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1. Conditions for Admission:

a)

b)

Candidates for admission to the first semester of the 8 semester B.Tech. degree programme
should be required to have passed:

The Higher Secondary Examination of the (10+2) curriculum (Academic Stream) prescribed by the
different State Boards/ Central Boards or any other examination equivalent there to with minimum
of 45% marks (mere pass for OBC and SC/ST candidates) in aggregate of subjects — Mathematics,
Physics and any one of the following optional subjects: Chemistry / Biotechnology/ Computer
Science / IT and equivalent/ Biology (Botany & Zoology) or an Examination of any University
or Authority recognized by the Executive Council of the Pondicherry University as equivalent

thereto.

For Lateral entry into second year (third semester) of the 8 semester B.Tech. degreeprogramme :

The minimum qualification for admission is a pass in three year diploma or four year sandwich
diploma course in Engineering / Technology with a minimum of 60 % marks (50% marks for OBC
and a mere pass for SC/ST candidates) in aggregate in the subjects covered from third to final
semester or a pass in any B.Sc. course with Mathematics as one of the subjects of study with a
minimum of 60 % marks ( 50% marks for OBC and a mere pass for SC/ST candidates) in aggregate
in main and ancillary subjects excluding language subjects. As per AICTE guidelines, Diploma

candidates of any branch can join any B.Tech. Degree programme in the second year.

2. Age Limit:

As per applicable AICTE norms.

3. Duration of Programme:

The Bachelor of Technology degree programme shall extend over a period of 8 semesters spread over 4
academic years — two semesters constituting one academic year. The duration of each semester shall

normally be 15 weeks excluding examinations.

. Program Structure

The medium of instruction is English.

A student admitted to the B.Tech. programme in a particular branch of engineering will earn the degree
in that branch by fulfilling all the requirements prescribed in the regulations during the course of study.
The student is also permitted to opt for earning an Honors degree in the same discipline of

Engineering or a Minor degree in another discipline of Engineering in addition to the degree in his
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own discipline of engineering. The student will be allowed to exercise this option at the end of first
year based on his academic performance in the first year. The students admitted through lateral entry
can exercise this option at the end of third semester, based on the GPA scored in the third semester
examination.

The student opting for B.Tech. degree with Honors or B.Tech. degree with Minor is required to earn
additional 20 credits starting from the third semester. The students admitted in the second year through
lateral entry and opting for Honors / Minor degree will earn the additional 20 credits starting from the

fourth semester.

5. Eligibility for the award of B.Tech. Degree:

No candidate shall be eligible for the award of the degree of Bachelor of Technology, unless he/she has
undergone the course for a period of 8 semesters (4 academic years) / 6 semesters (3 academic years for
Lateral Entry candidates) in the Faculty of Engineering and has passed the prescribed examinations in
all the semesters. Details regarding the possible exits for a B.Tech. student — in line with one of the

goals of the National Education Policy (NEP) 2020 are provided in section 13.

6. Branches of Study:

Branch I - Civil Engineering

Branch II — Mechanical Engineering

Branch III - Electronics & Communication Engineering

Branch IV - Computer Science & Engineering

Branch V — Electrical & Electronics Engineering

Branch VI — Chemical Engineering

Branch VII - Electronics & Instrumentation Engineering

Branch VIII — Information Technology

Branch IX - Instrumentation & Control Engineering

Branch X — Biomedical Engineering

Branch XI - Robotics and Automation

Branch XII — Food Technology

Branch XIII- CSE (Internet of Things & Cyber security including Block chain Technology)
Branch XIV — Artificial Intelligence and Machine Learning

Branch XV - Artificial Intelligence and Data Science

or any other branch of study as and when offered. The branch allocation shall be ordinarily done at the

time of admission of the candidate to the first semester.
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7. Course Structure and Subjects of Study:

Definition of Credit:

1 Hour Lecture (L) per week 1 Credit
1 Hour Tutorial (T) per week 1 Credit
2 Hours Practical (P) per week 1 Credit

Range of Credits: The total credits of all the branches for the four-year B. Tech. degree Programme

shall be in the range of 160 to 172 ( Minor variation is allowed as per AICTE guidelines)

The subjects of study shall include theory, practical courses and project work/internships as given in the

curriculum and shall be in accordance with the prescribed syllabus.

The curriculum of every programme will have courses that are categorized as follows:

(1) Humanities, Social Sciences and Management Courses (HSM)
(i) Basic Science Courses (BSC)

(1) Engineering Science Courses (ESC)

(iv) Professional Core Courses (PCC)

(v) Professional Elective Courses (PEC)

(vi) Open Elective Courses (OEC)

(vii) Professional Activity Courses (PAC)

(viii) Mandatory non-Credit Courses (MCC)

Each course will have either one or more of three components namely Lecture (L), Tutorial

(T) and Practice (P). Each course is assigned credits as detailed below:

@

(i)

(iii)

Theory courses will carry either 3 or 4 credits - 3 credits for courses with 3 lecture periods
per week and 4 credits for courses with 3 lecture periods and 1 tutorial period per week.

All Elective courses including online courses will carry maximum 3 credits. The student can
earn the credits towards the Open Elective Courses (OEC) by completing the online courses
offered in NPTEL anytime between third and seventh semester on prior approval of the
courses by the Academic Courses Committee of the Institute. Credits earned through the
NPTEL courses will be confined to 2 or 3 credits and subject to a maximum of 9 credits
during the entire programme of study.

Practical courses will normally carry either 1 or 1.5 credits — 1.5 credits for courses with 3

practice periods per week and 1 credit for courses with 2 practice periods per week.
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(iv)  Out of total credits required for successful completion of the degree, 14 to 22 credits can be
assigned for Project work and/or Internship.

(v)  Mandatory non-credit courses carry zero credit.
8. Examinations:

The theory and practical examinations shall comprise continuous internal assessment throughout the
semester in all subjects as well as university examinations conducted by Pondicherry University at the

end of the semester (November / December or April / May).

Evaluation Scheme
All Credit courses are evaluated for 100 marks comprising of Internal assessment and end-semester
exam.
For Theory Course, the weightage of internal assessment is 40% and end semester examination is 60%
For Practical course, the weightage of internal assessment is 60% and end semester examination is 40%

For Project, the weightage of internal assessment is 60% and end semester examination is 40%

Internal Assessment (Theory)

Total Internal Assessment mark for a theory course is 40 marks. The breakup is as follows:

Criteria Maximum Marks
a) Internal Assessment Tests 30
b) Percentage of Attendance 5
c) Assignment(s) 5
Total 40

Marks for Attendance is as follows:

Below 75% 0
75% - 80% 1
81% - 85% 2
86% - 90% 3
91% - 95% 4
96% - 100% 5




The Principal of the College/Institute schedules the Internal Assessment tests for all courses. All faculty
members are expected to conduct this Internal Assessment tests for 1.30 hours duration and evaluate and
required to upload the marks to the Controller of Examinations of University. Colleges are also
requested to preserve the answer sheets of Internal Assessment tests until declaration of results by the
University.

Internal Assessment (Practical’s)

Faculty in-charge of Lab courses shall evaluate the practical course for 60 marks. The break up is as

follows:
Criteria Maximum Marks
a) Laboratory exercises and Record 30
¢) Mid Semester exam (Average of 2 exams) 15
c¢) Internal Viva voce 5
d) Percentage of Attendance 10
Total 60
Marks for Attendance is as follows:
Below 75% 0
75% - 80% 2
81% - 85% 4
86% - 90% 6
91% - 95% 8
96% - 100% 10

Internal Assessment (Project)

The Project work carried out in the eighth semester shall be assessed as follows:

Criteria Marks
a) Continuous assessment (Guide) 25
b) Project Evaluation Committee 35
Total 60




Requirement for appearing for University Examination

The Controller of Examinations (COE) of Pondicherry University schedules the End-Semester exams
for all theory and practical courses based on the University academic calendar.
A detailed Exam Time Table shall be circulated to all Colleges at least 15 days before the start of exams.
Question Papers shall be set externally based on BOS approved syllabus.

A candidate shall be permitted to appear for university examinations at the end of any semester only if:

) He / She secures not less than 75% overall attendance arrived at by taking into account the total
number of periods in all subjects put together offered by the institution for the semester under
consideration.

(Candidates who secure overall attendance greater than 60% and less than 75% have to pay a
condonation fee as prescribed by University along with a medical certificate obtained from a

medicalofficer not below the rank of Assistant Director)

i) He / She earns a progress certificate from the Head of the institution for having satisfactorily
completed the course of study in all the subjects pertaining to that semester

i) His / Her conduct is found to be satisfactory as certified by the Head of the institution.
A candidate who has satisfied the requirement (1) to (iii) shall be deemed to have satisfied the

course requirements for the semester.

End Semester Exam Evaluation Pattern

Course Maximum marks
a) Theory course 60 marks

(Sec A, Sec B and Sec C)

Questions from all units of syllabus

b) Practical course 40 marks

(Based on Lab exercises/Record/ Practical’s /Viva)

c) Internship /Project Work 40 marks

(Based on Seminar/Project Work/Project

report/Presentation and viva voce)




Consolidation of Marks and Passing Minimum

The Controller of Examinations of the University consolidates the Internal Assessment marks uploaded
by the Colleges and marks secured by students in the end-semester examination.

A student shall be declared to have passed the examination in a subject of study only if he/she secures
not less than 40% marks individually both in internal assessment and end-semester examination or

an aggregate of 40%.

A candidate who has been declared “Fail” in a particular subject may reappear for that subject during

the subsequent semesters and secure pass marks. However, there is a provision for revaluation of failed
or passed subjects provided he/she fulfills the following norms for revaluation.
a) Applications for revaluation should be filed within 15 days from the date of declaration of results or 7
days from the date of receipt of grade sheet whichever is earlier.
b) The candidate should have attended all the internal assessments conducted by the college as well as all
the end semester examinations conducted by the University.
c¢) If a candidate has failed in more than two papers in the end semester examinations, his/her
representation for revaluation will not be considered.
d) The request for revaluation must be made in the prescribed format duly recommended by the Head of
the Institution along with the revaluation fee prescribed by the University.
A student shall be declared to have passed the examination in a subject of study only if he/she secures
not less than 40% marks in the end-semester examination and secures an overall aggregate of

40%.

Arrear Exams
A student who failed to secure 40% marks in aggregate is declared as “Fail” and he is eligible to take
up a supplementary examination by registering to the said course in the following semester. All other
candidates who failed due to shortage of attendance those who are seeking to improve the grade shall

repeat the course.

Letter Grades and Calculation of CGPA
Total Marks Secured by a student in each course shall be converted into a letter grade. The following
Table shows the seven letter grades and corresponding meaning and the grade points for the calculation
of Cumulative Grade Point Average (CGPA).
Each course (Theory/Practical) is to be assigned 100 marks, irrespective of the number of credits, and the

mapping of marks to grades may be done as per the following table:
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Range of Marks Assigned Grade Grade Points
91-100 A" 10
81-90 A 9
71-80 B* 8
61-70 B 7
51-60 c’ 6
46-50 C 5
40-45 D 4
<40 F 0
- FR (Fail due to shortage of

attendance and therefore,
to repeat the course)

Note: -F- denotes failure in the course; - FX - denotes absent / detained as per AICTE norms.
After the results are declared, grade sheets will be issued to the students. The grade sheets will contain
the following details:

a)  The college in which the candidate has studied.

b) The list of courses enrolled during the semester and the grades scored.

¢) The Grade Point Average (GPA) for the semester and t he Cumulative Grade PointAverage
(CGPA) of all enrolled subjects from first semester onwards.

d) GPA is the ratio of sum of the products of the number of credits ( C ) of courses registeredand the
corresponding Grades Points ( GP ) scored in those courses, taken for all the courses and sum of
the number of credits of all the courses.

Y (CxGP)

»C

CGPA will be calculated in a similar manner, considering all the courses enrolled from first semester. F}

GPA =

grades are to be excluded for calculating GPA and CGPA.
e) The conversion of CGPA into percentage marks is as follows

% Mark = (CGPA - 0.5) x 10

10




9. Procedure for completing the B.Tech. course:

A candidate can join/rejoin the course of study of any semester only at the time of its normal

commencement and only if he/she has satisfied the course requirements for the previous semester and

further has registered for the university examinations of the previous semester in all the subjects as well

as all arrear subjects if any.

However, the entire B.Tech. course should be completed within 7 years (14 semesters) and six years

(12 semesters) for students admitted under lateral entry.

10. Award of Class and Rank in B.Tech. degree:

i)

A candidate who satisfies the course requirements for all semesters and who passes all the
examinations prescribed for all the eight semesters (six semesters for lateral entry candidates) within
a maximum period of 7 years (6 years for lateral entry candidates) reckoned from the
commencement of the first semester to which the candidate was admitted shall be declared to have
qualified for the award of B.Tech. degree.

A candidate who qualifies for the award of the B.Tech. degree passing in all subjects pertaining to
the semesters 3 to 8 in his/her first appearance within 6 consecutive semesters (3 academic
years ) and in addition secures a CGPA of 8.50 and above for the semesters 3 to 8 shall be declared
to have passed the examination in FIRST CLASS with DISTINCTION.

A candidate who qualifies for the award of the B.Tech. degree by passing in all subjects relating to
semesters 3 to 8 within a maximum period of eight semesters after his/her commencement of
study in the third semester and in addition secures CGPA not less than 6.5 shall declared to have
passed the examination in FIRST CLASS.

All other candidates who qualify for the award of B.Tech. degree shall be declared to have passed
the examination in SECOND CLASS.

For the Award of University ranks and Gold Medal for each branch of study, the CGPA secured
from the 1% to 8" semester alone should be considered and it is mandatory that the candidate should
have passed all the subjects from thel* to 8" semester in the first attempt. Rank certificates would be

issued to the first ten candidates in each branch of study.
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11. Provisions for Honors/Minor degree along with B.Tech. degree:

1.

a.

B.Tech. with Honors Degree in the same Engineering discipline

The student shall be given an option to earn a honors degree in the same discipline of
engineering at the end of first year based on his academic performance in the first year.

A student is eligible to exercise this option if he has passed all the subjects offered in the first
year in the first attempt itself and has earned a CGPA of not less than 7.5.

Honors degree in a particular discipline of engineering shall be offered for a batch of students if
and only if a minimum of 5 eligible students opt for it.

The student is required to earn an additional 20 credits (over and above the prescribed maximum
credits in the curriculum) starting from the third semester onwards to become eligible for the
award of Honors degree. 20 credits shall be earned by the student by completing 5 additional
courses of 4 credits each, one in each of the 5 semesters starting from the third to seventh
semester. The syllabus of these 5 courses are framed so as to cover advanced topics in that
discipline of engineering.

The students admitted in the second year through Lateral Entry Scheme will also be given a
chance to opt for Honors degree. Eligibility to avail this option is CGPA of 7.5 and above with
no arrears in the third Semester. The student will join the existing batch of students in the fourth
semester and earn 16 credits by registering the prescribed courses offered up to the seventh
semester. The respective BoS will decide on a suitable course in lieu of the course offered in the
third semester to facilitate the student to earn the remaining 4 credits.

A student is eligible to get the Honors degree only on completing the programme in ‘First Class
with Distinction’ class.

A student can exercise the option to withdraw from the Honors degree at any time after entry.
Details about the courses completed and credits earned for Honors degree will appear only in the
‘Eighth Semester Grade Sheet’ and ‘Consolidated Grade Sheet’. These details will be listed
under the heading ‘Credits Earned for Honors degree’. In the case of students who have either
withdrawn from Honors degree or become ineligible for Honors degree by not securing ‘First
Class with Distinction’, the credits earned for the courses registered and successfully completed
for Honors degree will be listed under the heading ‘Additional Credits Earned’.

The CGPA will be calculated for all the courses credited by the students inclusive of major and
honors courses

Nomenclature of Honors Degree is ‘B.Tech.(Honors) in XXX °, where XXX is Discipline in

which the student has enrolled.
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2.

B.Tech. with Minor degree in another Engineering discipline

a)

b)

d)

2

h)

The student shall be given an option to earn a minor degree in another discipline of engineering
of his choice at the end of first year based on his academic performance in the first year.

A student is eligible to exercise this option if he has passed all the subjects offered in the first
year in the first attempt itself and has earned a CGPA of not less than 7.5.

Minor degree in a particular discipline of engineering shall be offered for a batch of students if
and only if a minimum of 5 eligible students opt for it.

The student is required to earn an additional 20 credits (over and above the prescribed maximum
credits in the curriculum) starting from the third semester onwards to become eligible for the
award of minor degree. 20 credits shall be earned by the student by completing 5 additional
courses of 4 credits each, one in each of the 5 semesters starting from the third to seventh
semester. The curricular content of these 5 courses are framed in such a way that that these
courses will essentially cover the core minimum knowledge required to be fulfilled for award of
degree in the discipline of engineering in which the student chooses to earn the minor degree.

The students admitted in the second year through Lateral Entry Scheme will also be given a
chance to opt for Minor degree. Students with a CGPA of 7.5 and with no arrears in the third
semester are eligible to avail this option. The student will join the existing batch of students in
the fourth semester and earn 16 credits by registering for prescribed courses offered up to seventh
semester. The respective BoS will decide on a suitable course in lieu of the course offered in the
third semester to facilitate the student to earn the remaining 4 credits.

A student can exercise the option to withdraw from the Minor degree at any time after entry.
Details about the courses completed and credits earned for Minor degree will appear only in the
‘Eighth Semester Grade Sheet’ and ‘Consolidated Grade Sheet’. These details will be listed
under the heading ‘Credits Earned for Minor degree’. In the case of students who have
withdrawn from Minor degree, the credits earned for the courses registered and successfully
completed for Minor degree will be listed under the heading ‘Additional Credits Earned’.
Nomenclature of Minor Degree is ‘B.Tech. in XXX with Minor in YYY’, where XXX is
Discipline in which the student is enrolled and YYY is Discipline which the student has opted as
Minor.

The CGPA will be calculated for all the courses credited by the students inclusive of major and

minor courses.
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12. Provision for withdrawal:

Based on the recommendation of the Head of the Institution, a candidate with valid reasons may be
granted permission by the University to withdraw from writing the entire semester examination as one
Unit. The withdrawal application shall be valid only if it is made earlier than the commencement of the
last theory examination pertaining to that semester. Withdrawal shall be permitted only once during the
entire course. A candidate who has withdrawn is also eligible to be awarded DISTINCTION provided

he/she satisfies the other necessary conditions. But, they are not eligible to be awarded a rank.

13. Provisions for exit in B.Tech. course:

(For courses where AICTE specifies multiple exits in the model curriculum)
The curriculum and the syllabus for all B.Tech programmes have been planned in compliance with the
NEP guidelines proposed by AICTE. Accordingly, students joining B.Tech programmes shall have all
benefits NEP offers in terms of exercising exit options at different stages during the course of study.
Every B.Tech programme governed under this school board shall adopt the NEP guidelines, as and when
proposed/amended by AICTE, and the following scheme will be applied for all such B.Tech
programmes.
NEP 2020 suggests that a student can exercise exits at multiple stages of the course of study. As per AICTE
norms, a student can have two possible exits before the completion of the Full Engineering degree and may
get a UG Diploma or B.Sc. degree in the relevant discipline if he/she fulfils the following conditions:
1. UG Diploma/Certificate in the relevant branch of study
A student should be able to get a UG Diploma if he/she completes:

a. 50% of the credits for B.Tech. (80-85 credits)
b. 50% of the program core courses
C. Students exiting the program after earning 50% credit requirements will be awarded a

UG Diploma provided they secure an additional 6 credits through summer
internships/apprenticeship of 2 months duration.
d. Students admitted through lateral entry cannot exercise the exit option as he will not
be able to meet out the 50% Credits for B.Tech. degree.
2. B.Sc. in the relevant branch of study
A student should be able to get a B.Sc. degree if he/she completes:
(1)  75% of the credits for B.Tech. (120 -122 credits) and at least 3 years in the program

(1)  100% of the core program courses
14




(1) Students exiting the program after earning 75% credit requirements will be awarded a B.Sc.

provided they secure an additional 6 credits through 2 summer internships/apprenticeship for 2

months each.

(iv) With B.Sc. degree, the student is eligible for entry into programs which take B.Sc. degree as

eligibility criteria.

Award of Class in B.Sc. degree

A candidate who satisfies the course requirements for all semesters and who passes all

the examinations within a maximum period of 6 years (5 years for lateral entry candidates)

reckoned from the commencement of the first semester to which the candidate was admitted shall

be declared to have qualified for the award of B.Sc. degree in the relevant discipline.

i

3.

A candidate who qualifies for the award of the B.Sc. degree passing in all subjects pertaining to
semesters the 3 to 6 in his/her first appearance within 4 consecutive semesters (2
academic years ) and in addition secures a CGPA of 8.50 and above for the semesters 3 to 6
shall be declared to have passed the examination in FIRST CLASS with DISTINCTION.

A candidate who qualifies for the award of the B.Sc. degree by passing in all subjects relating to
semesters 3 to 6 within a maximum period of six semesters after his/her commencement
of study in the third semester and in addition secures CGPA not less than 6.5 shall declared to
have passed the examination in FIRST CLASS.

All other candidates who qualify for the award of B.Sc. degree shall be declared to have passed
the examination in SECOND CLASS.

Re-entry to complete the program

A student exiting with a UG Diploma or B.Sc. should be entitled to re-enrol in the programme of the

same Engineering discipline. Only students admitted to the B.Tech. programme and exercised an exit

option are eligible for readmission to the B.Tech. programme under the same discipline. It is suggested

that all credits will be transferred, if the student enrols back within a limited period (3 years) of exiting.

In case a student enrols after that, then the decision on the transfer of credits should be based on the

changes in the curriculum the student studied. A candidate after exit may rejoin the course only at the

commencement of the semester at which he/she discontinued, provided he/she pays the prescribed fees

to the University. The total period of completion of the B.Tech. course reckoned from the

commencement of the first semester to which the candidate was admitted shall not in any case exceed 7

years, including of the period of discontinuance.
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4.  Completion Possibility in other Institutions
A student can earn a UG Diploma/B.Sc. in one institution (Engineering) and complete the degree
program in another institution (same Engineering discipline only).
(Note: If these exit options are accepted for multiple B.Tech. programs, it is suggested that AICTE
actively communicate these to the industry and other bodies, so they recognize these and accept them as
bona-fide credentials for the purposes of recruitment and/or eligibility for admission to programs,

appearing in competitive examinations, etc.)

14. Revision of Regulations and Curriculum:

The University may from time to time revise, amend or change the regulations of curriculum and

syllabus as and when found necessary.
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GENERAL COURSE STRUCTURE & THEME

A. Definition of Credit:

1 Hr. Lecture (L) 1 Credit
1 Hr. Tutorial (T) 1 Credit
2 Hours Practical (P) 1 Credit

B. Range of Credits: In the light of the fact that a typical Model Four-year Under Graduate degree
program in Engineering has about 160 credits, the total number of credits proposed for the four-
year B. Tech in Electronics and Communication Engineering is kept as 160.

C. Structure of UG Program in ECE: The structure of UG program in Electronics and
Communication Engineering shall have essentially the following categories of courses with the
breakup of credits as given:

. Percentage of
S. No Category Credit Breakup Credit Breakup
Humanities and Social  Sciences including 0
1 15 9%
Management courses
2 Basic Science courses 23 14%
Engineering Science courses including workshop,
3 drawing, basics of electronics/ electrical/ mechanical/ 17 10%
computer etc.
4 Professional core courses 64 40%
Professional Elective courses relevant to chosen
5 T 12 8%
specialization/branch
Open subjects — Electives from other technical and /or
6 . . 12 8%
emerging subjects
7 Project work 17 10%
Mandatory Courses
[Environmental Sciences, Induction Program, Indian .
8 . . " (non-credit) -
Constitution, Essence of Indian Knowledge Tradition]
Total 160* 100%
D. Course code and definition:
Course code Definitions
L Lecture
T Tutorial
P Practical
C Credits
BSC Basic Science Courses
ESC Engineering Science Courses
HSMC Humanities and Social Sciences including Management courses
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PCC Professional core courses
PEC Professional Elective courses
OEC Open Elective courses
MC Mandatory courses

0O Course level coding scheme: Three-digit number (odd numbers are for the odd semester
courses and even numbers are for even semester courses) used as suffix with the Course
Code for identifying the level of the course. Digit at hundred®s place signifies the year in
which course is offered. e.g.

101, 102 ... etc. for first

year. 201, 202 .... Etc.

for second year. 301,

302 ... for third year.

Category-wise Courses

HUMANITIES & SOCIAL SCIENCES COURSES [HS]

(i) Number of Humanities & Social Science Courses: 6

(ii) Credits: 15

Hours per week

Total
S. No| Code No. Course Title Semester Credits
Lecture| Tutorial | Practical
1 | HSMC-101 [English I 2 0 2 3
2 | HSMC-102 [Universal Human Values I 2 1 0 3
3 | HSMC-201|Life Skills/ Languages 11 2 0 0 0
4 | HSMC-202 Mgnagement (Organ{zatlonal Behavior v 3 0 0 3
/ Finance & Accounting)

5 | HSMC-301|Humanities — 1 Vv 3 0 0 3
6 | HSMC-302|Humanities — II VII 3 0 0 3

Total Credits 15

3k 3k 3k %k %k %k %k
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BASIC SCIENCE COURSE [BSC]

(i) Number of Basic Science Courses:7

(ii) Credits: 23

Hours per week Total
S. No| Code No. Course Title Semester . s
Lecture | Tutorial|Practica] Credits
I 1 BSC-101 | Physics I 3 1 2 5
2 BSC-102 Mathematics-I I 3 1 0 4
3 | BSC-103 | Chemistry I 3 0 2 4
4 Mathematics-II I
BSC-104 3 1 0 4
5 | BSC-105 Biology for Engineers II 2 0 2 3
Nano Sci
6 | Bsco1| N0 >CIENCe m 2 1 0 3
Total Credits 23
3k 3k %k %k %k %k
ENGINEERING SCIENCE COURSE [ESC]
()  Number of Engineering Science Courses:5
(i) Credits: 17
H k
ours per wee Total
S. No | Code No. Course Title Semester Lecture | Tutorial |Practical | Credits
ESC-101 | Basic Electrical Engineering I 2 1 2 4
ESC-102 | Engineering Graphics & Design I 1 0 4 3
ESC-103 | Design Thinking I 0 0 2 1
Programming for Problem I
ESC-104 Solving 2 0 4 4
ESC-105 | Digital Fabrication 1l 0 0 4 )
ESC-206 | Numerical Techniques v 2 0 2 3
Total Credits 17

3k 3k >k %k %k %k k
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PROFESSIONAL CORE COURSES [PCC(C]
(i) Number of Professional Core Courses: 28
(ii) Credits: 64

Sr. | Course Course Title Preferred | Hrs /Week Credits
No. | Code Semester L:T:P
1 ECO1 | Electronic Devices 11 3:0:0 3
2 ECO02 | Electronics Devices Lab 11 0:0:2 1
3 ECO03 | Digital System Design 11 3:0:0 3
4 ECO04 | Digital System Design Lab I 0:0:2 1
5 ECO5 | Signals and Systems I 3:0:0 3
6 EC06 | Network Theory III 3:0:0 3
7 ECO07 | Probability Theory and Stochastic Processes I 2:1:0 3
8 ECO08 | Analog and Digital Communication v 3:0:0 3
9 EC09 | Analog and Digital Communication Lab v 0:0:2 1
10 EC10 | Analog Circuits v 3:0:0 3
11 ECI11 | Analog Circuits Lab v 0:0:2 1
12 EC12 | Microcontrollers v 3:0:0 3
13 EC13 | Microcontrollers Lab v 0:0:2 1
14 EC14 | Digital Signal Processing \ 3:1:0 4
15 EC15 | Digital Signal Processing Lab \ 0:0:2 1
16 EC16 | Electromagnetic Waves \ 3:1:0 4
17 EC17 | Electromagnetic Waves Lab \ 0:0:2 1
18 EC18 | Computer Architecture \ 3:0:0 3
19 EC19 | Control Systems \ 3:0:0 3
20 EC20 | Embedded Systems \'% 3:0:0 3
21 EC-21 | Embedded Systems Lab \'% 0:0:2 1
22 | EC-22 | Computer Networks VI 3:0:0 3
23 | EC-23 | Computer Networks Lab VI 0:0:2 1
24 | EC-24 | VLSI Design VI 3:0:0 3
25 | EC-25 | VLSI Design Lab VI 0:0:2 1
26 | EC-26 | Mobile Communication and Networks VI 3:1:0 4
27 | EC-27 | Seminar VII 0:0:2 1
28 | EC-28 | Internship /Project Phase-I VII 6 weeks 2
Total Credits 64

%k 3k %k %k %k k
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PROFESSIONAL ELECTIVE [PEC]

(i) Number of Professional Elective Courses: 4
(ii)Credits: 12

S.No Code No. Course Title Semester Hours per week - Total
Lecture Tutorial Practical | Credits

1 PEC Professional Elective-I VI 3 0 0 3

2 PEC Professional Elective-II VII 3 0 0 3

3 PEC Professional Elective-I11 VII 3 0 0 3

4 PEC Professional Elective- IV VIl 3 0 0 3

Total Credits 12

PROGRAM ELECTIVE COURSES

Sr. Course Course Title Hrs /Week Credits
No. Code L:T:P
1 ECEL1 Microwave Theory and Techniques 3:0:0 3
2 ECEL2 Fiber Optic Communications 3:0:0 3
3 ECEL3 Information Theory and Coding 3:0:0 3
4 ECEL4 Digital Audio Processing 3:0:0 3
5 ECEL5 Introduction to MEMS 3:0:0 3
6 ECEL6 Adaptive Signal Processing 3:0:0 3
7 ECEL7 Antennas and Propagation 3:0:0 3
8 ECELS Bio-Medical Electronics 3:0:0 3
9 ECEL9 5G Communications 3:0:0 3
10 ECEL10 Digital Image Processing 3:0:0 3
11 ECEL11 Mixed Signal Design 3:0:0 3
12 ECEL12 Wireless Sensor Networks 3:0:0 3
13 ECEL13 Power Electronics 3:0:0 3
14 ECEL14 Satellite Communication 3:0:0 3
15 ECELI15 High Speed Systems 3:0:0 3
16 ECEL16 Nanoelectronics 3:0:0 3
17 ECEL17 Problem Solving using Python 3:0:0 3
18 ECEL18 Internet of Things and Applications 3:0:0 3
19 ECEL19 Cyber Security 3:0:0 3
20 ECEL20 Machine Learning for wireless Applications 3:0:0 3
21 ECEL21 Al For Image Processing 3:0:0 3
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22 ECEL22 Underwater Communication 3:0:0 3
23 ECEL23 Al for Wireless Communication 3:0:0 3
24 ECEL24 Sequential Circuit Design 3:0:0 3
25 ECEL25 FSO and Light wave Communication 3:0:0 3
OPEN ELECTIVE COURSES [OEC]
(i) Number of Open Elective Courses: 4
(ii)Credits: 12
. Hours per week
S.No Code No. Course Title Semester Total
Lecture Tutorial Practical Credits
1 OEC Open Elective-I VI 3 0 0 3
2 OEC Open Elective-I1 Vil 3 0 0 3
3 OEC Open Elective-I11 Vil 3 0 0 3
4 OEC Open Elective-1V VI 3 0 0 3
Total Credits 12
% %k %k %k k k%
PROJECT
Number of Courses: 5
(i) Credits: 20
Hours per week Total
S.No| Course Code Cours Title Semester (Lecture |Tutorial [Practical Credits
1 PRJ EC 201 Micro project 1\ 0 0 4 2
2 PRJ EC -301 | Mini project VI 0 0 6 3
3 PRJ EC -402 | Project Phase -1I VII 0 0 24 12
Total Credits 17
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Semester 1

3-Weeks Induction Programme (UHV-I)

S.No Cé’“(‘;se Course L| T| P |Credit Marks
ode Ti IA| UE| T™™
itle
1.| BSCTI101 | Chemistry 31 0l o 3 40| 60 | 100
o | BSCPI101 | Chemistry laboratory ol ol 2 1 60| 40 100
3 | BSCTI102| Mathematics-I 3111 o 4 40| 60 | 100
4. | ESCPI101 | Engineering Graphics & Design 11 ol 4 3 60| 40| 100
5| EscT102 | Programming for Problem Solving 3 0 3 40| 60 | 100
6. EScP102 Programming for Problem Solving ol o ) 1 60| 40| 100
Laboratory

7 1 BSCT103| Biology for Engineers 310 0 3 40| 60 | 100
g | ESCP103 | Design Thinking ol ol 2 1 60| 40| 100

9 | AU-101" | IDEA Lab Workshop 21 ol 4 0 - - -
Total 19 | 400 | 400| 800

Note: " represents “Audit Course”.
Semester II
S.No C((:) u(;‘se Course L| T | P| Credit A Marks
ode Title IA|UE| ™
1. BSCT104 PhySiCS 3 1 0 4 40 60 100
2.l BSCP104 Physics Laboratory ol ol 2 1 60| 40 100
3.| BSCTI105 Mathematics-II 30 1 0 4 40| 60 100
4.| ESCTI104 | Basic Electrical Engineering 2l 11 o 3 40| 60 | 100
5| ESCP104 Basic Electrical Engineering ol ol 2 1 60| 40| 100
Laboratory

7.| HSMCI101 English for Technical Writing 20 0 7 3 60| 40 100
8.l HSMC 102 Universal Human Values -11 2 1 0 3 60| 40 100

9. AU-102 | Sportsand Yoga ol 1| o | - | -
Total 21 |420| 380| 800

Note: ” represents “Audit Course”.
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Semester-111

S. Course Course Title P Credit Marks
No. Code FCMTATUE ] ™
1 ECT-201 [Electronic Devices 00 3 40 | 60 100
2 ECP-202  [Electronic Devices Lab 0] 2 1 60 | 40 100
3 ECT-203 |Digital System Design 00 3 40| 60 | 100
4 ECP2-04 |Digital System Design Lab 02 1 60 | 40 | 100
S ECT-205 [Signals and Systems 00 3 40 | 60 100
6 ECT-206 [Network Theory 010 3 40| 60 | 100
7 ECT-207 |Probability Theory and Stochastic 110 3 40 | 60 100
Processes
8 BST-206 [Nano-science Technology 110 3 40 | 60 | 100
9 AU-203 Indian constitution & knowledge systems 110 0 - - -
TOTAL 20 |360| 440 | 800
Semester-1V
S. Course . .
No. Code Course Title L T| P | Credit Marks
IA| UE| TM
1 ECT-208 | Analog Circuits 3 00 3 40 | 60 | 100
2 ECP-209 | Analog Circuits Lab 0 0| 2 1 60| 40 | 100
3 ECT-210 | Microcontrollers 3 00 3 40 1 60 | 100
4 ECP-211 | Microcontrollers Lab 0 0] 2 1 60 | 40 | 100
5 ECT-212 | Analog and Digital Communication 3 0] 0 3 401 60 | 100
6 ECP-213 | Analog and Digital Communication Lab| 0 0|2 1 60|40 | 100
7 |PRJEC-201] Micro Project 0 0| 4 2 60|40 | 100
8 | ESCT-206 | Numerical Techniques 2 0| 2 3 401 60 | 100
9 [HSMC-203 | Life Skills 3 0 0 3 40 | 60 | 100
10 AU-204 | Environmental Science 1 0 1 0 ol -
TOTAL 20 | 440460 | 900
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Semester-V
S.No. Course Code Course Title L T P Credit Harks

IA |UE T™™

1 ECT-314 Digital Signal Processing 3011 0 4 40| 60| 100

2 ECP-315 Digital Signal Processing Lab| | o| 2 1 60| 40| 100

3 ECT-316 Electromagnetic Waves 31 11 0 4 40| 60| 100

4 ECP-317 Electromagnetic Waves Lab | | 0| 2 1 60| 40| 100

5 ECT-318 Computer Architecture 3100 0 3 401 60| 100

6 ECT-319 Control Systems 310l 0 3 60| 40| 100

7 ECT-320 Embedded Systems 310l 0 3 60| 40| 100

8 ECP-321 Embedded Systems Lab ol ol 2 1 60| 40| 100

9 HSMC-304 Total Quality Management | 3| 0| 0 3 40| 60 | 100

10 AU-305 Professional Ethics 1{0] 0 0 N -

TOTAL 23 | 440|460 900
Semester-VI
5. | Course Course Title Marks
No. | Code L| T | P| Credit
IA UE | TM
1 | ECT-22 | Computer Networks 31 0 ol 3 40 |60 | 100
2 | ECP-23 | Computer Networks Lab 0| 0 | 2] 1 60 |40 | 100
3 | ECT-24 | VLSI Design 310 0] 3 40 |60 | 100
4 | ECP-25 | VLSI Design Lab ol o | 2] 1 60 |40 | 100
5 | ECT-26 | Mobile Communication and Networks| 3 | ol 4 40 |60 | 100
6 | PECT-1 | Program Elective-1 31 0 ol 3 40 |60 | 100
7 | OECT-1 | Open Elective-1 31 0 ol 3 40 |60 | 100
8 | PRJEC- | Mini Project ol o 61 3 60 |40 | 100
= TOTAL 21 380 420 | 800 H
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Semester-VII

5. No. Course Course Title L T [P |Credit Marks
Code
1A UE| TM
1 PECT-2 Program Elective-2 3 010 3 40 | 60| 10
2 PECT-3 Program Elective-3 3 010 3 40 | 60| 100
3 OECT-2 Open Elective-2 3 010 3 40 | 60| 10Q
4 OECT-3 Open Elective-3 3 010 3 40 | 60| 10Q
5 HSMC-405 Entrepreneurship 3 00 3 40 | 60| 10d
Development
6 | SEMEC-27 Seminar 0 012 1 100 | - | 100
7 INT EC-28 Internship 0 0| 4 2 100 | - | 100
TOTAL 18 400 [300 |700
Semester-VIII
S. Course Course Title L P | Credit Marks
No. Code
1A UE| T™
PECT-04 Program Elective-4 3 0 3 40 | 60 | 100
OECT-04 Open Elective-4 3 0 3 40 | 60 | 100
PRJ EC-403  |Project 0 241 12 60 | 40 | 100
TOTAL 18 140 | 160 | 300
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SEMESTER 1

Induction program (UHV-I) Three-week duration(mandatory)

Objective:

The induction program for students offered at the start of the first year aims to
provide a holistic and enriching experience to new students, fostering their personal
growth, academic preparedness, and a strong sense of belonging to the institution.

The program is designed to achieve the following objectives:

1. To help students smoothly transition from school to college life.

2. To facilitate opportunities for students to interact with their peers, faculty, and staff.
3. To enhance Physical Well-being: and encouraging Creative Expression.

4. To instill Universal Human Values.

5. To develop Communication and Literary Skills, Visit Local areas and get inspiration
from Eminent Personalities and thus gain Confidence to nurture a Positive Learning
Environment.

The Induction program contains.

. Physical activity

. Creative Arts

. Universal Human Values

. Literary

. Proficiency Modules

. Lectures by Eminent People

. Visits to local Areas

. Familiarization to Dept./Branch & Innovations

The Essence and Details of Induction program can also be understood from the “Detailed
Guide on Student Induction program®, as available on AICTE Portal,

(Link:https://www.aicteindia.org/sites/default/files/Detailed%20Guide%200n%20Student%
201 nduction%?20program.pdf).
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BSCT101 Chemistry 3L:0T:0P 3 Credits

Course Objectives:

o To acquaint the students with basic concepts of chemistry in understanding the atomic &
molecular structure and its nanoscale applications.

e To understand the fundamental concepts of various spectroscopic techniques and
applications.

o To understand the basic electrochemical properties such as thermodynamic functions,
cell potentials, lead storage batteries, corrosion and phase rule.

e To describe and explain the observed trends in atomic size, ionization energy, and
electron affinity of the elements.

o To identify the various types, preparation and applications of polymer used in the
industrial processes.

Course Contents:

MODULE I - ATOMIC ANDMOLECULAR STRUCTURE: 9 Hours
Atomic and Molecular Structure: Molecular orbital*s of diatomic molecules. Band theory of
solids. Liquid crystal and its applications. Point defects in solids. Structure and applications of
Graphite and Fullerenes. Concepts of Nanomaterials and its application

MODULE II - SPECTROSCOPIC TECHNIQUESAND APPLICATIONS: 9 Hours
Principles of spectroscopy and selection rules. Electronic spectroscopy. Fluorescence and its
applications in medicine. Elementary idea and simple applications of Rotational, Vibrational,
Ultravoilet & Visible and Raman spectroscopy.

MODULE III -ELECTRO CHEMISTRY: 9 Hours
Thermodynamic functions: energy, entropy and free energy. Estimations of entropy and free
energies. Free energy and EMF. Cell potentials, Nernst Equation and application, Lead storage
battery. Corrosion; causes, effects and its prevention. Phase Rule and its application to water
system.

MODULE 1V -PERIODIC PROPERTIES 9 Hours
Effective nuclear charge, penetration of orbital®s, variations of s, p, d and f orbital energies of
atoms in the periodic table, electronic configurations, atomic and ionic sizes, ionization
energies, electron affinity and electro-negativity, polarizability, oxidation states, coordination
numbers and geometries, hard soft acids and bases, molecular geometries.

MODULE V - POLYMER: 9 Hours
Basic concepts of polymer-Blend and composites, Conducting and biodegradable polymers.
Preparation and application of some industrially important polymers (BunaS, Buna-N,
Neoprene, Nylon-6, nylon-6,6 and Terylene). General methods of synthesis of organometallic
compounds (Grignard reagent) and their applications.

Total No. of Hours: 45
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Text Books:
1. B. H. Mahan, “University chemistry” Pearson Education, 2009.

2. C.N.R. Rao, “University Chemistry” World Scientific Publishing Company, 2009
3. M. J. Sienko and R. A. Plane, “Chemistry: Principles and Applications” McGraw-Hill,
3rd edition 1980.

Reference Books:
1. C. N. Banwell, “Fundamentals of Molecular Spectroscopy” McGraw-Hill Book

Company, 1983.

2. B. L. Tembe, Kamaluddin and M. S. Krishnan, “Engineering Chemistry (NPTELWeb-
book).

3. P. W. Atkins, Julio de Paula, “Physical Chemistry” Oxford University Press,2018

Course Outcomes:

On successful completion of this course, the students will be able to,

¢ Get an understanding of the theoretical principles understanding molecular structure,
bonding and properties

e Distinguish the ranges of the electromagnetic spectrum used for exciting different
molecular energylevels in various spectroscopic techniques

e Understand and explain the thermodynamic functions and cell potentials for different
applications.

¢ Rationalize specific models and processes for better understanding of material properties
and applications.

e Learn the synthesis of various industrially important polymer and its applications.
skskoskoskosk
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BSCP101

Chemistry Laboratory

OL:0T:2P 1 Credits

Course Objectives:

determining various analysis parameters learnt in

The Chemistry laboratory course will enable students to get a hands-on experience of

the theory course using different

methods/techniques prevalent in analytical chemistry.

List of Experiments:

1. Determination of surface tension and viscosity.
2. Determination of chloride content of water.
3. Determination of cell constant and conductance of solutions.
4. Potentiometry - determination of redox potentials and emfs
5. Synthesis of apolymer/drug.
6. Determination of the partition coefficient of a substance between two immiscibleliquids.
7. Saponification/acid value of oil.
8. Chemical analysis of asalt.
9. Lattice structures and packing of spheres.
10. Spectrophotometry: Beer-Lambert“s law verification and determination of strength of unknown
solution.
11. Thin layer chromatography.
12. Ton exchange column for removal of hardness of water.
13. The pH of minimum viscosity for gelatin sols and/or coagulation of the whitepart of egg.
REFERENCES:
Virtual Labs
SL.
No Experiment Name Experiment Link(s)
o i http://pcv-au.vlabs.ac.in/physical-
1 | Determination of surface tension hemi . ; .
) ) chemistry/Determination_of Viscosity
and viscosity. _of Organic_Solvents/
http://icv-au.vlabs.ac.in/inorganic-
5 | Ion exchange column for removal hemistrv/Water Analvsis Determinat
of hardness of water. . Smstry ARSI _EEng
ion_of Chemical Parameters/
http://vlabs.iitb.ac.in/vlabs-
3 | Determination of chloride dev/labs/nitk_labs/Environmental Eng
content of water. ineering_1/experiments/determination-of-chloride-
nitk/simulation.html
4 | Colligative properties using http://pcv-au.vlabs.ac.in/physical-chemistry/Cryoscopy/
freezing point depression.
5 Determination of the rate http://pcv-au.vlabs.ac.in/physical-
constant of are action. chemistry/ EMF_Measurement/
http://icv-au.vlabs.ac.in/inorganic-
6 | Determination ofcell constant| chemistry/Water Analysis_Determinat
ion_of Physical Parameters/
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http://pcv-au.vlabs.ac.in/physical-chemistry/Determination_of_Viscosity_of_Organic_Solvents/
http://pcv-au.vlabs.ac.in/physical-chemistry/Determination_of_Viscosity_of_Organic_Solvents/
http://pcv-au.vlabs.ac.in/physical-chemistry/Determination_of_Viscosity_of_Organic_Solvents/
http://icv-au.vlabs.ac.in/inorganic-chemistry/Water_Analysis_Determination_of_Chemical_Parameters/
http://icv-au.vlabs.ac.in/inorganic-chemistry/Water_Analysis_Determination_of_Chemical_Parameters/
http://icv-au.vlabs.ac.in/inorganic-chemistry/Water_Analysis_Determination_of_Chemical_Parameters/
http://vlabs.iitb.ac.in/vlabs-dev/labs/nitk_labs/Environmental_Engineering_1/experiments/determination-of-chloride-nitk/simulation.html
http://vlabs.iitb.ac.in/vlabs-dev/labs/nitk_labs/Environmental_Engineering_1/experiments/determination-of-chloride-nitk/simulation.html
http://vlabs.iitb.ac.in/vlabs-dev/labs/nitk_labs/Environmental_Engineering_1/experiments/determination-of-chloride-nitk/simulation.html
http://vlabs.iitb.ac.in/vlabs-dev/labs/nitk_labs/Environmental_Engineering_1/experiments/determination-of-chloride-nitk/simulation.html
http://vlabs.iitb.ac.in/vlabs-dev/labs/nitk_labs/Environmental_Engineering_1/experiments/determination-of-chloride-nitk/simulation.html
http://pcv-au.vlabs.ac.in/physical-chemistry/Cryoscopy/
http://pcv-au.vlabs.ac.in/physical-chemistry/Cryoscopy/
http://pcv-au.vlabs.ac.in/physical-chemistry/EMF_Measurement/
http://pcv-au.vlabs.ac.in/physical-chemistry/EMF_Measurement/
http://icv-au.vlabs.ac.in/inorganic-chemistry/Water_Analysis_Determination_of_Physical_Parameters/
http://icv-au.vlabs.ac.in/inorganic-chemistry/Water_Analysis_Determination_of_Physical_Parameters/
http://icv-au.vlabs.ac.in/inorganic-chemistry/Water_Analysis_Determination_of_Physical_Parameters/

Potentiometry - determination http://pcv-au.vlabs.ac.in/physical-
of redoxpotentials and EMFs. chemistry/EMF_Measurement/

http://biotech01.vlabs.ac.in/bio-
chemistry/Estimation of Saponificatio
n Value of Fats or Oils/

g | Saponification/acid value of an

oil.

https://vlab.amrita.edu/?sub=1&brch=2
82&sim=370&cnt=1

9 Lattice structures and

packing ofspheres.

Text Books:

1. B. H.Mahan, & Rollie J] Meyers , “University chemistry” Pearson Education India; 4th
edition (1 January 2009).

2. M.J.Sienkoand R.A.Plane,Ann Arbor, “Principles and Applications” Mich: Edwards Bros.,
1955.

Reference Books:

1. B. L. Tembe, Kamaluddin and M. S. Krishnan, “Engineering Chemistry (NPTEL Web-
book).

2. P. W. Atkins, Julio de Paula, “Physical Chemistry” Oxford University Press,
International Eleventh edition, 2018.

3. K. Peter C. Vollhardt & Neil E. Schore, “Organic Chemistry: Structure and Function”
5th Edition December 28, 2005

Course Outcome:

The Chemistry laboratory course aims at developing abilities in combining chemical
principles alongside handling instruments/techniques and synthesis methodologies to
facilitate good understanding of the subject.

skokskokosk
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BSCT102 Mathematics-I 3L:1T:0P| 4 Credits

Course Objective:

+ To comprehend the mathematical concepts of matrices, ordinary differential equations, multivariable
calculusand problem-solving.

Course Contents:

MODULE I LINEAR ALGEBRA(MATRICES) (12 Hrs)
Rank of a matrix - Consistency of a system of linear equations - Characteristic equation of a matrix - Eigen
values and Eigen vectors - Properties of Eigen values and Eigen vectors - Cayley-Hamiltontheorem (excluding
proof)- Verification- Application (Finding Inverse and Power of a matrix)- Diagonalization of a matrix by
orthogonal and similarity transformation- Quadratic form —Nature of Quadratic Form- Orthogonal reduction of
quadratic form to canonical form.

MODULE II ORDINARY DIFFERENTIAL EQUATIONS (12 Hrs)
Differential Equations of First Order- Exact equations- Leibnitz’s linear equations- Bernoulli’s equation-
Equations solvable for p- Clairaut’s equation- Differential equations of Higher order- Linear differential
equations of higher order with constant coefficients- Euler’s linear equation of higher order with variable
coefficients- Method of variation of parameters.

MODULE III MULTIVARIABLE CALCULUS (DIFFERENTIATION) (12 Hrs)
Partial differentiation- Partial derivatives of first order and higher order- Partial differentiation of implicit
functions- Euler’s theorem on homogeneous functions - Total derivative - Jacobian Properties - Taylor’s
series for functions of two variables- Maxima and minima of functions of two variables.

MODULE IV MULTIVARIABLE CALCULUS (MULTIPLE INTEGRALS) (12 Hrs)
Double integration (Cartesian form and Polar form)-constant limits- variable limits- over the region R- Change
of variables in double integrals (Cartesian to polar)- Appli- cation of double integral- Area by double
integration- Change of Order of Integration- Triple Integration (Cartesian- Spherical and Cylindrical)-
constant limits- variable limits- over the region R- Application of triple integral- Volume by triple integration.

MODULE V MULTIVARIABLE CALCULUS (VECTOR CALCULUS) (12 Hrs)
Vector Differential Operator- Gradient - Properties - Directional derivative - Divergence and curl Properties
and relations- Solenoidal and Irrotational vector fields - Line integral and Surface integrals - Integral
Theorems (excluding Proof) - Green’s theorem - Stoke’s theorem - Gauss divergence theorem.

Text Books:

1. Veerarajan T., “Engineering Mathematics - [ & II 7, Tata McGraw-Hill, New Delhi, 2014 &;2015.

2. Dr. M.K. Venkataraman, “Engineering Mathematics — Volume I and Volume II”’, The National
PublishingCompany, Chennai 2008.
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References:

1. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 43rd Edition, 2014.

2. Bali N.P and Manish Goyal., “A Text Book of Engineering Mathematics”, Laxmi Publications(P) Ltd,
2011.

3. Erwin Kreyszig, “Advanced Engineering Mathematics”, John Wiley &amp; Sons, New Delhi, 9th
Edition, 2011

4. Ramana B.V., “Higher Engineering Mathematics”, Tata McGraw-Hill, New Delhi, 2010.

ONLINE / NPTEL Courses:

1. Differential equations for engineers: https://nptel.ac.in/courses/111106100
2. Calculus of Several Real Variables: https://nptel.ac.in/courses/111104125
3. Engineering Mathematics - I: https://nptel.ac.in/courses/111105121

4. Matrix Analysis with Applications: https://nptel.ac.in/courses/111107112

Course Outcomes:

« To solve practical problems using Matrix algebra.
« To solve various types of ordinary differential equations, including higher-order linear equation.

« To compute partial derivatives, determine total derivatives, Jacobians, employ Taylor series, and find
extremesof functions of two variables.

« To demonstrate proficiency in evaluating double integration and triple integration and using them to
computearea and volume.

« To apply Green’s theorem, Stoke’s theorem and Gauss divergence theorem.
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ESCP101 Engineering Graphics & Design 1L:0T:4P 3 Credits

Course Objectives:

. To provide the basic knowledgeabout Engineering Drawing.

o To learn the concepts of  projections, technical drawing, dimensioning and
specifications

. To understand the engineering graphics standards and solid modeling.

o To learn the analysis of Isometric views

. To understand the basic concepts of computer aided drafting hardware and its

importance in the field of engineering and design.
Course Contents:

MODULE I- INTRODUCTION:
Introduction, Conics and Special Curves

MODULE II- PROJECTIONS:
Projection of points, lines and planes

MODULE III- SOLIDS:
Projection of solids, section of solids, development of surface

MODULE IV- ISOMETRIC PROJECTIONS:
Isometric and Orthographic projections

MODULE V- AUTOCAD:
Introduction to computer Aided Drafting hardware overview of application software — 2D
drafting commands (Auto CAD) for simple shapes — Dimensioning

Text Books:

1.  Bhatt N.D., Panchal V.M. & Ingle P.R., “Engineering Drawing” Charotar Publishing
House (2014).

2. Shah, M.B. & Rana B.C., “Engineering Drawing and Computer Graphics” Pearson
Education (2008).

3. Agrawal B. & Agrawal C. M., “Engineering Graphics” TMH Publication,2012.

4. K. Venugopal, “Engineering Drawing and Graphics + Auto CAD” 4th edition, New Age
International Publication Ltd., 2004

Reference Books:
I.  Narayana, K.L. & P Kannaiah, “Text book on Engineering Drawing” Scitech
Publishers, 2008.
2. CAD Software Theory and User Manuals.
Course Outcomes:
On successful completion of this course, the students will be able to

Describe engineering design and its place insociety.
Discuss the visual aspects ofengineering design.
Use engineering graphics standards.

[lustrate solid modelling.

Use computer-aided geometric design.

Design creating working drawings.
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Programming For Problem
ESCT102 3L:0T:0P 3 Credits
Solving

Course Objectives:

e To learn the fundamentals of computers.

e To understand the various steps in program development.

e To learn the syntax and semantics of any programming language.

o To learn the usage of structured programming approach in solving problems.
o To understated and formulate algorithm forprogramming script

o To analyze the output based on the given input variables

Course Contents:
MODULE I -INTRODUCTION TO PROGRAMMING: 6 Hours

Introduction to components of a computer system: - disks, memory, processor, where a program
is stored and executed, operating system, compilers etc. Idea of Algorithm: steps to solve
logical and numerical problems. Representation of Algorithms Flowchart/Pseudocode with
examples.

MODULE II- ALGORITHMS TO PROGRAMS: 6 Hours

Source code, variables (with data types) variables and memory locations, Syntax and Logical
Errors in compilation, object and executable code. Arithmetic expressions and precedence.
Conditional Branching and Loops. Writing and evaluation of conditionals and consequent
branching. Iteration and loops.

MODULE III - INTRODUCTION TO ARRAYS AND APPLICATIONS: 6 Hours
Arrays, Arrays (1-D, 2-D), Character arrays and Strings, Basic Algorithms, Searching, Basic
Sorting Algorithms (Bubble, Insertion and Selection), Finding roots of equations, notion of order
of complexitythrough example programs (no formal definition required)

MODULE IV - FUNCTIONS: 6 Hours

Functions (including using built in libraries), Parameter passing in functions, call by value,
Passing arrays to functions: idea of call by reference. Recursion as a different way of solving
problems. Example programs, such as Finding Factorial, Fibonacci series, Ackerman function
etc.Quick sort or Merge sort.

MODULE V - STRUCTURES AND POINTERS: 6 Hours
Defining structures and Array of Structures. Pointers, Idea of pointers, Defining pointers, Use of

Pointers in self-referential structures, notion of linked list (no implementation), File handling.
Total No. of Hours: 30
Text Books:

1. Byron Gottfried, Schaum's, “Outline of Programming with C”, McGraw-Hill. 1996
2. E. Balaguruswamy, “Programming in ANSI C” Tata McGraw-Hill.2019
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Reference Books:
1. Brian W. Kernighan and Dennis M. Ritchie, “ The C Programming
Language” Prentice Hall of India. Second Edition 2015.

Course Outcomes:

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

¢ Formulate simple algorithms for arithmetic and logical problems and translate the
algorithms to programs and execute the programs and correct syntax and logical errors.

¢ Discuss the use of arrays for to work with arrays, strings, and basic data structures like
linked lists, queues, and stacks.

¢ Understand the use of functions in the programming language.

¢ Discuss the arrays and its significance in the programming language with involving
arrayconcepts.

¢ Implement the use of pointers and implementation of memory and handling of files in
any programming.
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Programming For Problem
ESCP102 OL:0T:2P 1 Credit
Solving Laboratory

Course Objectives:

o Introduce students to the fundamental concepts of the any programming
language,including variables, data types, operators, and control structures.

o Introduce problem-solving techniques and algorithms to approach and solve
programming challenges efficiently.

. Develop proficiency in writing any programs to implement algorithms and
solvecomputational problems.

o Introduce students to basic data structures in any, such as arrays, strings, and
pointers,and guide them in applying these structures to solve problems effectively.

List of Experiments:

Familiarization with programming environment
Simple computational problems using arithmetic expressions
Problems involving if-then-else structures
Iterative problems e.g., sum of series
1D Array manipulation
Matrix problems, String operations
Simple functions
Programming for solving Numerical methods problems
Recursive functions

. Pointers and structures

. File operations

A B R o i e

—_— —
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Course Outcomes:

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

o Demonstrate the problem solving skills through programming simplelogics.

. Demonstrate the array concepts and memory management through programming.

. [lustrate the pointers and file operations through programming.

References:
Virtual Labs
S. No Experiment Name Experiment Link(s)
http://ps-
Simpl tational probl itith.vlabs.ac.in/exp7/Introduction.html?domain=
1 u:ilrip zr?glrﬁqpeltl:i? :))(n?efsri(())n:ms Computer%20Science&lab=Proble
8 P ' m%20Solving%20Lab
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http://ps-iiith.vlabs.ac.in/exp7/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp7/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp7/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp7/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab

Iterative problems e.g., sum of series.

http://ps-
iiith.vlabs.ac.in/exp4/Introduction.html?do

main=Computer%20Science&lab=Proble
m%20Solving%20Lab

1D Array manipulation.

http://cse02- iiith.vlabs.ac.in/exp4/index.html

Matrix problems, String operations.

http://ps-
iiith.vlabs.ac.in/exp5/Introduction.html?do
main=Computer%?20Science&lab=Proble
m%20Solving%20Lab

Simple functions.

http://cse02- iiith.vlabs.ac.in/exp2/index.html

Programming for solving
Numerical methods problems.

http://ps-
iiith.vlabs.ac.in/exp1/Introduction.html?do
main=Computer%20Science&lab=Proble
m%20Solving%20Lab

Recursive functions.

http://ps-
iiith.vlabs.ac.in/exp6/Introduction.html?do
main=Computer%20Science&lab=Proble
m%20Solving%20Lab
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http://ps-/
http://ps-iiith.vlabs.ac.in/exp4/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp4/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp4/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://cse02-iiith.vlabs.ac.in/exp4/index.html
http://cse02-iiith.vlabs.ac.in/exp4/index.html
http://ps-iiith.vlabs.ac.in/exp5/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp5/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp5/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp5/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://cse02-iiith.vlabs.ac.in/exp2/index.html
http://cse02-iiith.vlabs.ac.in/exp2/index.html
http://ps-iiith.vlabs.ac.in/exp1/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp1/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp1/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp1/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp6/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp6/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp6/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab
http://ps-iiith.vlabs.ac.in/exp6/Introduction.html?domain=Computer%20Science&lab=Problem%20Solving%20Lab

BSCT103 Biology For Engineers 3L:0T:0P 3 Credits

Course Objectives:

o To familiarize the students with the basic biological concepts and their
engineering applications.

e To develop the interdisciplinary vision of biological engineering.

o  Familiarize engineering students with the principles of microbiology, including the structure
and function of microorganisms, their significance in various engineering applications, and
techniques for microbial analysis and identification.

Course Contents:

MODULE I - INTRODUCTION AND CLASSIFICATION OF BIOLOGICAL SCIENCE:

9 Hours
Bring out the fundamental differences between science and engineering by drawing a comparison
between eye and camera, Bird flying and aircraft. Biological observations of 18" Century that lead
to major discoveries. Examples from Brownian motion and the origin of thermodynamics by
referring to the original observation of Robert Brown and Julius Mayor. Classification based on (a)
energy and carbon utilization-Autotrophs, heterotrophs, lithotropes (b) Ammonia excretion —
aminotelic, uricoteliec, ureotelic (c) Habitata- acquatic or terrestrial (d) Molecular taxonomy-
three major kingdoms of life.

MODULE II - GENETICS: 9 Hours
Mendel“s laws, Concept of segregation and independent assortment. Concepts of excessiveness
and dominance. Concept of mapping of phenotype to genes. Discuss about the single gene
disorders in humans. Discuss the concept of complementation using human genetics.

MODULE III - BIOMOLECULES AND ENZYMES: 9 Hours
Discuss - monomeric units, polymeric structures, sugars, starch and cellulose, amino acids and
proteins. Enzyme classification. Mechanism of enzyme action. Enzyme kinetics and kinetic
parameters.

MODULE IV - INFORMATION TRANSFER: 9 Hours
DNA as a genetic material. Hierarchy of DNA structure- from single stranded to double helix
to nucleosomes. Concept of genetic code. Universality and degeneracy of genetic code.
Define gene in terms of complementation and recombination. DICOM Image formats, The
DNA Technology (Use and Application)Regulation Bill, 2019

MODULE V - MICROBIOLOGY ANALYSIS: 9 Hours
Proteins- structure and function. Hierarch in protein structure. Primary secondary, tertiary and
quaternary structure. Proteins as enzymes, transporters, receptors and structural elements.
Exothermic and endothermic versus endergonic and xergonic reactions. Synthesis of glucose
from CO; and H>O (Photosynthesis). Energy yielding and energy consuming reactions.
Identification and classification of single celled organisms.

Total No. of Hours: 45
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Text Books:

1.

2

Conn,E.E; Stumpf,P.K; Bruening,G; Doi,R.H., “Outlines of Biochemistry” John Wiley

and Sons, 2009.

Prescott, L.M J.P. Harley and C.A. Klein, “Microbiology” Wm C. Brown Publishers , 2nd

edition 1995.

Reference Books:

1.
2.

Uma Devi Koduru, “General Biology” Khanna Book Publishing Company.2022
Campbell, N. A.; Reece, J. B.; Urry, Lisa; Cain, M, L.; Wasserman, S. A,
Minorsky, P. V.; Jackson, R. B. “Biology: A global approach” Pearson Education
Ltd. 12™ Edition, 2020.

E.E; Stumpf, P.K; Bruening, G; Doi, R.H., “Outlines of Biochemistry” John Wiley
and Sons. 2006.

Course Outcomes:

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

Describe how biological observations of 18" Centurythat lead tomajor discoveries.

Highlight the concepts of recessiveness and dominance during the passage of genetic
material from parent to offspring

Classifyenzymes and distinguish between different mechanisms of enzymeaction.
IdentifyDNA as a genetic material in the molecular basis of information transfer.
Identifyand classify single celled microorganisms
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ESCP103 DESIGN THINKING OL:0T:2P 1 Credit

Course Objectives:

e To provide the new ways of creative thinking
o To learn the innovation cycle of Design Thinking process
o To develop innovative products

Course Contents:

MODULE I - LEARNING, MEMORY AND EMOTIONS: 9 Hours
Understanding the learning process, kolb™s learning styles, assessing and interpreting,
understanding the memory process, problems in retention, memory enhancement techniques,
understanding emotions: experience & expression, assessing empathy, application with peers

MODULE II - DESIGN THINKING, BEING INGENIOUS & FIXING PROBLEM:

9 Hours
Definition of design thinking, need for design thinking, objectives of design thinking, concepts&
brainstorming, stages of design thinking process (explain with examples) — empathize, define,
ideate, prototype, test, understanding creative thinking process, understanding problem solving,
testing creative problem solving.

MODULE III: PRODUCT DESIGN, PROTOTYPING & TESTING: 9 Hours
Process of engineering product design, design thinking approach, stages of product design,
examples of best product designs and functions, assignment — engineering product design, What
is Prototype? Why Prototype? Rapid Prototype Development process, Testing, Sample Example,
Test Group Marketing

MODULE IV: CELEBRATING THE DIFFERENCE AND CUSTOMER CENTRICITY:

9 Hours
Understanding of individual differences & uniqueness, group discussion and activities to
encourage the understanding, acceptance and appreciation of individual difference. Practical
examples of customer challenges, use of design thinking to enhance customer experience,
parameters of product experience, alignment of customer expectations with product design.

MODULE V: FEEDBACK, RE-DESIGN & RE-CREATE: 9 Hours
Feedback loop, Focus on User Experience, Address “ergonomic challenges, User focused design,
rapid prototyping & testing, final product, Final Presentation — “Solving Practical Engineering
Problem through Innovative Product Design & Creative Solution”.

Total no. of Hours: 45
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Course Outcomes:
On successful completion of the module students will be able to:
e Compare and classify the various learning styles and memory techniques and Applythem
in their engineering education

e Analyze emotional experience and Inspect emotional expressions to better understand
users while designing innovative products

e Develop new ways of creative thinking and Learn the innovation cycle of Design
Thinking process for developing innovative products

e Propose real-time innovative engineering product designs and Choose appropriate
frame works, strategies, techniques during prototype development

e Perceive individual differences and its impact on everyday decisions and further
Create a better customer experience
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AU-101 IDEA LAB WORKSHOP 2L:0T:4P 0 CREDIT

Course Objectives:

o To learn all the skills associated with the tools and inventory associated with
theIDEA Lab.

e Learn useful mechanical and electronic fabricationprocesses.

o Learn necessary skills to build useful and standalone system/ project with enclosures.

e Learn necessary skills to create print and electronic documentation for the system
/project.

MODULE

Topics

Electronic component familiarization, Understanding electronic system design
flow. Schematic design and PCB layout and Gerber creation using Eagle
CAD. Documentation using Doxygen, Google Docs, Overleaf.

Version control tools - GIT and Git Hub.

Basic 2D and 3D designing using CAD tools such as Free CAD, Sketchup,
Prusa Slicer, Flat CAM, Ink space, Open BSP and Veri CUT.

Familiarization and use of basic measurement instruments - DSO including
various triggering modes, DSO probes, DMM, LCR bridge, Signal and function
generator. Logic analyzer and MSO. Bench power supply (with 4-wire output)
Circuit prototyping using (a) breadboard, (b) Zero PCB (c) ,,Manhattan® style
and (d) custom PCB. Single, double and multilayer PCBs. Single and double-
sided PCB prototype fabrication in the lab. Soldering using soldering
iron/station. Soldering using a temperature controlled reflow oven.

Automated circuit assembly and soldering using pick and place machines.

Electronic circuit building blocks including common sensors. Arduino and
Raspberry Pi-programming and use. Digital Input and output. Measuring
time and events. PWM. Serial communication. Analog input.

Interrupts programming. Power Supply design (Linear and Switching
types),Wireless power supply, USB PD, Solar panels, Battery types and
charging.

Discussion and implementation of a mini project.

Documentation ofthe mini project (Report and video).
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LABORATORY ACTIVITIES:

S. No. List of Lab activities and experiments

1. Schematic and PCB layout design of a suitable circuit, fabrication and testing of
the circuit.

2. Machining of 3D geometry on soft material such as soft wood or modeling
wax.

3. 3D scanning of computer mouse geometry surface. 3D printing of scanned
geometry using FDM or SLA printer.

4. 2D profile cutting of press fit box/casing in acrylic (3 or 6 mm
thickness)/cardboard, MDF(2 mm) board using laser cutter & engraver.

5. 2D profile cutting on plywood /MDF (6-12 mm) for press fit designs.

6. Familiarity and use of welding equipment.

7. Familiarity and use of normal and wood lathe.

8. Embedded programming using Arduino and/or Raspberry Pi.

9. Design and implementation of a capstone project involving embedded

hardware, software and machined or 3D printed enclosure.

Reference Books:
Chris Hackett. Weldon Owen, “The Big Book of Maker Skills: Tools & Techniques for Building
Great Tech Projects”. 2018.

1.

Sean Michael Ragan, Weldon Owen; “The Total Inventors Manual (Popular Science): Transform

Your Idea into a Top-Selling Product”, 2017.

Paul Horowitz and Winfield Hill, “The Art of Electronics”. Cambridge University Press. 3rd
edition. 1995.

Simon Monk, “Programming Arduino: Getting Started with Sketches” McGraw Hill. 2nd
edition.2012.

Ian Gibson, David W Rosen, Brent Stucker., “Additive Manufacturing Technologies: Rapid

Prototyping to Direct Digital Manufacturing”, Springer, 2010.
Chapman W.A.J, “Workshop Technology”, Volume I, II, I1I, CBS Publishers and distributors,
5th Edition,2002.
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BSCT104 Physics 3L:1T:0P 4 Credits

Course Objectives:

o To understand the physics of simple harmonic motion (SHM) and its applications in
various fields.

o To und