rd edition Artech
House, 2008 - Technology & Engineering

4. Wilbur L. Pritchard, Henri G.Suyder, Hond Robert A.Nelson, "Satellite
Communication Systems Engineering”, 2nd Edition, Pearson Education Ltd.,
2003.

5. M.Richharia,"Satellite Communication Systems (Design Principles)”, 2nd
Edition, Macmillan Press Ltd, 2003.

OUTCOMES:
On completion of the course the students will be able to
e Identify satellite orbits and launching mechanisms
e Describe the space segment and earth segment
¢ Identify different antennas used in satellite communication
e Design uplink and downlink of a satellite systems
e Describe satellite service like FSS, DBS, MSS, VSS etc....

B.S. Abdur Rahman Crescent Institute of Science and Technology 237



B.Tech. Electronics and Communication Engineering Regulations 2017

ECCX39 MICROWAVE & MILLIMETER WAVE L T P C
SYSTEMS 3 0 0 3

OBJECTIVES:
e To train different microwave and millimeter wave transceivers
architectures and illustrate their operation principle.
e To provide the design consideration of microwave and millimeter waves
systems.
e To introduce the design consideration for antennas in the millimeter
wave range.

MODULE | PASSIVE MICROWAVE COMPONENTS 8
Lumped & Distributed elements, Two-port networks, S-parameters, impedance
matching, Microwave Filters - Butterworth and Chebyshev Response, Transmission
Line Filter.

MODULE I ACTIVE MICROWAVE DEVICES
Diodes, Microwave Transistors, Microwave FET, Power Amplifier Design — stability,
Oscillator and Resonators Design.

MODULE 1l CHARACTERISTICS OF MILLIMETER WAVE

Millimeter Wave Characteristics, Channel Performance at 60 GHz, Gigabit Wireless
Communications, Development of Millimeter Wave Standards, Coexistence with
Wireless Backhaul. Review of modulations for millimeter wave, Orthogonal Frequency
Division Multiplexing.

MODULE IV MILLIMETER WAVE TRANSCEIVERS

Millimeter Wave Link Budget, Transceiver Architecture, Transceiver Without Mixer,
Receiver Without Local Oscillator, Millimeter Wave Calibration, Silicon-based
transceivers.

MODULE V MILLIMETER WAVE ANTENNAS

Path Loss and Antenna Directivity, Antenna Beamwidth, Maximum Possible Gain-to-
Q, Polarization, Beam Steering and Beam Forming, Millimeter Wave Design
Consideration.

MODULE VI MIMO
Spatial Diversity of Antenna Arrays, Multiple Antennas, Multiple Transceivers, Noise
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Coupling in a MIMO System. Potential Benefits for Millimeter Wave Systems, Spatial
and Temporal Diversity, Spatial and Frequency Diversity.

Total Hours —45
TEXT BOOKS:

1. Kao-Cheng Huang, Zhaocheng Wang, "Millimeter Wave Communication
Systems", 1% Edition, Wiley - IEEE, 2011.

2. George D. Vendelin ,ANTHONY M. Pavio, Ulrich L. Rohde, “Microwave Circuit
Design Using Linear and Nonlinear Techniques”, 2" Edition, Wiley
Interscience, 2005.

REFERENCES:
1. D. Liu, U. Pfeiffer, J. Grzyb, B. Gaucher, “Advanced Millimeter-wave
Technologies: Antennas, Packaging and Circuits”, John Wiley & Sons, 2009.
2. D. Liu, U. Pfeiffer, J. Grzyb, B. Gaucher, “Advanced Millimeter-wave
Technologies:Antennas, Packaging and Circuits”, John Wiley & Sons, 2009.
3. J. Wells, “Multi-Gigabit Microwave and Millimeter-Wave Wireless
Communications”, Artech House, 2010.

OUTCOMES:

On completion of the course students will be able to

1. Identify the active and passive microwave components

2. Describe the characteristics of millimeter waves

3. Apply the spatial and frequency diversity principles in designing MIMO
systems.

4. Evaluate the channel performance at frequencies above 40 GHz.

5. Analyze the design of millimeter wave transceivers and antennas.

6. Design antennas for specific microwave and millimeter wave applications.
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ECCX40 RADAR AND NAVIGATIONAL AIDS L T P C

OBJECTIVES:

e To introduce the Principle of Radar and derive range equation of RADAR.

e To learn the different types of Radars and its applications.

e To illustrate the Doppler principle in radars and to know about the facts in the
detection and tracking.

e To analyze the usage of antennas and its propagation as related to radars and
the transceivers.

e To know about the principles of navigation and landing aids.

MODULE | INTRODUCTION TO RADAR 9
Basic Radar —The simple form of the Radar Equation- Radar Block Diagram-Radar
Frequencies —Applications of Radar — The Origins of Radar.

MODULE 1l THE RADAR EQUATION 9
Introduction- Detection of Signals in Noise- Receiver Noise and the Signal-to-Noise
Ratio-Probability Density Functions- Probabilities of Detection and False Alarm-
Integration of Radar Pulses- Radar Cross Section of Targets- Radar cross Section
Fluctuations-Transmitter Power-Pulse Repetition Frequency-Antenna Parameters-
System losses — Other Radar Equation Considerations.

MODULE 11l TARGET ECHO INFORMATION EXTRACTION 5
Detection — Detection in Noise — Signal Integration and Target Fluctuation — M of N
Detection — Threshold Setting Concept (CFAR) — Ranging — Target Velocity — Range
and Velocity with CW — Radar Height Finding

MODULE IV MTI AND PULSE DOPPLER RADAR 9
Introduction to Doppler and MTI Radar - Delay —Line Cancelers - Staggered Pulse
Repetition Frequencies —Doppler Filter Banks - Digital MTI Processing - Moving
Target Detector - Limitations to MTI Performance - MTI from a Moving Platform
(AMIT) - Pulse Doppler Radar— Other Doppler Radar Topics- Tracking with Radar —
Monopulse Tracking —Conical Scan and Sequential Lobing - Limitations to Tracking
Accuracy - Low-Angle Tracking - Tracking in Range - Other Tracking Radar Topics -
Comparison of Trackers - Automatic Tracking with Surveillance Radar (ADT).
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MODULE V FUNDAMENTALS OF NAVIGATION 9
Introduction to Navigation - Aural Null Direction Finder - Commutated Aerial Direction
Finder - Range and Accuracy of Direction Finders, Radio Ranges - The LF/ MF Four
course Radio Range - VHF Omni Directional Range(VOR) - VOR Receiving
Equipment - Range and Accuracy of VOR — Recent Developments. Hyperbolic
Systems of Navigation (Loran and Decca) - Loran-A - Loran-A Equipment - Range
and precision of Standard Loran - Loran-C - The Decca Navigation System - Decca
Receivers - Range and Accuracy of Decca - The Omega System.

MODULE VI APPLICATIONS OF RADAR 4
DME - TACAN - Microwave Landing System(MLS) - Global Positioning System (GPS)
Total Hours —45

TEXT BOOKS:
1. Merrill 1. Skolnik ," Introduction to Radar Systems", Tata McGraw-Hill, 3rd
Edition, 2003.
2. Byron Edde, “Radar Principles, Technology, Applications”, Pearson Education
India,2009.

REFERENCES:
1. Peyton Z. Peebles, "Radar Principles”, Johnwiley, 2004
2. J.C Toomay, "Principles of Radar", 2nd Edition —PHI, 2004

OUTCOMES:
On completion of the course the students will be able to

Define and describe the basic principle and operation of Radar.

e Describe the working of RADAR and the techniques of detection.

e Apply Doppler principle to radars

e Compare and Analyze different types of Radar and its applications.

e Distinguish the types of antennas and propagation related to radars.

o lllustrate the principle and mechanism involved in the navigational aids
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ECCX41 ADVANCED ANTENNA DESIGN L T P C

OBJECTIVES:
e To provide an in-depth understanding of modern antenna concepts
e Understanding of practical antenna design for various applications
e To discuss various types of antennas including the planar printed antennas
e To introduce the concept of smart antennas

MODULE | FUNDAMENTAL CONCEPTS 5
Physical concept of radiation, Radiation pattern, near- and far-field regions,
reciprocity, directivity and gain, effective aperture, polarization, input impedance,
efficiency, Friis transmission equation, radiation integrals and auxiliary potential
functions.

MODULE I MICROSTRIP ANTENNAS 6
Basic characteristics of microstrip antennas, feeding methods, methods of analysis,
design of rectangular and circular patch antennas.

MODULE llI ANTENNA ARRAYS 6
Analysis of uniformly spaced arrays with uniform and non-uniform excitation
amplitudes, extension to planar arrays.

MODULE IV ADVANCED ANTENNA CONCEPTS & APPLICATIONS 7
Reconfigurable Antennas — Millimeter Wave Antennas — Concepts of Metamaterial
Antennas - Antennas for medical applications - Antennas for MIMO / Full-Duplex
Systems - Antennas for mobile communications

MODULE V BASIC CONCEPTS OF SMART ANTENNAS 6
Concept and benefits of smart antennas, Fixed weight beamforming basics, Adaptive
beamforming

MODULE VI ANTENNA MEASUREMENTS 5
Antenna ranges - Radiation patterns - Gain measurements - Directivity - Polarization
measurements - Scale model measurements
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Practicals:

1. Simulation of Rectangular Microstrip Antennas.
. Simulation of Circular Microstrip Antennas.

. Simulation of 2 Element Antenna Array

. Simulation of Planar Array

. Simulation of Reconfigurable Antenna

. Simulation of Millimeter wave Antenna

. Simulation of Metamaterial Antenna

. Simulation of MIMO Antenna

. Simulation of Smart antenna

O© 00 N o O WD

10. Antenna Measurements.

L —30; T - 30; Total Hours —60
TEXT BOOKS:
1. C.A.Balanis,"Antenna Theory and Design", 3rd Ed., John Wiley & Sons., 2005
2. W. L.Stutzman, and G.A. Thiele,"Antenna Theory and Design", 2nd Ed., John
Wiley & Sons., 1998
3. R.S.Elliot,"Antenna Theory and Design", Revised edition, Wiley-IEEE Press.,
2003

REFERENCES:

1. Ved Vyas Dwivedi, “Microstrip Patch Antenna Using Metamaterial”, Lambert
Academic Publishing, 2012

2. Lamont V. Blake, Maurice W. Long, "Antennas: Fundamentals, Design,
Measurement", 3rd SciTech Pub., 2009.

3. Jaco du Preez, Saurabh Sinha, "Millimeter-Wave Antennas: Configurations
and Applications", Springer, 2016

4. John D Kraus, Ronald J Marhefka, Ahmad S Khan, "Antennas and Wave
Propagation”, 3rd Edition, Tata McGraw Hill, 2006

5. Frank Gross, "Smart Antennas for Wireless Communications: With MATLAB",
2nd edition, Tata McGraw Hill, 2005

OUTCOMES:

On completion of the course the students will be able to
e Understand the fundamental concepts of antennas.
e Analysis and design parameters pertaining to microstrip patch antennas
e Design antenna arrays and analyze mutual coupling among antennas
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e Have an understanding of advanced antenna concepts such as millimeter-
wave antennas, reconfigurable antennas, and metamaterial based antennas

e Formulate and execute a research plan to design advanced antenna types
including simulations and measured results.

e Understand the concepts of smart antennas.
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ECCX42 INTRODUCTION TO ERROR CONTROL L T P C
CODING 3 0 0 3
OBJECTIVES:
e To provide an introduction to traditional and modern coding theory.
e Tointroduce the recent advancements in codes
e To develop a new code based on an application

MODULE | Linear Block codes 8
Introduction to Error control coding, Linear Block codes-Generator matrix-Parity
check Matrix-Properties of Linear Block codes-syndrome and Error Detection-
Decoding of Linear block codes-Distance properties of Linear Block codes.-
Examples —Repetition codes, SPC, Reed Muller codes.

MODULE I CYCLIC CODES 7
Fields-Polynomial ring-Construction of finite fields-Deducing finite field structure-
subfields —cyclic codes —-BCH codes-Reed Solomon codes-Decoding of BCH and
Reed Solomon codes

MODULE llI CONVOLUTIONAL CODES 7
Introduction to convolutional codes-Encoding-state diagram-trellis diagram-
classification-realisation-Distance properties-Decoding of convolutional codes-Viterbi
algorithm-BCJR algorithm

MODULE IV TURBO CODES 8
Turbo codes-Intoduction-encoding-Decoding of Turbo codes-Distance Properties of
Turbo codes-Convergence of Turbo codes-HARQ schemes in Turbo codes

MODULE V LDPC CODES 7
Low Density Parity Check Codes-Intoduction-Encoding —Decoding of LDPC codes-
Belief Propagation Algorithm on BSC and AWGN channel

MODULE VI APPLICATIONS OF ECC 8
Error Detecting codes in ISBN numbers, European article number(EAN)-Compact
Discs-Satellite Communications-Deep Space Communications-modems-Wireless
Communications

Total Hours =45
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TEXT BOOKS:

1. Shu Lin and Daniel Costello, “Error Control Coding”, Pearson, Il edition, 2004
REFERENCES:

1. RudigerUrbanke and Thomas Richardson “Modern coding theory”, Cambridge

2008

2. F. J. MacWilliams and N. J. A. Sloane, “The theory of error-correcting codes”,
North-Holland publishers, 1983.

3. Richard Blahut “Algebraic codes for data transmission” Cambridge, 2003

4. Thierry Lestable, Moshe Ran, “Error Control Coding for B3G/4G Wireless
Systems”, John Wiley & Sons Itd, 2011.

5. DhouhaKbaier Ben Ismail, Catherine Douillard and Sylvie Kerouédan, “A
survey of three-dimensional turbo codes and recent performance
enhancements” Journal on Wireless Communications and Networking 2013,
Vol. 2013:115

OUTCOMES:

On completion of the course the students will be able to

Describe the modern coding techniques and basics of coding algebra.
Combine the effect of HARQ schemes with Error Correcting Codes
Employ the concept of convolutional codes in constructing a turbo coder
Analyze the performance of Turbo codes and LDPC.

Develop a new design of channel coding.

Recommend a channel coder based on the application.

B.S. Abdur Rahman Crescent Institute of Science and Technology 246



B.Tech. Electronics and Communication Engineering Regulations 2017

ECCX43 SATELLITE IMAGE PROCESSING L T P C

OBJECTIVES:
e To study about the satellite systems and display systems
e To describe about the procedure of satellite data acquisition.
e To analyze about enhancing the satellite images
e To know about the methods to extract information from satellite images
e To analyze the satellite images using different techniques
e To interpret satellite images

MODULE | SATELLITE SYSTEMS AND DATA 7
acquisition - storage - orbits — Data formats —Data products — Image processing
system — factors to be considered- Image display systems — Image sampling and
guantization - Basic relationship between pixels.

MODULE 1l SENSOR AND DATA MODEL 8
Sensor model — pixel characters - Image formation — Histogram -Types- Uni-variate &
multi-variate image statistics — spatial statistics — Image registration and ortho
rectification - Geometric and radiometric correction - noise models.

MODULE 1l IMAGE ENHANCEMENTS 8
Spectral signatures — Image characteristics, feature space scatterogram- point, local
and regional operation — contrast, spatial feature and multi image manipulation
techniques - Fourier transform - principle component analysis - Optimal Rotation
Transformation — Scale-space transform, wavelet transform. multi-image fusion

MODULE IV INFORMATION EXTRACTION 7
Training sits - Supervised, Unsupervised and Hybrid classifiers - Baye’s Theorem —
parametric Classification - -Decision tree — other Non - parametric classifiers - sub-
pixel and super-pixel classification — Hyper-spectral image analysis — Accuracy
assessment.

MODULE V IMAGE ANALYSIS 8
Pattern recognition - boundary detection and representation - textural and contextual
analysis - decision concepts: Fuzzy sets - evidential reasoning - Expert system -
Artificial Neural Network — Case studies
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MODULE VI VISUAL IMAGE INTERPRETATION 7
Introduction —Fundamentals - Visual Image interpretation equipment Land use/Lan

cover Mapping — Geological and soil mapping — wet land mapping- Application :

Agriculture , forestry, rangeland, water resource , urban ,regional and archeological

Total Hours =45

TEXT BOOKS:
1. John R. Jensen, Introductory Digital Image Processing: A Remote Sensing

Perspective, 4th Edition, 2015.

2. Robert Shcowebgerdt, Remote sensing models & methods for image

processing,3 rd edition, 2004. 3. John A.Richards, Springer — Verlag, Remate
Sensing Digital Image Analysis 1999.

REFERENCES:
1. Digital Image Processing (3rd Edition) Rafael C. Gonzalez, Richard E. Woods

Prentice Hall, 2007.

2. W.G.Rees - Physical Principles of Remote Sensing, Cambridge University
Press, 2nd edition, 2001.
3. Remote Sensing and Image Interpretation 6th Edition, by Thomas Lillesand ,
,Kiefer .Ralph W Jonathan Chipman 2008
4. Image Processing and GIS for Remote Sensing: Techniques and Applications,
Jian Guo Liu, Philippa J. Mason, John Wiley & Sons, 2016
OUTCOMES:

On completion of this course, the student shall be able to

Get familiarized about various satellite systems and data systems
Understand the image formation and information

Apply the image enhancement and image processing techniques.
Interpret satellite images and can analyses the image using models
Derive the information from various images

Interpret the satellite image visually
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ECCX44 SOFTWARE DEFINED RADIO L T P C

OBJECTIVES:

¢ To understand Modern Radio Communication System

e To understand GNU Radio

e To understand how SDR platform provides easy access to wireless network system

e To understand how unlike simulation in Communication Projects, SDR allows
easy access to both PHY and MAC layer

¢ To understand the concept of Cognitive Radio and Spectrum sharing

PREREQUISITES:
e Basics of Analog and digital communication
e Basics of wireless communication

MODULE | SOFTWARE DEFINED RADIO FUNDAMENTALS 8
Introduction to SDR, Principles of SDR , Basic Principle and difference in Analog
radio and SDR , SDR characteristics, required hardware specifications,
Software/Hardware platform, GNU radio - GNU Radio Architecture, Hardware Block of
GNU, GNU software , MATLAB in SDR , Radio Frequency Implementation issues,
Purpose of RF front End, Dynamic Range ,RF receiver Front End topologies,
Flexibility of RF chain with software radio, Duplexer ,Diplexer ,RF filter ,LNA ,iImage
reject filters , IF filters , RF Mixers Local Oscillator , AGC, Transmitter Architecture
and their issues, Sampling theorem in ADC, Noise and distortion in RF chain, Pre-
distortion

MODULE 1l SDR ARCHITECTURE 7
Architecture of SDR-Open Architecture, Software Communication Architecture,
Transmitter Receiver Homodyne/heterodyne architecture, RF front End, ADC, DAC,
DAC/ADC Noise Budget, ADC and DAC Distortion, Role of FPGA/CPU/GPU in SDR,
Applications of FPGA in SDR, Design Principles using FPGA, Trade —offs in using
DSP, FPGA and ASIC, Power Management Issues in DSP,ASIC,FPGA

MODULE llI MULTI RATE SIGNAL PROCESSING 8
Sample timing algorithms, Frequency offset estimation and correction, Channel
Estimation, Basics of Multi Rate, Multi Rate DSP, Multi Rate Algorithm, DSP
techniques in SDR, OFDM in SDR
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MODULE IV SMART/MIMO ANTENNAS USING SOFTWARE RADIO 7
Smart Antenna Architecture, Vector Channel Modeling , Benefits of Smart Antenna
Phased Antenna Array Theory, Adaptive Arrays, DOA Arrays, Applying Software
Radio Principles to Antenna Systems, Beam forming for systems-Multiple Fixed Beam
Antenna Array, Fully Adaptive Array , Relative Benefits and Trade-offs OF Switched
Beam and Adaptive Array, Smart Antenna Algorithms , Hardware Implementation of
Smart Antennas, MIMO -frequency, time, sample Synchronization, Space time block
coding-Space Time Filtering, Space Time Trellis Coding .

MODULE V COGNITIVE RADIO 8
Cognitive Radio Architecture, Dynamic Access Spectrum, Spectrum Efficiency,
Spectrum Efficiency gain in SDR and CR ,Spectrum Usage, SDR as a platform for
CR, OFDM as PHY layer ,OFDM Modulator, OFDM Demodulator, OFDM Bandwidth,
Benefits of OFDM in CR, Spectrum Sensing in CR, CR

MODULE VI APPLICATIONS OF SDR 7
Application of SDR in Advance Communication System-Case Study, Challenges and
Issues, Implementation, Parameter Estimation —Environment, Location, other factors,
Vertical Handoff, Network Interoperability.
Total Hours -45
TEXT BOOKS:
1. Jeffrey.H.Reed ,Software Radio : A Modern Approach to Radio Engineering ,
Pearson , LPE
2. Markus Dillinger , KambizMadani ,Nancy Alonistioti, Software Defined Radio :
Architectures , Systems and Functions ,Wiley.
3. Tony .J. Rouphael , RF and DSP for SDR, Elsevier Newness Press ,2008

REFERENCES:
1. Dr.TajStruman ,Evaluation of SDR —Main Document
2. SDR —Handbook , 8th Edition , PENTEK 5. Bruce a. Fette , Cognitive Radio
Technology, Newness, Elsevier.

OUTCOMES:

After successfully completing the course students will be able to
e Compare SDR with traditional Hardware Radio (HDR)
¢ Implement modern wireless system based on OFDM, MIMO & Smart Antenna
e Build experiment with real wireless waveform and applications.
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e Analyze the Multi Rate Signal Processing
e Accessing both Physical and MAC layers.
e Parameter estimation of SDR
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ECCX45 GNU RADIO REALIZATION THROUGH L T P C
PYTHON AND C++ 1 0 2 2

OBJECTIVES:
e Student will learn with about open source software with respect to digital
communication in
e The course is combined with USRP/RTL SDR to enable the use of off the self-
component for analysis of the RF signal, which are readily available at much
lower cost than the standard testing rig
e Various system requirement for a good RF receiver

MODULE | GNU RADIO & RTL SDR 5+10
USRP/RTL hardware schematics(A/D convertor, OCXO, TCXO, PPM, USB interface)
-Sampling and bandwidth, SNR, Low Noise Amplifier, Down conversion -Gnu radio
Companion(GRC) modules, source modules, sink modules, plotting of frequency
response

PRACTICAL :

Sin wave generation using GRC

frequency plot using GRC

MODULE 1l GNU RADIO PYTHON & C++ 5+10
GRC Blocks, ( gr-theano, gr- )- Modification of the python code generated by GRC -
Out of order (OOT) modules creation - How to add Python blocks with gr_modtool -
create a module for QPSK mapping, create GRC binding for block

PRACTICAL :

Creation of AM receiver using GRC flow graph

Modify the python code for water fall frequency plot

Add the module to gr_modtool

Creation of QPSK block and add it to gr_modtool

MODULE 1l GNU RADIO INTERFACING WITH HARDWARE 5+10
gr-uhd-Interfacing with USRP- gr-osmosdr-interfacing with RTL-SDR, decimation,
interpolation, wifi 802.11 (Phy and mac) layer, study and analysis using gr-ieee802-11
PRACTICAL :
1) Implementation of the OFDM receiver based on Wifi physical layer specification
2) Implementation of the 802.11 MAC layer packetization of the received MAC data
(802.11) using gr-foo for analysis using wireshark
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L — 15; P - 30; Total Hours — 45
TEXT BOOKS:
1. David clark & Paul clark , “Field Expedient SDR: Introduction to Software
Defined Radio”
2. Carl Laufer , “The Hobbyist's Guide to the RTL-SDR: Really Cheap Software
Defined Radio”.
3. Mathew S. Gast, “802.11 wireless Networks : The definitive guide”

REFERENCES:
1. Simon Haykin and Michael Moher, "An Introduction to Analog and Digital
Communications”, JOHN WILEY & SONS, INC, .2006.

OUTCOMES:
e Student will learn how to build modules in gnu radio
¢ Use off the self-components to analyse different radio technology
¢ Will learn the system design aspect for SDR
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ECCX46 IMPLEMENTATION OF GSM (2G), 3G L T P C
STACK 1 0 2 2

OBJECTIVES:
e To have practical exposure on GSM stack implementation.
e GSM base station is a complex entity which had high cost and cannot be used
for funding.
e Open BTS being open source and open hardware presents a simplified view
of the base station

PREREQUISITES:
¢ Digital communication, Networking, wire shark

MODULE | INTRODUCTION TO GSM 5+10
GSM Architecture (HLR, VLR, Equipment identity register, Outgoing call, incoming
call, BTS-L1(PHY), BTS-L2(MAC) )- PSTN - VolP (SIP) -Wireshark packet analysis
Practical :

Wireshark installation

Filtering of packet (udp & TCP)

MODULE I OPEN BTS & USRP 5+10
USRP (dynamic range of the a/d convertor, bandwidth, fpga, UDP packet to the host
from usrp, ocxo) - GSM BTS (PHY, MAC) module discussion with respect to
specification - Sip authentication & registration per session (Register, invite, message)
USRP B2xx internals (a/d convertor, fpga)

Practical :

Open BTS installation (clone, compiling, tool chain installation )

Mobile registration on the network

MODULE llI CALL ESTABLISHMENT AND PACKET ANALYSIS 5+10
Registration of the mobile (message sequence) packet capture and analysis, ( Paging
request, System information )- SMS message sequence study(A-I/F DTAP, A-I/F RP,
SMS TPDU)- Voice call message sequence(CCH, CI, LAI, BCCH) - 2G - Edge mode -
UMTS data mode registration, packet capture and analysis

Practical :
capture and analysis of the packet for SMS
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capture and analysis of the packet for voice
mobile registration rejection analysis

L — 15; P - 30; Total Hours — 45
TEXT BOOKS:

1. Michael ledema,’Getting Started with OpenBTS: Build Open Source Mobile
Networks”

2. Martin Sauter ,"From GSM to LTE: An Introduction to Mobile Networks and
Mobile”,

3. Russell Bryant, Leif Madsen and Jim Van Meggelen” Asterisk: The Definitive
Guide: The Future of Telephony Is Now”,

REFERENCES:
1. GSM - Architecture, Protocols and Services, 3rd Edition, J6rg Eberspéacher,
Hans-Joerg Vogel, Christian Bettstetter, Christian Hartmann [JRadio Access
Networks for UMTS: Principles and Practice, Chris Johnson

OUTCOMES:
On completion of the course the students will be able to
e Student will have the basic understanding of control path & data path of the
GSM stack.
e System capacity to handling multiple users
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ECCX47 loT FOR INDUSTRIAL APPLICATIONS L T P C
0 2 2

OBJECTIVES:

e To Understand the Architectural Overview of 10T

e To Understand the 10T Reference Architecture and Real World Design
Constraints

e To Understand the various loT Protocols

e To learn the concepts of big data analytics

PREREQUISITES:
e Basics of wireless communication
e Basics of embedded system

MODULE | IOT OVERVIEW 8
loT-An Architectural Overview— Building an architecture, Main design principles and
needed capabilities, An IoT architecture outline, standards considerations. M2M and
loT Technology Fundamentals- Devices and gateways, Local and wide area
networking, Data management, Business processes in 10T, Everything as a
Service(XaaS), M2M and IoT Analytics, Knowledge Management.
Practical

e Sensor Interfacing

e Server configuration

¢ Node-Node Communication

MODULE I BIG DATA PLATFORMS FOR THE INTERNET OF 7
THINGS

Big Data Platforms for the Internet of Things: network protocol- data dissemination —
current state of art- Improving Data and Service Interoperability with Structure,
Compliance, Conformance and Context Awareness: interoperability problem in the
0T context- Big Data Management Systems for the Exploitation of Pervasive
Environments - Big Data challenges and requirements coming from different Smart
City applications.
Practical

o Data Management in cloud
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e Web Design
e Application design
L-15, P-30 Total Hours —45

TEXT BOOKS:

1. Jan Holler, VlasiosTsiatsis, Catherine Mulligan, Stefan Avesand,
StamatisKarnouskos, David Boyle, From Machine-to-Machine to the Internet of
Things: Introduction to a New Age of Intelligence”, 1% Edition, Academic Press,
2014.

2. Stackowiak, R., Licht, A., Mantha, V., Nagode, L.,” Big Data and The Internet of
Things Enterprise Information Architecture for A New Age”, Apress, 2015.

REFERENCES:

1. Peter Waher, “Learning Internet of Things”, PACKT publishing, BIRMINGHAM —
MUMBAI

2. Bernd Scholz-Reiter, Florian Michahelles, “Architecting the Internet of Things”,
ISBN 978-3-642-19156 5 e-ISBN 978-3-642-19157-2, Springer.

3. Daniel Minoli, “Building the Internet of Things with IPv6 and MIPv6:The Evolving
World of M2M Communications”, ISBN: 978-1-118-47347-4, Willy Publications

4. Vijay Madisetti and ArshdeepBahga, “Internet of Things (A Hands-onApproach)”,1st
Edition, VPT, 2014.

5. Dr. John Bates , “Thingalytics - Smart Big Data Analytics for the Internet of
Things”, john Bates, 2015.0utcomes

OUTCOMES:
After successfully completing the course students will be able to

o Effective usage of loT deployment for different sectors.

e Developing and modifying code for various sensor based applications using
wireless sensor modules and working with variety of modules like
environmental and security module.

e Exploring the features of predictive data analytics for IoT applications.

e Modular hands on training will enable participants to conduct IoT related
activities in academic environment and initiate new projects in Industrial
sectors.

e Participants will be encouraged to orient themselves to specific focused
areas of their interest with hands on training.
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ECCX48 TELEVISION ENGINEERING L T P C

OBJECTIVES:

e To ldentify different components and section in TV receiver

e To gain sufficient knowledge regarding different modules present in the TV
transmitter and receiver and their design considerations

e To get adequate knowledge regarding signal injection and signal tracing in TV
system.

e To measure Voltage and waveform signals

e Organization of RF and VIDIF sections.

e Familiarization of TV set with specification and operation.

MODULE | ELEMENTS OF TV SYSTEM, TV SIGNAL 5+10
TRANSMISSION AND PROPAGATION:

TV transmitter and receiver, TV signal propagation, TV broadcast channels, TV
transmission antennas, Receiver antennas. Monochromatic picture tube, electrostatic
focusing, beam deflection, picture tube characteristics and specifications, , TV
standards: American 525 line B&W TV system, NTSC color system, 625-line
monochrome system.

1. Study and Identification of various elements in TV Transmitter and Receiver.
Signal generation and Tracking in TV system.
Familiarization with specification, operation and use of TV set equipment.
Test TV antenna and booster.
Study and use of various video cameras and its controls.

a bk w0

MODULE 1l COLOR TV: 5+10
Color picture tubes, Interleaving process, Three Color theory, Chrominance Signal,
composite color signal, comparison of NTSC, PAL and SECAM Systems. Color
television display tubes (Delta gun, PIL, Trinitron). Color signal transmission.

1. Study of composite video signal.

2. Color pattern generators.

3. Troubleshoot VCRs for simple faults.

MODULE llI SYNCHRONOUS SEPARATION, AFC AND 5+10
DEFLECTION OSCILLATORS:
Synchronous separation, separation of frame and line synchronous pulses, AFC,
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single ended AFC circuit. Deflection oscillators, TV cameras.

1. Tuning of RF, VIDIF and SIF sections.

2. Various video cameras and its controls.

L-15, P-30 Total Hours —45
TEXT BOOKS:
1. Modern television practice-Principles, Technology and service-R.R. Gulati, New
Age International publication, 2005.

2. Monochrome and color TV-R.R Gulati, New Age International publication, 2005.

REFERENCES:

1. Color Television Theory and practice-S.P.Bali, TMH, 2007.

2. Television and Video engineering-A.M. Dhake, 2nd Edition, Tata McGraw Hill, 2006
3. Basic television and video systems-B.Grob and C.E.Herndon, McGraw Hill, 1999.

OUTCOMES:

After completion of this course the student will be able to

e Key out various elements and sections in TV receiver.

e Get complete knowledge regarding the working principles involved in both
Monochrome and Color Television.

e Get adequate knowledge regarding different modules and their design
considerations.

e Get familiarized with principles involved in the modern televisions system.
e Troubleshoot VCRs, TV antenna and booster.
e Use of various video cameras and its controls.
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ECCX49 MOBILE NETWORKS L T P

OBJECTIVES:
e To study the basics of Mobile networks and its generation.
e To understand the concepts of advanced network concepts.
e To study the basics of Mobile networks and its generation.

MODULE | INTRODUCTION TO MOBILE NETWORKS 7
Introduction to mobile networks - IEEE technologies - Cellular networks — Generation
of networks - Relevant features of LTE - HetNet in LTE Advanced — Small cell
concepts - Transition of LTE advanced towards 5G - cloud RAN - Femtocell
technology —The backhaul network

MODULE I WPAN,WLAN, WMAN, WRAN AND IOT 8
WPAN and WiGig — WLAN and Wifi — WMAN and Wimax — WIMAX and Wifi
integration - IEEE 802.22 — interconnection between IEEE standards — Sensor
Networks —RFID — Near field communication — 10T in the home — FOG networking —
connection of things — LoRa
Total Hours =15
TEXT BOOKS:
1. Khaldoun Al Agha, Guy Pujolle, Tara Ali-Yahiya, “Mobile and Wireless
Networks”, Volume 2, Advanced Networks set, published by ISTE Ltd. and
John Wiley & Sons Inc.

REFERENCES:
1. Joh R. Vacca, “Wireless Broadband Networks Handbook 3G, LMDS and
Wireless Internet” Tata McGraw-Hill, 2001
2. D.P. Agrawal and Qing-An zeng, “Introduction to Wireless and Mobile
Systems” Thomson Learning, 2003. [Unit I, Chapter 13.1 to 13.7.7, Unit 2
13.7.8 t013.9

OUTCOMES:
On completion of the course the students will be able to
e To explain the types and functional principles of cellular networks.
e To describe the features, interconnections and applications of various IEEE
standards.
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ECCX50 OPTICAL NETWORKS L T P

OBJECTIVES:
e Acquire knowledge of optical components and networks.
e Gain knowledge on architecture and standards of optical networks.

MODULE | OPTICAL COMPONENTS & CHARACTERISTICS 7
Light propagation in optical fibers-Loss & Bandwidth, System limitations Optical
Components- Couplers, lIsolators & Circulators, Multiplexers & Filters Optical
Amplifiers, Switches Wavelength Converters. Introduction to Optical Networks;
Advantages of optical network, WDM optical networks ,Challenges of optical WDM
network, Metropolitan-Area Networks, Layered Architecture; Broadcast and Select
Networks- Topologies for Broadcast Networks, Media Access Control Protocols,
Wavelength Routing Architecture.

MODULE 1l WAVELENGTH ROUTING NETWORKS AND OPTICAL 8
ACCESS NETWORKS
The Optical layer, Node Designs, Optical layer cost tradeoff, Routing and Wavelength
Assignment algorithms, Virtual Topology design, Architectural variations, Introduction
to access network, PON, EPON and WDN EPON: overview, principal of operation,
architecture; dynamic wavelength allocation, STARGATE: overview, need,
architecture, operation and application, gigabit Ethernet, radio over fiber network.
Total Hours =15
TEXT BOOKS:
1. Rajiv Ramaswamy, Kumar N. Sivaranjan and Galen H. Sasaki, "Optical
Networks — A practical perspective", 3rd edition, Elsevier, 2010.
2. C.Siva Ram Moorthy and Mohan Gurusamy, “WDM Optical Networks:
Concept, Design and Algorithms”, PHI, 1st Edition, 2002.
3. P.E.Green. jr., "Fiber Optical Networks", Prentice Hall, New Jersy, 1993.

REFERENCES:
1. John M. Senior, “Optical Fiber Communications —Principles and Practice”,
Pearson Education, 20009.
2. Biswanath Mukherjee, “Optical Communication Networks”, McGraw-Hill, 1997.
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OUTCOMES:
On completion of the course the students will be able to

Define the fundamental concepts of optical networks and characteristics.
Select appropriate and relevant optical network protocols

Identify various access networks that can be used for real scenario.
Compare the operation and features of optical network.

Understand and build the WDM routing mechanisms.

Choose different networking techniques based on the application.
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ECCX51 ADAPTIVE SIGNAL PROCESSING L T P
0O 0 1

OBJECTIVES:
e To understand the adaptive signal processing algorithms for extracting relevant
information from noisy signals.
e explain the mean square algorithms
¢ identify the Weiner least-squares solution

MODULE | INTRODUCTION TO ADAPTIVE FILTERING 8
Introduction To Stochastic Processes, Linear Adaptive Filter Structure, Real And
Complex Forms Of Adaptive Filter, Non-Linear Adaptive Filter, Adaptation
Approaches: Wiener Filter Theory Method Of Least Squares. Mean-Square Error
Criterion, Linear Optimum Filtering Statement, Principle Of Orthogonality, Wiener-
Hopf Equation, Error Performance Surface.

MODULE I KALMAN & LINEAR ADAPTIVE FILTERING 7
Introduction to Kalman filters- Variance Of Kalman Filtering, Extended Kalman
Filtering Method Of Steepest Descent, Stability Of Steepest Descent, Least Mean
Square Algorithm, Adaptive Prediction, Adaptive Equalization, Robustness Of LMS
Algorithm, Block Adaptive Filter, Fast LMS Algorithm, Unconstrained Frequency-
Domain Adaptive Filtering, Methods Of Least Squares
Total Hours =15
TEXT BOOKS:
1. Simon Haykin,"Adaptive Filter Theory", Prentice Hall International”, 3rd Ed.,
2002.
2. Bernard Widrow and Samuel Stearns,"Adaptive Signal Processing", Pearson
Education, 2nd Ed., 1995.

REFERENCES:
1. Ali H. Sayed,"Fundamentals of Adaptive Filtering", Wiley, 1st Ed., 2003.
2. Farhang-Boroujeny B.,"Adaptive Filters Theory and Applications”, John Wiley &
Sons, 1st Ed.,1998.
3. Mohamed Ibnkahla(Edited),"Adaptive  Signal Processing in Wireless
Communications”, CRC Press, Taylor & Francis Group, 1st Ed., 2009.
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OUTCOMES:
On completion of the course the students will be able to

Design and apply optimal minimum mean square estimators and in particular
linear estimators. To understand and compute their expected performance and
verify it.

Design, implement and apply Wiener filters (FIR, non-causal, causal) and
evaluate their performance.

Identify applications in which it would be possible to use the different adaptive
filtering approaches.

Design, implement and apply LMS, RLS, and Kalman filters to given
applications.

Analyze the accuracy and determine advantages and disadvantages of each
method.

Use the theoretical understanding to do troubleshooting.
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ECCX52 STUDY ON NETWORK SIMULATORS L T P
0O 0 1

OBJECTIVES:
e To analyze different network simulators used for WSN applications
e To analyze the network simulator ns-2
e To analyze the network simulator opnet

MODULE | NS-2 7
General ns-2 simulator characteristics and requirements, Network topology and
simulation scenario, AODV protocol,Installation of NS-2, ns2 simulation output.

MODULE 1l OPNET 8
General Opnet simulator characteristics and requirements, Network topology and
simulation scenario, Installation of opnet , Visualization and Statistics

Total Hours =15

TEXT BOOKS:
1. Teerawat Issariyakul,Ekram Hossain ,"Introduction to Network Simulator NS2",
Second Edition,Springer.

REFERENCES:
1. Adarshpal S. Sethi, Vasil Y. Hnatyshin,"The Practical OPNET User Guide for
Computer Network Simulation”, Chapman and Hall/CRC

OUTCOMES:
On completion of the course the students will be able to
e Work with network simulator ns-2
¢ Have knowledge on various simulator characteristics.
e Gain knowledge to find simulator for any networking research.
e Apply the network characteristics to the simulator
e Work with network simulator opnet
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ECCX53 MIMO OFDM TECHNOLOGY L T P

OBJECTIVES:
e Acquire knowledge of OFDM technology.
e Gain knowledge on MIMO communication.

MODULE | Orthogonal Frequency Division Multiplexing 7
Basic principles of orthogonality, Single vs multi carrier systems, OFDM block
diagram and ITS explanation, OFDM signal mathematical representation, Selection
parameters for modulation, Pulse shaping in 05 20% OFDM signal and spectral
efficiency, Windowing in OFDM signal and spectral efficiency, Synchronization in
OFDM, Pilot insertion in OFDM transmission and channel estimation, Amplitude
limitations in OFDM, FFT points selection constraints in OFDM, CDMA vs OFDM,
Hybrid OFDM, Other variants of OFDM

MODULE 1l MIMO SYSTEMS 8
Introduction, Space diversity and systems based on space diversity, Smart antenna
system and MIMO, MIMO-Based system architecture, MIMO exploits multipath,
Space-time processing, Antenna considerations for MIMO, MIMO channel modeling,
channel measurement and channel capacity, Cyclic delay diversity (CDD), Space-
time coding, Advantages and applications of MIMO in present context, MIMO
applications in 3G wireless systems, MIMO-OFDM.

Total Hours =15
TEXT BOOKS:

1. Wireless Communication By Upena Dalal, Oxford University Press

REFERENCES:
1. Wireless Communications and Networking By Vijay K. Garg, Morgan
Kaufmann Publications

OUTCOMES:
On completion of the course the students will be able to
e Describe the concepts of MIMO OFDM Wireless communication systems.
e Determine the capacity and bit error rate of MIMO OFDM system for a given
power delay profile of the MIMO channel.
e Explain the fundamental concept of Software defined Radio and current 3-G
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and 4-G system

e Compare the operation SISO,SIMO,MISO and MIMO channels.

e Estimate and correct the timing and frequency offset in the signal received in
the MIMO OFDM receivers.

e Analyze the performance of MIMO OFDM physical channel in WiMax/LTE
wireless standards.
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ECCX54 MEDICAL IMAGE PROCESSING L T P C

OBJECTIVES:
e To understand the fundamentals of medical image processing techniques.
e To explain the sources of medical image sources.
e To develop computational methods
e To apply algorithms for analyze and quantify biomedical data
e To realize the methods of image registration and visualization

MODULE | IMAGE FUNDAMENTALS AND PRE-PROCESSING 7
Image perception, MTF of the visual system, Image fidelity criteria, Image model,
Image sampling and quantization — two dimensional sampling theory, Image
guantization, Optimum mean square quantizer, Image transforms — 2D-DFT and other
transforms. Image enhancement — point operation, Histogram modeling, spatial
operations, Transform operations,

MODULE 1l BASICS OF MEDICAL IMAGE SOURCES 8
Radiology- The electromagnetic spectrum-Computed Tomography-Magnetic
Resonance Tomography —ultrasound-nuclear medicine and molecular imaging-other
imaging techniques-radiation protection and dosimetry

MODULE 1l MEDICAL IMAGE REPRESENTATION 8
Pixels and voxels — algebraic image operations - gray scale and color representation-
depth-color and look up tables - image file formats- DICOM- other formats- Analyze
7.5, NifTI and Interfile, Image quality and the signal to noise ratio- MATLAB based
simple operations.

MODULE IV MEDICAL IMAGE ANALYSIS AND CLASSIFICATION 8
Image segmentation- pixel based, edge based, region based segmentation. Image
representation and analysis, Feature extraction and representation, Statistical, Shape,
Texture, feature and image classification — Statistical, Rule based, Neural Network
approaches

MODULE V IMAGE REGISTRATIONS AND VISUALIZATION 8
Rigid body visualization, Principal axis registration, Interactive principal axis
registration, Feature based registration, Elastic deformation based registration, Image
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visualization — 2D display methods, 3D display methods, virtual reality based
interactive visualization.

MODULE VI NEURAL NETWORKS FOR IMAGE PROCEssing 6
Neural Network based Image Processing-Statistical approach for texture analysis-
Segmentation in color and B/W images-Expert system based Image Processing-
Multispectral classification techniques

Total Hours =45

TEXT BOOKS:

1.

John L. Semmlow, Benjamin Griffel ,’Biosignal and Medical Image
Processing”, Third Edition2014 by CRC Press

G. R. Sinha,” “Medical Image Processing: Concepts and Applications”, 2014
Wolfgang Birkfellner, “Applied Medical Image Processing — A Basic course®,
CRC Press, 2011.

Atam P.Dhawan, ,Medical Image Analysis®, Wiley Interscience Publication, NJ,
USA 2003.

R.C.Gonzalez and R.E.Woods, ,Digital Image Processing“, Second Edition,
Pearson Education, 2002.

Anil. K. Jain, ,Fundamentals of Digital Image Processing“, Pearson education,
Indian Reprint 2003.

REFERENCES:

1.

Alfred Horowitz, ,MRI Physics for Radiologists — A Visual Approach®, Second
edition Springer Verlag Network, 1991.

Kavyan Najarian and Robert Splerstor,” Biomedical signals and Image
processing”,CRC — Taylor and Francis,New York,2006

John L.Semmlow,”Biosignal and Biomedical Image Processing Matlab Based
applications” Marcel Dekker Inc.,New York,2004

Jerry L.Prince and Jnathan M.Links,” Medical Imaging Signals and Systems”-
Pearson Education Inc. 2006.

OUTCOMES:
At the end of the course ,Students will be able to

Analyze Morphology, Segmentation techniques and implement these in images.

Explain medical image acquisition and reconstruction methods.
Apply the classical methods for spectral analysis to medical images
Apply digital processing techniques to analyze medical images for texture

B.S. Abdur Rahman Crescent Institute of Science and Technology 269


https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=G.+R.+Sinha&search-alias=books&field-author=G.+R.+Sinha&sort=relevancerank

B.Tech. Electronics and Communication Engineering Regulations 2017

analysis and segmentation and classifications.
e Enables quantitative analysis and visualization of medical images of numerous
modalities such as PET, MRI, CT, or microscopy
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ECCX55 COMPUTER VISION AND ITS APPLICATIONS L T P C
3 0 0 3

OBJECTIVES:

e To review image processing techniques for computer vision

e To understand shape and region analysis

e To understand three-dimensional image analysis techniques

e To understand motion analysis

e To study some applications of computer vision algorithms

MODULE | IMAGE PROCESSING FOUNDATIONS 7
Review of image processing techniques — classical filtering operations — thresholding
techniques — edge detection techniques — corner and interest point detection —
mathematical morphology — texture analysis

MODULE 1l SHAPES AND REGIONS 8
Binary shape analysis — connectedness — object labeling and counting — size filtering
— distance, functions — skeletons and thinning — deformable shape analysis —
boundary tracking procedures — active contours — shape models and shape
recognition — centroidal profiles — handling occlusion — boundary length measures —
boundary descriptors — chain codes — Fourier descriptors — region descriptors —
moments

MODULE 1l HOUGH TRANSFORM 9
Line detection — Hough Transform (HT) for line detection — foot-of-normal method —
line localization —line fitting — RANSAC for straight line detection — HT based circular
object detection — accurate center location — speed problem — ellipse detection —
Case study: Human lIris location — hole detection — generalized Hough Transform —
spatial matched filtering — GHT for ellipse detection — object location — GHT for
feature collation

MODULE IV IMAGE COMPRESSION 7
Image Coding Fundamentals, Image Compression Model, types of image
redundancies, fidelity criteria, Lossless Compression - variable length, bit plane,
Lossless Predictive, Lossy Compression- Lossy Predictive, JPEG, MPEG, fractal
image compression
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MODULE V 3D VISION AND MOTION 7
Methods for 3D vision — projection schemes — shape from shading — photometric
stereo — shape from texture — shape from focus — active range finding — surface
representations — point-based representation — volumetric representations — 3D object
recognition — 3D reconstruction — introduction to motion — triangulation — bundle
adjustment — translational alignment — parametric motion — spline based motion —
optical flow — layered motion

MODULE VI APPLICATIONS 7
Application: Photo album — Face detection — Face recognition — Eigen faces — Active
appearance and 3D shape models of faces Application: Surveillance — foreground-
background separation — particle filters — Chamfer matching, tracking, and occlusion —
combining views from multiple cameras — human gait analysis Application: In-vehicle
vision system: locating roadway — road markings — identifying road signs — locating
pedestrians
Total Hours -45
TEXT BOOKS:
1. Gonzalez and Woods, "Digital Image Processing”, 3rd Edition, Pearson
Education, 2016.
2. Mark Nixon and Alberto S. Aquado, “Feature Extraction & Image Processing
for Computer Vision”, Third Edition, Academic Press, 2012.
3. E. R. Davies, “Computer & Machine Vision”, Fourth Edition, Academic Press,
2012.

REFERENCES:
1. D. L. Baggio et al.,, “Mastering OpenCV with Practical Computer Vision
Projects”, Packt Publishing, 2012.
2. Jan Erik Solem, “Programming Computer Vision with Python: Tools and
algorithms for analyzingimages”, O'Reilly Media, 2012.

OUTCOMES:
On completion of the course the students will be able to
e To implement fundamental image processing techniques required for computer
vision To perform shape analysis
e To implement boundary tracking techniques
e To apply chain codes, other region descriptors
e To understand and implement suitable compression technique for images
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e To apply 3D vision techniques
e To develop applications using computer vision techniques
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ECCX56 SIGNAL DETECTION AND ESTIMATION L TP C
3 00 3

OBJECTIVES:

e Mathematical background of detection and estimation theory

e Some common and practical detection and estimation techniques
PREREQUISITES:

e Signals and Systems

e Probability theory and random processes

MODULE | REVIEW OF RANDOM VARIABLES AND STATISTICAL 9
DECISION THEORY

Review of Gaussian variables and processes; problem formulation and objective of

signal detection and signal parameter estimation in discrete time domain,

Bayesian, minimax, and Neyman-Pearson decision rules, likelihood ratio, receiver

operating characteristics, composite hypothesis testing, locally optimum tests,

detector comparison technigues, asymptotic relative efficiency.

MODULE Il DETECTION OF DETERMINISTIC SIGNALS 7
Matched filter detector and its performance; generalized matched filter; detection
of sinusoid with unknown amplitude, phase, frequency and arrival time, linear
model.

MODULE Il DETECTION OF RANDOM SIGNALS 8
Estimator-correlator, linear model, general Gaussian detection, detection of
Gaussian random signal with unknown parameters, weak signal detection.

MODULE IV NON PARAMETRIC DETECTION 6
Detection in the absence of complete statistical description of observations, sign
detector, Wilcoxon detector, detectors based on quantized observations,
robustness of detectors.

MODULE V ESTIMATION OF SIGNAL PARAMETERS 9
Minimum variance unbiased estimation, Fisher information matrix, Cramer-Rao
bound, Sufficient statistics, minimum statistics, complete statistics; linear models;
best linear unbiased estimation; maximum likelihood estimation, invariance
principle; estimation efficiency; Bayesian Estimation: philosophy, nuisance
parameters, risk functions, minimum mean square error estimation, maximum a
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posteriori estimation..
MODULE VI SIGNAL ESTIMATION IN DISCRETE-TIME 6
Linear Bayesian estimation, Weiner filtering, dynamical signal model, discrete
Kalman filtering.
TOTAL HOURS 45
TEXT BOOKS
1. H. L. Van Trees, "Detection, Estimation and Modulation Theory: Part I, I,
and I1I", John Wiley, NY, 1968.
2. H. V. Poor, "An Introduction to Signal Detection and Estimation", Springer,
2/e, 1998.

REFERENCES
1. M. Hays, “Statistical Digital Signal Processing and Modelling”, John Willey
and Sons, 1996.
2. Steven.M.Kay, “Fundamentals of Statistical Signal Processing:” Volume |
Estimation Theory, Prentice Hall, USA, 1998.
3. Steven.M.Kay, “Fundamentals of Statistical Signal Processing:” Volume |
Detection Theory, Prentice Hall, USA, 1998

OUTCOMES:

On completion of the course, students will be able to

1. Acquire basics of statistical decision theory used for signal detection and
estimation.

Examine the detection of deterministic signals using statistical models.
Examine the detection of random signals using statistical models
Comprehend the elements and structure of nonparametric detection
Examine the performance of signal parameters using optimal estimators.
Analyze signal estimation in discrete-time domain using filters.

o gk wDN
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ECCX57 VIDEO PROCESSING TECHNIQUES L T P C

OBJECTIVES:
e Understand representation of digital images and video in the spatial (pixel) and
frequency domains.
e Analyze video enhancement and compression standards
e To implement image and video processing algorithms using MATLAB or
another programming language

MODULE | VIDEO ACQUISITION AND REPRESENTATION 10
Principles of color video processing, Spatial Temporal Sampling — Interpolation —
video formats, Motion Estimation

MODULE I VIDEO ENHANCEMENT 10
Video Filtering: Motion Compensation — Noise Filtering — Enhancement and
Restoration — Video Stabilization and Super Resolution

MODULE 1l VIDEO COMPRESSION STANDARDS 10
MPEG1, MPEG2, MPEG3 and MPEG4
Total Hours =30
TEXT BOOKS:
1. Handbook of Image and Video processing — Al Bovik (Alan C Bovik), Academic
Press, Second Edition, 2005.
2. Digital Image Sequence Processing, Compression, and Analysis — Todd R.
Reed, CRC Press, 2004

REFERENCES:
1. Practical Image and Video Processing using MATLAB, Dr.Oge Marques, John
Wiley&Sons,2013
2. |IEEE Transactions of Circuits and Systems for Video Technology.

OUTCOMES:

On completion of the course the students will be able to
e Explain the fundamental concepts of digital video processing.
e Recognize & apply various image enhancement techniques
¢ Identify and use appropriate image compression techniques
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ECCX58 DIGITAL VLSI TESTING L T P C

OBJECTIVES:
e To introduce different techniques for detection of faults in digital circuits.
e To develop a Generation of test vectors for combinational and sequential
circuits
e To establish Self-testing methods

MODULE | BASICS OF TESTING 7
Introduction to Testing - Role of testing - VLSI Realisation process- VLSI Technology
Trends Affecting Testing-Types of Testing -ATE -AC and DC parameters testing and
yield.

MODULE I FAULT MODELLING AND SIMULATION 8
Functional Versus Structural Testing-Faults in digital circuits - Modelling of faults-Fault
detection - Fault location - Fault dominance - Logic Simulation - Types of simulation

MODULE 1l TESTING OF COMBINATIONAL CIRCUITS 8
Combinational logic circuits -test generation, Testable combinational logic circuit
design

MODULE IV TESTING OF SEQUENTIAL CIRCUITS 8

Test generation for sequential circuits - design of testable sequential circuits.

MODULE V DESIGN FOR TESTABILITY 7
Design for Testability - Ad-hoc design - scan based design.

MODULE VI SELF TESTING 7
Built-In Self Test - Test pattern generation for BIST - Circular BIST - BIST
Architectures
Total Hours —-45
TEXT BOOKS:
1. M.L. Bushnell and V.D. Agrawal, "Essentials of Electronic Testing for Digital,
Memory and Mixed-Signal VLSI Circuits", Kluwer Academic Publishers, 2002.
2. A.L. Crouch, "Design Test for Digital ICs and Embedded Core Systems",
Prentice Hall International, 2002.

B.S. Abdur Rahman Crescent Institute of Science and Technology 277



B.Tech. Electronics and Communication Engineering Regulations 2017

REFERENCES:
1. Phillip E. Allen, Douglas R. Holberg. CMOS Analog Circuit Design, Oxford

University Press, Second Edition, 2002.

2. M. Abramovici, M.A. Breuer, and A.D. Friedman. Digital Systems Testing and

Testable Design. Wiley-IEEE Press, 1994.

OUTCOMES:
On completion of the course the students will be able to

To comprehend the standard procedures and principles to test digital VLSI
circuits

Apply the testing principles to test digital circuits logically using stuck at faults
models.

Analyze and compare the performance of the fault models used to perform
testing of digital circuits.

To apply the design for test (DFT) principles for designing digital systems.

To generate test vectors using ATPG algorithms for combinational and
sequential circuits

To function in teams involving the testing of digital VLSI systems
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ECCX59 FIN FET TECHNOLOGY L T P C

OBJECTIVES:
e To understand the necessary of scaling of MOS transistor.
e To introduce the concepts of nanoscale MOS transistor concepts and their
performance characteristics.
e To study the various nano scaled MOS transistors.

MODULE | INTRODUCTION TO NOVEL MOSFETS 9

from Single Gate to Multigate, MOSFET scaling and Moore’s law, Short-Channel
Effects, Gate Geometry and Electrostatic Integrity, History and Multigate MOSFET
Physics

MODULE I MULTIGATE MOSFET TECHNOLOGY 9
Introduction, Active Area: Fins, Gate Stack, Source/Drain Resistance and
Capacitance, Mobility and Strain Engineering, Contacts to the Fins

MODULE 1 PHYSICS OF THE MULTIGATE MOS SYSTEM 9
Device electrostatics, Double gate MOS system, Two-dimensional confinement

MODULE IV MOBILITY IN MULTIGATE MOSFETS 9
Introduction, Double-Gate MOSFETs and FInFETSs, Silicon multiple-gate nanowires

MODULE V MULTI-GATE MOSFET CIRCUIT DESIGN 9
Introduction, Digital Circuit Design, Analog Circuit Design, SOC Design and
Technology Aspects

MODULE VI RADIATION EFFECTS IN ADVANCED SINGLE AND 7

MULTIGATE MOSFETS
Total ionizing Dose effects-Advanced multi-gate devices-Single-event effects-Scaling
effects.
Total Hours —-45

TEXT BOOKS:

1. FinFETs and Other Multigate Transistors. J. P. Colinge, Springer Publications

2. Nanoelectronic Circuit Design — Niraj K. Jha and Deming Chen, Springer

Publications.
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REFERENCES:
1. Mark Lundstrom Jing Guo, Nanoscale Transistors: Device Physics, Modeling
and Simulation, Springer, 2006.
2. M S Lundstorm, Fundamentals of Carrier Transport, 2nd Ed., Cambridge
University Press, Cambridge UK, 2000

OUTCOMES:
On completion of the course the students will be able to
¢ Realize limitations of MOSFET technology.
e Apply the merits of FINFET technology.
e Analyze FinFET physics and modeling.
e Determine FInFET circuit design approaches.
e Analyze various issues with FINFET device
e Explore research opportunities in FinFET technology
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ECCX60 REAL TIME EMBEDDED SYSTEMS L T P C

OBJECTIVES:
e To introduce the concepts of embedded systems
e To learn about the data management system for real time
e Tointroduce the fundamentals of real time communication
e To familiarize different algorithms and techniques used for real time systems

MODULE | INTRODUCTION TO EMBEDDED SYSTEMS 7
Introduction - Embedded Systems — Skills Required for an Embedded System
Designer - Issues in Real Time Computing — Structure of a Real Time System — Task
classes — Performance Measures for Real Time Systems — Estimating Program Run
Times.

MODULE I TASK ASSIGNMENT AND SCHEDULING 8
Introduction - Classical uniprocessor scheduling algorithms — Uniprocessor
scheduling of IRIS tasks tasks — Task assignment — Mode changes and Fault Tolerant
Scheduling.

MODULE 1lI PROGRAMMING TOOLS 8
Introduction — Desired language characteristics — Data typing — Control structures —
Facilitating Hierarchical Decomposition, Packages, Run time (Exception) Error
handling — Overloading and Generics — Multitasking — Low level programming —
Programming Environments — Run — time support.

MODULE IV REAL TIME DATABASES 7
Basic Definition- Real time vs General Purpose Databases- Main Memory Databases
- Transaction priorities - Transaction Aborts - Concurrency control issues - Disk
Scheduling Algorithms -Databases for Hard Real Time Systems.

MODULE V COMMUNICATION PROTOCOLS 7
Network Topology - contention based Protocol, Token Based Protocol, Stop-and-Go
multihop Protocol, Polled Bus Protocol , Hierarchical Round Robin Protocol, Deadline-
Based Protocols

MODULE VI EVALUATION TECHNIQUES 8
Reliability Evaluation Techniques — Obtaining parameter values - Reliability models
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for Hardware Redundancy — Software error models. Clock Synchronization — Clock, A
Non fault — Tolerant Synchronization Algorithm — Impact of faults — Fault Tolerant
Synchronization in Hardware — Fault Tolerant Synchronization in software.
Total Hours —-45
TEXT BOOKS:
1. C.M. Krishna, Kang G. Shin, “Real — Time Systems”, McGraw - Hill
International Editions, 1997.
2. Rajib Mall, "Real-time systems: theory and practice”, Pearson Education, 2009
3. Peter D.Lawrence, “Real Time Micro Computer System Design — An
Introduction”, McGraw Hill, 1987.
4. Stuart Bennett, “Real Time Computer Control — An Introduction”, Prentice Hall
of India, 1998.
5.
REFERENCES:
1. S.T. Allworth and R.N.Zobel, “Introduction to real time software design”,
Macmillan, 2nd Edition, 1987.
2. R.J.A Buhur, D.L Bailey, “An Introduction to Real — Time Systems”, Prentice —
Hall International, 1999.
3. Philip.A.Laplante, “Real Time System Design and Analysis”, Prentice Hall of
India, 3rd Edition, April 2004
4. Sriram V lyer, PankajGupta, “Embedded Real Time Systems Programming”,
Tata Mc Graw Hill 2004.

OUTCOMES:
On completion of the course the students will be able to

Describe the concepts of Embedded Systems

¢ lllustrate task assignment and scheduling.

e Discuss about error handling and multitasking.

e Understand real time data bases and transaction.

e Describe deadline based protocols and fault tolerance techniques.

e Discuss about the reliability evaluation techniques and tolerant synchronization
algorithms.
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ECCX61 INTRODUCTION TO RTOS L T P C
3 0 0 3
OBJECTIVES:
e To explain the aspects of the Operating systems and Real-time Operating
Systems

e To analyze the unique issues in the design and analysis of computer systems
for real-time applications.

e To describe Resource management, time-constrained communication,
scheduling and imprecise computations, real-time kernels and case studies on
RTOS

MODULE | OVERVIEW OF OPERATING SYSTEM 7
Computer-System  Organization-Operating-System  Structure -Operating-System
Operations - Process Management - Memory Management -Storage Management -
Protection and Security - Kernel Data Structures - Computing Environments - Open-
Source Operating Systems-Operating system structures-System Calls-Operating-
System Design and Implementation-Operating-System Structure -Operating-System
Debugging - Operating-System Generation - System Boot

MODULE I REAL TIME OPERATING SYSTEMS 8
Brief History of OS, Defining RTOS, The Scheduler, Objects, Services,
Characteristics of RTOS, Task, Tasks States and Scheduling, Task Operations,
Structure, Synchronization, Communication and Concurrency, Semaphores, Defining
Message Queue, States, Content, Storage, Operations and Use.

MODULE llI KERNEL OBJECTS AND RTOS SERVICES 7
Pipes, Event Registers, Signals, Other Building Blocks, Component Configuration,
Basic I/0 Concepts, 1/0 Subsystem

MODULE IV Exceptions , Interrupts and Memory Management 8
Exceptions, Interrupts, Applications, Processing of Exceptions and Spurious
Interrupts, Real Time Clocks, Programmable Timers, Timer Interrupt Service Routines
(ISR), Soft Timers, Dynamic memory allocation.

MODULE V MICROC/OS-II 8
MicroC/OS-Il -Introduction — Features and Goals of pC/OS — Il — Requirements of
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MC/OS — 1l - Support Devices for uC/OS — Il — File Structure in uC/OS - Il - Task
Management Functions — Creating a Task - Time Management Functions — OS Delay
Functions - Implementation of Scheduling and rescheduling.

MODULE VI APPLICATION OF RTOS 7
Comparison RT Linux, Vx Works, QNX and Basic Concepts of Android OS-RTOS for
Image Processing — RTOS for fault Tolerant Applications — RTOS for Control
Systems.
Total Hours —45
TEXT BOOKS:
1. Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, “ Operating system
concepts”, 9th edition, John Wiley and Sons Inc.,2012
2. Qing Li, Elsevier , “Real Time Concepts for Embedded Systems”, 2011
3. 3Jean J. Labrosse, “MicroC/OS — Il The Real Time Kernel”, CMP Books, 2002.
4. Karim Yaghmour, “ Embedded Android: Porting, Extending, and Customizing”,
O’Reilly March 2013.

REFERENCES:
1. Embedded Systems- Architecture, Programming and Design by Rajkamal,
2007, TMH
2. David. E. Simon, “An Embedded Software Primer”, Pearson Education, 2001.

OUTCOMES:
On completion of the course the students will be able to
e Describe various task assignment and scheduling methods of operating system
and real time operating system.
e Solve the task synchronization problem using synchronization techniques.
e Describe the application of real time OS — Micro- C OS-2.
e Analyze the use of synchronization techniques in real-time systems.
e lllustrate exceptions, timer and memory management in OS.
o Justify the type of real time operating system needed for particular application.
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ECCX62 MECHATRONICS L T P C

OBJECTIVES:

¢ |dentify the different components for mechatronics system design.

e To gain sufficient knowledge regarding PIC Microcontroller and its interfacing
concept.

e To study the applications of electronics, electrical and mechanical systems for
the control of mechanical and electronic systems.

e To impart knowledge on the role of sensors, transducers, control, and machine
intelligence in mechanical- electronics engineering.

e To gain knowledge on the concepts and techniques involved in PLC
systems which are widely used in mechatronics.

e To develop the mechatronics systems for real time applications.

MODULE | FUNDAMENTALS 8
Introduction to Mechatronics systems — elements — design process — Types of
Design: Traditional and Mechatronics design - Integrated product design - Advanced
approaches in Mechatronics - Industrial design and ergonomics, safety.

MODULE I PIC MICROCONTROLLER 7
Architecture of PIC 18 — Pin Description — Memory organization: Program memory —
Data Memory — 1/0O Ports — Timers / Counters — Capture / Compare /PWM mode —
External Hardware Interrupts — USART — ADC.

MODULE 1l PIC 18 EMBEDDED C PROGRAMMING 7
I/O ports: Register configuration—programming — Timers: modes—programming —
Counters — ADC: configuration registers—programming - External Hardware

Interrupts: types—programming.

MODULE IV PROGRAMMABLE LOGIC CONTROLLERS SYSTEMS 8
Introduction — PLC Architecture, specifications and operation — PLC hardware
components, Analog & digital I/O modules , CPU & memory module — Programming
devices — PLC ladder diagram, Converting simple relay ladder diagram in to PLC
relay ladder diagram. PLC programming Simple instructions — Manually operated
switches — Mechanically operated a Proximity switches - Latching relays.
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MODULE V SYSTEM INTERFACING: 7
Introduction — Elements of data acquisition and system — Overview of /O process -
Installation of I/O card and software — serial interface standards (RS232/422/485) —
General Purpose Interface Bus (IEEE 488) - GUI card — Ethernet switch - Man
Machine Interfaces. Sensor interfacing — LED interfacing — LCD interfacing — Motor
interfacing — High power devices using relays.

MODULE VI CASE STUDY ON MECHATRONICS SYSTEMS: 8
Disk Drive — Transducer calibration system - Strain gauge weighing system -
Controlling temperature of a hot / cold reservoir using PID — pH Control system. virtual
instrumentation, Electronics engine management system - Control of pick and place
robot — Automatic washing machine - Artificial Intelligence in Mechatronics: Neural
network and Fuzzy logic system.

L —45; T - 15; Total Hours —60

TEXT BOOKS:

1. Devdas Shetty and Richard A. Kolk, — Mechatronics System Designll,
Thomson Learning/ Vikas Publishing House, New Delhi, 2011.

2. Mazidi, Muhammad Ali, Mckinlay, Rolin D., and Causey Danny, —PIC
Microcontroller and Embedded Systems using Assembly and C for PIC 18I,
Pearson Education Asia, 2015.

3. Bolton,W, “Mechatronics”, Pearson education, second edition, fifth Indian
Reprint, 2003.

REFERENCES:

1. Bradley D. Dawson, Burd N.C. and Loader A.J., —Mechatronics: Electronics in
Products and Processesll, Chapman and Hall, London, 1994.

2. Valvano Jonathan W., —Embedded Microcomputer Systems: Real Time
Interfacingll, 3rd Edition, Thomson Asia, Singapore, 2011.

3. Peatman John B., —Design with PIC Microcontrollersll, Pearson Education,
New Delhi, 2009.

4. Sanjay Gupta and Joseph John, "Virtual Instrumentation and LabVIEW", Tata
McGraw Hill Publications, Co., 2005.

5. Gary Dunning, ‘Introduction to Programmable Logic Controllers” Thomson
Learning, 2001.
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OUTCOMES:
On completion of the course the students will be able to

Identify the components for mechatronics system design.

Apply the data acquisition system, display systems, recorders, alarms
measurement of voltage, current, frequency, temperature, displacement and
pressure and its applications in process control industries.

Interpret architecture and interfacing concepts of PIC18 microcontroller.

Select the suitable PLC interface for mechatronics system.

Develop the physical system based on mechatronics design process.

e Build the mechatronics systems for real time applications.
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Physics Elective Courses
(To be offered in Il Semester)

PHCX 01 FUNDAMENTALS OF ENGINEERING L T P C
MATERIALS

OBJECTIVES:

e To help students to acquire the properties and applications of conducting and
semiconducting materials.

e To familiarize students with basic ideas about the properties of dielectric and magnetic
materials and their applications.

e To familiarize students with basic knowledge of nanomaterials and its electrical,
electronic, mechanical and magnetic properties.

e To enable the students to correlate theoretical principles with practical applications.

MODULE | CONDUCTING AND SEMICONDUCTING MATERIALS 7

Conductors: properties, Fermi distribution function, Fermi energy in metals- density of
states- conducting polymers-properties-applications, semiconductors: intrinsic and extrinsic
semiconductors-carrier concentration, conductivity and energy band gap, semiconducting
polymers- properties- applications.

MODULE I DIELECTRIC MATERIALS 8

Polarization- dielectric constant — electronic, ionic, orientational and space charge
polarization — frequency and temperature dependence of polarisation — Internal field -
Clausius Mosotti relation - dielectric loss — dielectric breakdown — applications of dielectric
materials (capacitors and transformers) — Pyroelectricity, Piezoelectricity, ferroelectricity
and applications in Ferroelectric Random Access Memory (FeERAM) - multiferroic materials
and its applications.

MODULE 1lI MAGNETIC MATERIALS 7

Origin of magnetism-magnetic moment, susceptibility, permeability — Bohr magneton — Dia,
Para and Ferro magnetism —Spontaneous magnetization- Domain theory — Hysteresis —
soft and hard magnetic materials — antiferromagnetic materials — Ferrites and its
application - Giant Magneto-resistance effect (GMR) - Magnetic resonance imaging(MRI).

MODULE IV NANOMATERIALS 8

Properties of nanomaterials — size effect on thermal, electrical, electronic, mechanical,
"optical and magnetic properties — quantum confinement — classification of nanomaterials —
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quantum well, quantum wire, quantum dot - nanoporous materials - carbon nanotubes,

graphene - nanocomposites — applications of nano materials.

PRACTICALS

N o bk w PR

Determination of energy band gap of a semiconductor.
Determination of resistivity of metals by four point probe method.
Determination of dielectric constant of dielectric material.
Determination of time constant of a capacitor using RC circuit.
Determination of paramagnetic susceptibility of given liquid.
Determination of hysteresis loss in a transformer using BH curve.
Analysis of size effect on the absorption spectrum of nanomaterials.

L —30; P-30; TOTAL HOURS - 60

REFERENCES:
1. William D. Callister, “Material Science and Engineering”, Wiley Publications, 2006.

2.

Raghavan, V., “Materials Science and Engineering”, 5" edition, Printice Hall of India Pvt
Ltd. New Delhi, 2004.

. Wahab. M.A, “Solid State Physics: Structure and Properties of Materials”, Narosa

Publishing House Pvt. Ltd., New Delhi , 2" Edition, 2010.

. Pillai, S.0., “Solid State Physics”, New Age International, New Delhi, 2005.
. Charles P. Poole and Frank J. Owens, "Introduction to nanotechnology”, Wiley (India),

2009.

. Pradeep. T., “Textbook of Nanoscience and Nanotechnology”, McGraw Hill Education

(India) Private Limited, New York, 2012.

OUTCOMES:
On completion of this course, the student will be able to

apply the concepts of conducting and semiconducting materials for solid state devices.
comprehend the significance of properties of dielectric magnetic materials and derive
these properties from synthesized materials.

differentiate between the properties of the nanomaterials compared to bulk materials.
complement the knowledge acquired in the theory class and correlate the results for
applications.
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PHCX 02 HEAT AND THERMODYNAMICS L T P C

OBJECTIVES:

e To familiarize students with basic concepts of heat.

e To help students acquire the fundamentals of heat conduction and radiation.
e To enable students acquaint with the basics of thermodynamic concepts.

e To make students understand the fundamentals of heat based experiments.

MODULE | CONCEPTS OF HEAT 10

Definition of temperature, thermal and thermodynamic equilibrium - relationship between
temperature and kinetic energy - definition of solid, liquid, gas - Introduction to phase
transitions, critical and triple points- definition of heat capacity, mechanical equivalent of
heat -Joule's calorimeter- latent heat- microscopic model of ideal gas - equation of state,
internal energy, equipartition theorem- equation of state for non-ideal gases.

MODULE I CONDUCTION AND RADIATION 10

Thermal conductivity — rectilinear flow of heat — thermal conductivity of a good conductor
— Forbe’s method — thermal conductivity of a bad conductor — Lee’s disc method —
conduction of heat through compound media - radiation — Planck’s law of blackbody
radiation — Wien'’s law — Stefan’s law — Newton’s law of cooling from Stefan’s law — Solar
constant — Pyrometry.

MODULE 11l FUNDAMENTALS OF THERMODYNAMICS 10
Thermodynamic equilibrium — zeroth law of thermodynamics — first law of
thermodynamics — Reversible and irreversible processes — second law of
thermodynamics - Heat engine — Carnot's engine — Carnot’s theorem - Internal

combustion engines — petrol and diesel engines (qualitative) — Entropy and available
energy — temperature — entropy diagram for Carnot's cycle - Third Law of
thermodynamics (qualitative).

PRACTICALS

1. Determination of mechanical equivalent of heat by Joule’s calorimeter.
2. Relation between temperature of a body and time by plotting a cooling curve-Newton'’s
law of cooling.
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3. Determination of specific heat capacity of liquid by cooling.
4. Determination of thermal conductivity of a good conductor-Forbe's method
5. Determination of thermal conductivity of a bad conductor-Lee's disc method
L —30; P-30; TOTAL HOURS - 60

REFERENCES:

1. Mathur. D.S, “Heat & Thermodynamics”, S.Chand & Co., 2009.

2. Brijlal & Subramaniam, “Heat and Thermodynamics”, S.Chand & Co, Delhi, 2010.

3. Gupta. A.B and Roy. H, “Thermal Physics”, Books and Allied Ltd., 2002.

4. Sharma. J.K and Sarkar. K.K, “Thermodynamics and statistical Physics”, Himalaya
Publishing House, 1988.

OUTCOMES:
On completion of this course, the student will be able to
e understand the concepts of heat and its properties.
e comprehend the ideas governing the conduction and radiation processes.
e apply the knowledge of laws of thermodynamics in thermodynamic systems.
e perform heat based experiments and determine its various properties.
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PHCX 03 INTRODUCTION TO NANOSCIENCEAND L T P C

TECHNOLOGY
2 0 2 3

OBJECTIVES:

e To acquire basic knowledge about the nanomaterials and applications.

e To learn about the synthesis and imaging techniques of nanomaterials.

e To gain the basic concepts of fabrication techniques.

e To enable the students to correlate theoretical principles with practical

applications.
MODULE | NANOMATERIALS AND APPLICATIONS 10
Properties of nanomaterials - size effect on thermal, electrical, electronic,

mechanical, optical and magnetic properties — quantum confinement — classification of
nanomaterials — quantum well, quantum wire, quantum dot - nanoporous materials -
zeolite, mesoporous materials, carbon nanotubes, grapheme - nanocomposites -
applications (qualitative): Molecular electronics-nanoelectronics — nanophotonics -
single electron transistor-drug delivery.

MODULE i SYNTHESIS AND IMAGING TECHNIQUES 12

Top-down and bottom up approaches — mechanical alloying and mechanical ball
milling - sol-gel approach - hydrothermal method - precipitation method - spray
pyrolysis - spin coating-self assembled monolayer (SAM) - Chemical vapour
deposition method — Physical vapour deposition method: laser ablation method,
sputtering method.

Optical microscopy — Phase contrast and interference microscopy — confocal
microscopy - high resolution Scanning electron microscope (HRSEM) - high resolution
Transmission electron microscope (HRTEM) - Atomic force microscope - Scanning
Tunnelling microscope (STM).

MODULE 11l NANOFABRICATION 8

Photolithgraphy - electron beam lithography - X-ray and lon beam lithography -
nanoimprint lithography - soft lithograpy - nanoelectromechnical systems (NEMS) -
nanoindentation principles.

PRACTICALS

1. Synthesis of nanomaterials by sol-gel method.
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Synthesis of nanomaterials by hydrothermal method.

Synthesis of nanomaterials by solid state reaction method.

Synthesis of nanomaterials by chemical bath deposition method.
Synthesis of nanomaterials by co-precipitation method.

Synthesis of nano thin films by spray pyrolysis method.

Synthesis of nano thin films by pulsed laser deposition (PLD) method.
Analysis of size effect on the absorption spectrum of nanomaterials.

© ©No bk wN

SEM characterization of nanomaterials.

10. AFM characterization of nano thin films.

11. Phase confirmation by XRD.

L —30; P-30; TOTAL HOURS - 60

REFERENCES:

1. Charles P.Poole and Frank J. Owens, "Introduction to nanotechnology”’, Wiley
(India), 2009.

2. Cao. G,, “Nanostructures & Nanomaterials: Synthesis, Properties & Applications”,
Imperial  College Press, 2004.

3. Gaddand. W., Brenner. D., Lysherski. S. and Infrate. G.J., “Handbook of
NanoScience Engineering and Technology”, CRC Press, 2002.

4. Pradeep. T., “Textbook of Nanoscience and Nanotechnology”, McGraw Hill
Education (India) Private Limited, New York, 2012.

5. Chris Mack, “Fundamental Principles of Optical Lithography: The Science of
Microfabrication”, John Wiley & Sons, 2008.

6. Bandyopadhyay A.K., “Nano Materials”, New Age International Publishers, New
Delhi, 2008.

OUTCOMES:

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

¢ understand the importance and basic concepts of the nanomaterials.

e comprehend the imaging techniques for nanomaterials.

e illustrate the various nanofabrication techniques.

e complement the knowledge acquired in the theory class and correlate the results for
applications.
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PHCX 04 LASERS AND THEIR APPLICATIONS L T P C
2 0 2 3

OBJECTIVES:

e To recognize the fundamentals of laser and its characteristics.
e To comprehend and compare the different laser systems.

e To apply lasers in metrology and material processing.

e To understand the working of laser instrumentation.

e To correlate the experimental results for applications.

MODULE | LASER THEORY 8

Spontaneous and stimulated emission - Population inversion — Einstein’'s A & B
coefficients - Threshold condition — super-radiance Laser — Three level and four
level laser systems -conditions for CW and pulsed laser action. Q-Switching -
experimental methods - cavity dumping - Mode locking - experimental methods -
Spatial and Temporal coherence.

MODULE i DIFFERENT LASER SYSTEMS 8

Laser systems — General description - Laser structure - excitation mechanism -
Different laser systems- He-Ne laser, Carbon-dioxide laser - Excimer laser — Free
electron laser- Alexandrite laser - Ti-Sapphire laser — Semiconductor diode laser -
Diode pumped solid state laser - Pulsed-CW dye laser- Fibre laser.

MODULE 1l METROLOGICAL AND MATERIAL PROCESSING 8
APPLICATIONS

CW and Pulsed laser beam characteristics and its measurements - Beam focusing
effects - spot size - Power and Energy density Measurements - Distance
measurement - Interferometric techniques - LIDARS - different experimental
arrangements - Pollution monitoring by remote sensing - Laser gyroscope - Laser
welding, drilling, machining and cutting - Laser surface treatment - Laser vapour
deposition — Biophotonic applications.

MODULE IV LASER INSTRUMENTATION 7

Laser for measurement of length, current and voltage — Laser Doppler Velocimetry -
Holography and speckle in displacement and deformation measurements - Laser for
communication with fiber optics as channel.
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PRACTICALS

Tuning of Dye Laser using DFDL Arrangement

Determination of Brewster Angle using He-Ne laser

Study of transversely Pumped Dye Lasers

Study of longitudinally Pumped Dye Lasers

Determination of power and wavelength using Distributed Feedback Dye Laser
(DFDL)

6. Determination of fibre optic losses using semiconductor laser.

7. Bandgap determination of a semiconductor diode.

a s~ bRk

L —30; P-30; TOTAL HOURS - 60

REFERENCES:
1. William T. Silfvast, “Laser Fundamentals”, Cambridge University Press, 2009.
2. Ghatak. A. & Thyagarajan. K. “Optical Electronics”, Cambridge University, 1994.
3. Laud.B.B., “Laser and Non-Linear Optics”, Second Edition, New Age
International (p) Limited Publishers, 2011.
4. Nambiar. K.R., “Lasers Principle, Types and Applications”, New Age
International (p) Ltd, 2004.
5. Wilson. J. & Hawkes. J.F.B., “Opto Electronics - An Introduction”, Prentice Hall,
1992.
6. William M.Steen, "Laser Material Processing”, Springer-Verlag, Berlin, Third
Edn., 2005.
OUTCOMES:
At the end of the course, the students will be able
e To complement the knowledge acquired in the theory class.
e To work with dye lasers for tunability of laser wavelength.
e To measure the loss of information involved in fibre optic communication.
e To correlate the results for application.
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PHCX 05 MATERIALS SCIENCE L T P C

OBJECTIVES:

e To gain basic knowledge in conducting and semiconducting materials and their
properties.

e To provide basic understanding of properties and applications of dielectric
materials.

e To impart knowledge on magnetic and optical materials and their properties &

applications.

e To enable the students to correlate theoretical principles with practical
applications.

MODULE | CONDUCTING AND SEMICONDUCTING MATERIALS 10

Quantum free electron theory of metals and its importance - Energy distribution of
electrons in metals - Fermi distribution function - Density of energy states and
carrier concentration in metals - Fermi energy — Classification of solids into
conductors, semiconductors and insulators on the basis of Band theory —
Introduction to Elemental and Compound semiconductors - Carrier concentration
derivation for Intrinsic semiconductors - Density of electrons in conduction band &
Density of holes in valence band- intrinsic carrier concentration - Fermi energy &
Variation of Fermi energy level with temperature - Mobility and electrical
conductivity - Band gap determination.

MODULE 1l DIELECTRIC MATERIALS 7

Introduction to dielectric materials & basic definitions — Electronic, lonic, Orientation
& Space charge polarizations - Total polarization — Frequency and temperature
dependence of polarization - Internal field in a dielectric material - Deduction of
Clausius - Mosotti’s relation - dielectric loss & loss tangent — Different types of
dielectric breakdown - Applications of dielectric materials : Capacitors and
Transformers.

MODULE Il MAGNETIC MATERIALS 6

Introduction to magnetic materials & origin of magnetic moment - Different types of

B.S. Abdur Rahman Crescent Institute of Science and Technology 296



B.Tech. Electronics and Communication Engineering Regulations 2017

magnetic materials and their properties - Ferromagnetism & Domain theory of
ferromagnetism - Hysteresis, Soft and Hard magnetic materials - Antiferromagnetic
materials - Ferrites and its applications — Applications of magnetic materials : Data
storage.

MODULE IV OPTICAL MATERIALS 7

Optical properties of semiconductors - Direct and Indirect bandgap semiconductors
— Traps, recombination centre, color center and exciton — Luminescence :
Fluorescence and Phosphorescence - Liquid crystal display : twisted nematic
crystal display — Applications of Optical materials - Optical Sources : light emitting
diode and laser diode - Photo detectors : PIN photodiode and Avalanche
Photodiode - Pyroelectric devices - Electro optic effect : Kerr effect and Faraday
effect.

PRACTICALS

1. Resistivity measurement of a semiconductor using four point probe method.
Determination of band gap of a semiconductor diode.

Determination of Hall coefficient of a given semiconductor material.
Determination of dielectric constant of a given non-polar liquid.

a bk D

Determination of magnetic susceptibility of a given paramagnetic liquid using

Quincke’s method.

6. Determination of energy loss of a given transformer core using hysteresis
method.

7. To study the I-V characteristics of a photodiode.

L —30; P -30; TOTAL HOURS - 60

REFERENCES:

1. Palanisamy P.K., “Physics II”, Material Science for ECE, Scitech Publications
(India) Pvt. Ltd., 2006.

2. Kasap. S.0., “Principles of Electronic materials and devices”, McGraw Hill
Publishers, 3" Edition, 2007.

3. Arumugam. M, “Physics II”, Material Science for ECE, Anuradha Publishers, 5
Edition, 2005.

4. Sze. S.M., "Semiconductor Devices — Physics and Technology”, John Wiley,
2" Edition. 2002.

5. Raghavan. V, “Materials Science and Engineering”, Prentice Hall of India, 5
Edition, 2004.
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OUTCOMES:

On the completion of this course, the students will be able to

e Gain knowledge about fundamentals of conducting and semiconducting
materials.

e Understand concepts and applications of Dielectric and Magnetic materials.

e Familiarize Optical materials and their applications in Engineering and Medical
fields.

e Complement the knowledge acquired in the theory class and correlate the
results for applications.
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PHCX 06 NON-DESTRUCTIVE TESTING L T P C

OBJECTIVES:
e To study the process and applications of ultrasonic inspection method.
e To understand the basic concepts of radiographic inspection method.
e To acquire the knowledge about the various surface Non-Destructive Testing (NDT)
techniques.
e To enable the students to correlate theoretical principles with practical applications.

MODULE | ULTRASONIC INSPECTION METHOD 10

Ultrasonic Testing - Principle of operations - types of sound waves - types of Transducers -
transmission and pulse-echo method - straight beam and angle beam, instrumentation -
calibration methods - ultrasonic testing technique- data representation, A Scan, B-scan, C-
scan. Phased Array Ultrasound, Time of Flight. Diffraction - thickness determination -
advantages, disadvantages and applications.

MODULE I RADIOGRAPHIC INSPECTION METHOD 10

Radiographic testing — Principle - Interaction of X-ray with matter - X-ray radiography -
method of generation-industrial radiography inspection techniques — Equipment - Exposure
charts - Types of films — Fluoroscopy - Xero-Radiography — Limitations - Gamma
radiography - Equipment, radiation sources - method of generation - film processing -
interpretations of radiography - safety in industrial radiography.

MODULE Il SURFACE NDT TECHNIQUES 10

Liquid Penetrant Testing — Principles, Characteristics and types of liquid penetrants —
developers - advantages and disadvantages of various methods - Inspection Procedure and
Interpretation of results. Applications of Liquid Penetrant testing.

Magnetic Particle Testing - Principle-magnetizing technique - procedure —equipment -
Interpretation and evaluation of test indications - applications and limitations -
demagnetization.

PRACTICALS

1. Inspection of welds using solvent removable visible dye penetrant.

2. Inspection of welds using solvent removable fluorescent dye penetrant.
3. Inspection on non magnetic materials by eddy current method.
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. Inspection on magnetic materials by eddy current method.

. Inspection of welds by Eddy current Testing.

. Inspection of welds by Magnetic Particle Testing - Dry method.
. Inspection of welds by Magnetic Particle Testing - Wet method.
. Ultrasonic flaw detector - Inspection of defects.

© 0 N O O b

. Demonstration of Radiographic inspection.

L —30; P-30; TOTAL HOURS - 60

REFERENCES:

1. Baldev Raj., Jayakumar T.,Thavasimuthu., “Practical Non-Destructive Testing”, Narosa
Publishing House, 2009.

2. Ravi Prakash., “Non-Destructive Testing Techniques”, 1st revised edition, New Age
International Publishers, 2010.

3. ASM Metals Handbook of Non-Destructive Evaluation and Quality Control, American
Society of Metals, Metals Park, Ohio, USA, Volume-17, 2000.

4. Paul E Mix,”Introduction to Non-destructive testing: a training guide”, Wiley, 2nd Edition
New Jersey, 2005.

5. Charles J., Hellier, “Handbook of Nondestructive evaluation”, McGraw Hill, New York,
2001.

OUTCOMES:
Upon completion of this course, the students will be able to
e illustrate the ultrasonic inspection methods of NDT.
e understand the basic concept of radiographic inspection method.
e test the surfaces by the various surface NDT techniques.
e complement the knowledge acquired in the theory class and correlate the results for
applications.
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PHCX 07 PROPERTIES OF MATTER AND L T P C
ACOUSTICS

OBJECTIVES:
e To understand principles and properties of elasticity.
e To understand the basic concepts and application of viscosity.
e To analysis acoustic of building.
e To know about photoelasticity and its applications.

MODULE | ELASTICITY 8

Stress and strain - Hooke's Law of elasticity - Elastic moduli - Stress-Strain Diagram -
Poisson's Ratio - Relation between elastic constants - Work done in stretching and
twisting a wire - Twisting couple on a cylinder- Expression for bending moment -
Cantilever—Expression for depression - Uniform bending and Non-uniform bending of
beams (theory & experiment) - | form Girders (qualitative treatment) and applications.

MODULE I VISCOSITY 8

Viscosity- Newton’s formula for viscous flow - Streamline and turbulent motion -
Reynolds number - Poiseuille's formula - Determination of coefficient of viscosity-
factors affecting viscosity - capillary flow method - Stoke's formula- viscosity of highly
viscous liquids — Stoke’s method - Lubricants and its applications -viscosity
measurements - Viscometer - Variation of Viscosity with Temperature.

MODULE Il ACOUSTICS OF BUILDING 7

Basic requirement for the acoustically good halls - Reverberation and time of
reverberation — Sabine’s formula for reverberation time - Absorption coefficient and its
measurement -Transmission of sound and transmission loss - Factors affecting the
architectural acoustics and their remedy-sound absorbing materials - vibration and
noise control systems for buildings.

MODULE IV PHOTOELASTICITY 7

Polarization - double refraction - Theory of Plane, Circularly and Elliptically polarized
light - Quarter wave plate and half wave plate - photo elasticity - Theory of photo-
elasticity - Stress optic relations - model materials - analysis technigues - Photo elastic
bench - Three dimensional photo elasticity - Digital photo elasticity - Photo elastic
coatings.
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PRACTICALS

N o s~ wDdhPR

Determination of viscosity of liquid by Poiseuille’s method.
Determination of viscosity of liquid by Stoke’s method.
Analysis of stress by photo elastic method.
Verification of Hooke’s law by spring method.
Determination of Young’s modulus of the cantilever beam.
Determination of rigidity modulus by static torsion method.
Visit to acoustically good auditorium and identifying the sound absorbing
materials in the auditorium.
L —30; P -30; TOTAL HOURS - 60

REFERENCES:

1. Mathur D.S., “Elements of Properties of Matter”, S.Chand & Co, Delhi, 2009.

2. Gaur R.K., Gupta S.L.,”"Engineering Physics”, Dhanpat Rai Publishers, 2010.

3. Brijlal and Subramaniam.,” Properties of Matter”, Eurasia Publishing Co, New Delhi,

2002.

4. Smith C.J.,” General Properties of Matter”, Orient & Longman,1960.
5. Kenneth G. Budinski and Michel K., Budinski, “Engineering Materials Properties and

Selection”, Pearson, Singapore, 2002.

OUTCOMES:
Upon completion of this course, the students will be able to

understand the basic concepts of the elasticity of materials.

comprehend the concepts of viscosity of liquid and measurement.

demonstrate the acoustical aspects of building and its importance in
construction.

apply the fundamental concept of photo elasticity for the stress analysis of the
object.
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PHCX 08 PROPERTIES OF MATTER AND L T P C
NONDESTRUCTIVE TESTING 5 0 2 3

OBJECTIVES:
e To impart knowledge about the principles and properties of elasticity.
e To learn the laws governing the dynamic of rigid bodies.
e To acquire the knowledge of the various techniques of Non-Destructive
Testing (NDT) of materials.
e To understand the principle and basic concept of low temperature
applications.

MODULE | ELASTICITY 8

Stress and strain - Hooke's Law of elasticity - Elastic moduli - Stress-Strain Diagram
- Poisson's Ratio - Relation between elastic constants - Work done in stretching
and twisting a wire - Twisting couple on a cylinder- Expression for bending moment-
Cantilever—Expression for depression - Uniform Bending and Non-uniform bending

of beams (theory & experiment) - | form Girders (qualitative treatment) and
applications.
MODULE I DYNAMICS OF RIGID BODIES 8

Rigid bodies - angular acceleration - Torque on a particle - angular momentum - law
of conservation of angular momentum - moment of inertia and its significance -
Theorem of parallel and perpendicular axis - moment of inertia of a thin uniform bar
- moment of inertia of a rectangular lamina - moment of inertia of uniform circular
disc - Moment of inertia of hollow and solid cylinders — flywheel

(qualitative) - kinetic energy of rotating body — Routh rule.

MODULE 1l NDT TECHNIQUES 6
Ultrasonic Testing- types of Transducers-transmission and pulse-echo method-
Radiographic testing- Principle-Interaction of X-ray with matter-X-ray radiography-
method of generation-industrial radiogr